
S u b mitt e d B y
Al a n K a p p

S u b mitt e d O n
7/ 5/ 2 0 1 8 9: 0 2: 4 5 P M

Affili ati o n

P h o n e
9 0 7- 8 3 1- 3 2 1 4

E m ail
al c a p p @ a ol. c o m

A d dr e s s
P O B o x 3 3 1 2
V al d e z, Al a s k a 9 9 6 8 6

I fir st st art e d p ur s e s ei ni n g i n Pri n c e Will ai m S o u n d i n 1 9 7 5, w hi c h w a s t h e ti m e b ef or e t h e h at c h er ys c a m e.  H e a vy f all r ai n s w o ul d
s o m eti m e s c o m e a n d s c o ur t h e s al m o n str e a m s, w a s hi n g all t h e s al m o n e g g s a w a y.  T h e c o ntr ol e d str e a m fl o w of t h e h at c h eri e s s ol v e d
t hi s pr o bl e m.  N o w d a ys t h e h at c h er ys i n P W S ar e t h e m ai n st a y of o ur s al m o n fi s h eri e s. 

I fi n d it ri di c ul o u s t h at c ert ai n p e o pl e b eli e v e t h at bi ol o gi c al h ar m c o m e s fr o m str a yi n g pi n k s al m o n.  Pi n k s al m o n ar e f o u n d i n t h e N ort h
P a cifi c O c e a n fr o m Vl a di v o st o k i n t h e e a st t o P u g et S o u n d i n t h e w e st.  H o w di d t h e y p o pl ul at e s u c n a l ar g e ar e a, t h e a n s w er - b y str a yi n g
fr o m t h eir h o m e str e a m t o ot h er str e a m s.  Str a yi n g s al m o n i s p art of t h e d y n a mi c s of o ur N ort h P a ci efi c O c e a n pi n k s al m o n, a n d i s a
w o n d erf ul t hi n g t o e n s ur e t h e c o nti n u ati o n of t h e pi n k s al m o n s p e ci e.

I al s o o bj e ct t o t h e ti mi n g of t hi s i s s u e w h ci h i s b ei n g c o n si d er e d b y t h e B o ar d of Fi s h. C o m m er ci al fi s h er m e n ar e i n t h e mi d dl e of t h eir
s al m o n s e a s o n a n d d o n't h a v e a n y s p ar e ti m e t o a d e q u et el y a d dr e s s t hi s i s s u e i n fr o nt of t h e B o ar d of Fi s h.  T hi s b u si n e s s n e e d s t o b e
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J uli e D e c k er,  E x e c uti v e  Dir e ct or          Gl e n n  R e e d,  Pr esi d e nt  

Al as k a  Fis h eri es  D e v el o p m e nt  F o u n d ati o n        P a cifi c  S e af o o d  Pr o c e s s ors  A s s o ci ati o n  

w w w. af df. or g               w w w. p s p afi s h. n et  

 

Al as k a  B o ar d  of  Fis h eri es  

Mr.  J o h n J e ns e n, C h air  

Vi a  e m ail:   df g. b of. c o m m e nts @ al as k a. g o v  

 

R E:   O p p o s e  E m er g e n c y  P etiti o n  o n  V al d e z  S al m o n  H at c h er y  P er mit        J ul y 9,  2 0 1 8  

 

D e ar  C h air m a n  J e ns e n a n d  B o ar d  m e m b ers,  

 

A F D F  a n d  P S P A  ar e  writi n g  t hi s j oi nt l ett er i n o p p o siti o n  t o t h e e m er g e n c y  p etiti o n  o n  t h e V al d e z  

S al m o n  H at c h er y  P er mit  i n or d er  t o off er  o ur  u ni q u e  p ers p e cti v es  a s  t h e Cli e nts  f or t h e t w o s e af o o d  

s ust ai n a bilit y  c ert ifi c ati o ns h el d  b y  t h e Al as k a  s al m o n  fi s h er y.  A F D F  is t h e Cli e nt  f or t h e R es p o nsi bl e  

Fis h eri es  M a n a g e m e nt  ( R F M) c ertifi c ati o n  a n d  P S P A  is t h e Cli e nt  f or t h e M ari n e  St e w ar d s hi p  C o u n cil  

( M S C) c ertifi c ati o n,  w hi c h  will  b e  tr a n sf err e d t o A F D F  i n t h e F all  of  2 0 1 8.  

 

I n s h ort,  b el o w  is t h e j ustifi c ati o n f or o ur  o p p o siti o n  t o t h e e m er g e n c y  p eti ti o n: 

1)  T hi s  t o pi c i s n ot  a n  e m er g e n c y.   T h e  V al d e z  p er mit  n o w  i n q u e sti o n  w a s  a p pr o v e d  i n 2 0 1 4.  

2)  T h e  B O F  h a s  s c h e d ul e d  a  m e eti n g  o n  t h e t o pi c i n O ct o b er , w h er e  t h e i s s u e c a n  b e  t h or o u g hl y 

dis c uss e d  a n d  aff e ct e d  p arti es  c a n  att e n d.   A F D F  a n d  P S P A  c a n  pr o vi d e  m or e  e xt e nsi v e  

i nf or m ati o n t o t h e B O F  at  t h at ti m e, if t h er e is i nt er e st. 

3)  O ur  a n al y si s  s u g g e st s  t h at t h e B O F  d o e s  n ot  h a v e  t h e a ut h orit y  t o m a n a g e  e g g  t a k e s, i n t hi s 

c a s e,  a n d  t h at t hi s a ut h orit y  li e s wit h  t h e R e gi o n al  Pl a n ni n g  T e a m s  ( R P T).   T h e  R P T  pr o c e s s  is 

p u bli c , tr a ns p ar e nt, a n d  r e q uir e s i np ut  a n d  o v er vi e w  fr o m A D F & G.   T h e  R P T  pr o c ess  w a s  

f oll o w e d i n t hi s c as e.   If t h er e is dis a gr e e m e nt,  t hi s is s u e s h o ul d  b e  d efi nit el y  d et er mi n e d  at  t h e 

s c h e d ul e d  O ct o b er  B O F  m e eti n g.   

4)  T h e  Al a s k a  s al m o n  fi s h er y (i n cl u di n g all  r e gi o n s, s p e ci e s,  a n d  g e ar  t y p e s) i s c ertifi e d  a s  

s u st ai n a bl e  b y  t w o s e p ar a t e t hir d‐p art y  pr o gr a m s,  M S C  a n d  R F M  w hi c h  al s o  i n cl u d e a  p u bli c  

pr o c ess  ( m or e i nf or m ati o n b el o w).  

5)  If t h er e i s s p e cifi c  i nt er e st i n t h e i s s u e of  o c e a n  c arr yi n g  c a p a cit y,  it i s a n  i nt er n ati o n al i s s u e t o 

b e  f urt h er r e s e ar c h e d a n d  a d dr e s s e d  b y  i nt er n ati o n al s ci e n c e  b a s e d  or g a ni z ati o n s,  s u c h  a s  t h e 

N ort h  P a cifi c  A n a dr o m o us  Fi s h  C o m mi s s i o n.  

 

S ust ai n a bilit y  c ertifi c ati o n  h a s  b e c o m e  a  n e c essit y  f or a c c essi n g  m ar k ets  a n d  s elli n g  s e af o o d  

i nt er n ati o n all y. T h e  Al as k a  s al m o n  fis h er y h a s  b e e n  c ertifi e d  a s  s u st ai n a bl y  m a n a g e d  b y  M S C  a n d  R F M  

si n c e  2 0 0 0  a n d  2 0 1 1,  r es p e cti v el y.  T h es e  pr o gr a ms  u s e  t hir d‐p art y  s ci e ntifi c  e x p ert s  t o s er v e  o n  
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A s s e s s m e nt  T e a ms  a n d  r e vi e w Al a s k a’ s  m a n a g e m e nt  pr a cti c es  a g ai n st  t h e pr o gr a m s’  st a n d ar d s.   T h e  

c ertifi c ati o n  p eri o d  is fi v e y e ar s  wit h  a n n u al  a u dits  b y  t h e A s s e s s m e nt  T e a m  t o a s s ur e  n o  dr a sti c  c h a n g e s  

h a v e  o c c urr e d  w hi c h  w o ul d  n e g ati v el y  aff e ct  c ertifi c ati o n.  

 

I n 2 0 1 3,  t h e 2 n d  r e‐c ertifi c ati o n  u n d er  t h e M S C  pr o gr a m  i d e ntifi e d q u esti o ns  a b o ut  Al a s k a’ s  pi n k  a n d  

c h u m  s al m o n  e n h a n c e m e nt  pr o gr a m s,  c o n s e q u e ntl y  pl a ci n g  c o n diti o ns  o n  c o nti n u e d  c ertifi c ati o n  

r el e v a nt t o l ar g e‐s c al e  c h u m  e n h a n c e m e nt  i n S o ut h e a st  ( S E), a n d  K o di a k  pi n k  a n d  c h u m  s al m o n.   P W S  

s al m o n  w a s  n ot  c ertifi e d  b y  M S C  d u e  t o a n  i d e ntifi e d n e e d  f or a d diti o n al  d at a,  alt h o u g h  t h e R F M  

c ertifi c ati o n  r e m ai n e d i n pl a c e.  Si n c e  t h e n, R F M  b e c a m e  t h e fir st c ertifi c ati o n  pr o gr a m  i n t h e w orl d  t o 

b e  r e c o g ni z e d b y  t h e Gl o b al  S ust ai n a bl e  S e af o o d  I niti ati v e ( G S SI) a s  m e eti n g  t h e ri g or o u s F A O  g ui d eli n es  

f or t h e E c ol a b elli n g  of  Fis h  a n d  Fis h er y  Pr o d u cts  fr o m M ari n e  C a pt ur e  Fi s h eri e s.  

 

Si n c e  2 0 1 3,  P S P A  a n d  A F D F  h a v e  w or k e d  wit h  t h e h a t c h er y a s s o ci ati o n s  i n S E,  P W S  a n d  K o di a k  t o s ati sf y  

t h e M S C  c o n diti o ns  f or c ertifi c ati o n.   S e v er al  S E  c o n diti o ns  s p e cifi c  t o c h u m  h a v e  b e e n  r e s ol v e d.  A n  

A cti o n  Pl a n  h a s  b e e n  d e v el o p e d  w hi c h  s ati sfi e s  K o di a k  pi n k  a n d  c h u m  s al m o n  c o n diti o n s.    

 

I n 2 0 1 7,  P W S  w a s  br o u g ht  b a c k  i nt o t h e Al as k a  s al m o n  c ert ifi c ati o n b y  M S C  f or t w o r e a s o n s.  First,  t h e 

r es e ar c h pl a n  fr o m t h e Al a s k a  H at c h er y ‐Wil d  I nt er a cti o n St u d y  s h o w e d  i nt e nt t o pr o vi d e  e xt e nsi v e  

s ci e ntifi c  d at a  o n  t h e q u e sti o ns  a n d  pr eli mi n ar y  r e s ult s of  t h e r e s e ar c h l o o k e d p o siti v e.   S e c o n d,  P S P A  

c o n d u ct e d  e xt e nsi v e  e d u c ati o n  a n d  o utr e a c h  eff ort s.   P S P A  f a cilit at e d t w o s e p ar at e  3 ‐d a y  w or ks h o ps  i n 

C or d o v a  wit h  A s s e s s m e nt  T e a m  m e m b er s,  c o n c er n e d  N G O  p arti ci p a nts,  A D F & G  st aff,  a n d  h at c h er y  st aff  

i n or d er  t o m or e  t h or o u g hl y dis c uss  s al m o n  m a n a g e m e nt  i n Al a s k a.   A s  a  r es ult, c h a n n els  of  

c o m m u ni c ati o n  w er e  o p e n e d  w hi c h  all o w e d  f or a  d e e p er  u n d erst a n di n g  of  t h e c o m pl e x  iss u es a n d  

Al a s k a’ s  pr e c a uti o n ar y  a p pr o a c h.   C o n s e q u e ntl y,  si n c e  2 0 1 7,  t he  Al a s k a  s al m o n  fi s h er y ( e v er y r e gi o n, 

g e ar  gr o u p  a n d  s p e ci e s)  i s c ertifi e d  a s  s u st ai n a bl e  b y  t w o s e p ar at e  t hir d‐p art y  pr o gr a m s.  T hi s  i s 

criti c all y  i m p ort a nt t o s elli n g  Al a s k a  s e af o o d  i nt o gl o b al  a n d  d o m e sti c  m ar k et s.   

 

T h a n k  y o u  f or y o ur  c o n si d er ati o n  of  o ur  p ers p e cti v e  w hil e  m a ki n g  y o ur  d et er mi n ati o n.  

 

Si n c er el y,  

 

 

J uli e D e c k er,  E x e c uti v e  Dir e ct or,  A F D F          Gl e n n  R e e d,  Pr esi d e nt,  P S P A  
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Alaska Board of Fisheries 

July 17, 2018 
Emergency Petition Meeting Anchorage, Alaska 

Scientific Analysis & Review of Journal Articles Submitted by Petitioners KRSA et al. 

Respectfully Submitted by Alaska PNP Aquaculture Associations: 

Valdez Fisheries Development Association (VFDA), Mike Wells 
Prince William Sound Aquaculture Corporation (PWSAC), Casey Campbell 
Cook Inlet Aquaculture Association (CIAA), Gary Fandrei 
Kodiak Regional Aquaculture Association (KRAA), Tina Fairbanks 
Douglas Island Pink and Chum (DIPAC), Eric Prestegard 
Northern Southeast Regional Aquaculture Association (NSRAA), Steve Reifenstuhl 
Southern Southeast Regional Aquaculture Association (SSRAA), David Landis 
Armstrong Keta Inc. (AKI), Bart Watson 

Representing over 5,000 Alaska Fishermen 

Dear Chairman Jensen and Board of Fish Members: 

We recognize this is a dense response, and that your time is limited. The fact is this document only 
scrapes the surface of the complex issues of ocean carrying capacity and straying. These topics 
cannot and should not be reduced to sound bites, considering that the foundational research, like 
most science, has been ongoing for decades, and is anything but simple. For example, the Alaska 
Hatchery Research Project (AHRP) took a year to plan and will require eleven years to execute 
the fieldwork. 
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I. Ruggerone and Irvine (2018). Numbers and Biomass of Natural- and Hatchery-
Origin Pink Salmon, Chum Salmon, and Sockeye Salmon in the North Pacific 
Ocean, 1925–2015. 

This is an excellent compendium of the best available data on numbers and biomass of pink, chum, 
and sockeye salmon in the North Pacific Ocean. The authors have done a commendable job of 
compiling diverse data sources of harvest, harvest rates, and escapement. They have used 
reasonable approaches to estimating total salmon escapements by species by region, and to 
estimate hatchery and wild origins. They find that the abundance and biomass of pink, sockeye, 
and chum salmon has been higher in the past 2.5 decades (1990–2015) than at any time in the 90-
year time series. The lead author is well known for his “concern” about the impacts of pink salmon 
(wild and hatchery) and hatchery salmon on the growth and survival of wild stocks of salmon. 
There is some obvious bias in the discussion of the implications of the results. An example of the 
anti-hatchery bias is seen in the Discussion on page 162, where Hilborn and Eggers (2001) and 
Amorosa et al (2017) are cited to minimize the contributions of enhancement to Prince William 
Sound fisheries, while ignoring the results of Wertheimer et al. (2004a, 2004b). The major 
recommendations of the paper, however, are quite reasonable: 1) mass-marking of hatchery 
salmon; and 2) estimate and document abundance of natural and hatchery salmon in the catch and 
escapement. Alaska has been a leader in both of these areas in order to properly manage the salmon 
enhancement programs in the state. 

Most Alaska PNP programs have been marking their production for two decades, and ADF&G 
has been assessing wild/hatchery escapements for the past decade. 

Here are major take-aways from the paper. 

1. The high-sustained abundance of these species is good news. These abundances are 
consistent with the renaissance of Alaska salmon, recovering from catches of 22 million 
fish Statewide in 1974 to an average of 177 million from 1990–2015 (Stopha 2018). The 
recovery of Alaska salmon can be attributed to the change in ecosystem dynamics 
associated with the 1977/1978 “regime shift,” which resulted in greatly increased 
zooplankton productivity in the North Pacific and significant changes in species 
composition of fish and crustaceans (Brodeur and Ware 1992). Also contributing to the 
high biomass of salmon have been the large-scale enhancement of chum salmon in Asia, 
especially Japan, and of pink and chum salmon in North America, especially Alaska. 
Ruggerone and Irvine’s (2018) summaries of wild and hatchery pink salmon abundance in 
Prince William Sound (PWS) from 1952–2015 do well to show a trend in increasing pink 
salmon production in the region, as depicted in the following graph: 
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However, there are notable differences between Ruggerone and Irvine’s (2018) and 
Knudsen et al.’s (2016) estimates for PWS pink salmon run size and stock composition for 
the years 2013–2015. Ruggerone and Irvine (2018) estimate a total run estimate of 
approximately 115 million pink salmon returning to PWS in 2015, whereas data collected 
through ADF&G’s collaboration with the groundbreaking Alaska Hatchery Research 
Project (AHRP) indicate a total run estimate of over 140 million pink salmon (Knudsen et 
al. 2016): 

The AHRP may be found further described at 
http://www.adfg.alaska.gov/index.cfm?adfg=fishingHatcheriesResearch.current_research 

For the years 2013–2015, the AHRP combined ocean and stream sampling to estimate run 
size and spawning abundance for both wild and hatchery fish in PWS, including estimates 
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of the hatchery fraction of spawning populations (Knudsen et al. 2016). Knudsen et al. 
(2016) report a total 2015 run size of PWS pink salmon to be over 140 million fish, which 
was record setting and approximately 37% larger than the previous record in 2013. 
Germane to current reviews of PWS pink salmon hatchery production is the estimation of 
hatchery fractions as measured by the number of hatchery fish assumed to have spawned 
in PWS natural streams, which Knudsen et al. (2016) report as being 4.4% in 2013, 14.8% 
in 2014, and 9.5% in 2015. Or, put another way, for these same years between 1% and 5% 
of the total pink salmon hatchery returns were estimated to have spawned naturally. 
Numerically, these estimates equate to a potential for approximately 702,000 fish in 2013, 
742,000 in 2014, and just over 4 million fish in 2015, as shown graphically below in 
relation to total run estimates (data from Knudsen et al. 2016): 

As summarized in the AHRP 2018 Project Synopsis (http://www.adfg.alaska.gov/static-
f/fishing/PDFs/hatcheries/research/alaska_hatchery_research_project_synopsis_june_201 
8.pdf), preparations are underway to publish run reconstruction and straying results. 

2. In Alaska, the management system developed by ADF&G has certainly played a major 
role (Clark et al. 2006) in sustaining wild and hatchery production. This management 
includes the capacity to mass mark hatchery fish and sample for these marks in commercial 
fisheries to avoid the over-exploitation of wild stocks. Finally, the cessation and ultimate 
ban of high-seas drift netting can also be considered a contributing factor. 

3. The high salmon abundance has been relatively consistent over the 1990–2015 period, with 
higher variability in pink salmon numbers than the other species (Figure 3 of Ruggerone 
and Irvine). Thus, recent changes in abundance, survival, and size of coho and Chinook 
salmon have NOT been in response to any recent changes in aggregate salmon numbers or 
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biomass. 

4. This paper makes clear that in the context of salmon carrying capacity, hatchery pink 
salmon are a relatively minor player. Only 15% of the abundance of pink salmon is 
attributed to hatchery production. 

5. The 20 million scheduled increase in egg takes at VFDA would have virtually no effect on 
numbers or biomass in relation to current numbers of pink salmon or biomass of salmon in 
the North Pacific. Assuming 90% egg-to-fry survival and 3% marine survival, this 
increment would produce approximately 500,000 adults. This is 0.1% of the pink salmon 
in the North Pacific. In terms of biomass of salmon in the North Pacific, this is < 0.02%! 

6. In the Discussion, it is clear that the Russian view of the impacts of density-dependent 
competition among salmon is very different from the North American academic view cited 
extensively by the authors, and presented in the several of the papers submitted to the BOF 
by the petitioners asking to rescind the 2014 VFDA PAR. The perspective championed by 
Ruggerone and Irvine (2018) is that density-dependent competition is having profound 
impacts on growth and survival of North American salmon stocks. Three papers cited by 
Ruggerone and Irvine (2018) and the petitioners (Batten et al. (in press), Springer et al. 
2018, Shaul and Geiger 2016) propose that pink salmon are keystone predators, controlling 
the population dynamics and abundance of epipelagic zooplankton and nekton. In contrast, 
Shuntov (2017) is cited in Ruggerone and Irvine (2018) as stating that Pacific salmon 
consume only 1-5% of prey consumed by all epipelagic nekton in the Western Bering 
Sea, and up to 15% near eastern Kamchatka (where returning mature salmon are 
concentrated), and thus have only a low to moderate impact on the food epipelagic food 
web. Similarly, Radchenko et al. (2018) reviews studies showing that “as a rule, no 
significant correlations occur among pink salmon growth rate, stock abundance, or 
zooplankton standing crop.” (Note that the Russians have the most extensive and intensive 
monitoring of salmon in offshore and coastal waters of any nation in the salmonsphere.) 
This view of low to moderate impact on epipelagic food webs is consistent with mass-
balance modeling of North Pacific ecosystems by Pauley et al. (1996). Pacific salmon 
were estimated to make up less than 7% of the biomass of the epipelagic fish biomass 
in the Alaska gyre. If squid are including as competitive nekton for zooplankton 
production, Pacific salmon made up less than 3% of the biomass. 
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II. Springer et al. (2018). Transhemispheric ecosystem disservices of pink salmon in a 
Pacific Ocean macrosystem. 

This is a very poor scientific paper. Frankly, it is surprising it was published. The authors have 
greatly overreached their data. They accept results that have low statistical significance when the 
data analyzed agrees with their hypothesis, and dismiss them at the same level of significance if 
they disagree with their hypothesis. They ignore or dismiss data and results that contradict their 
conclusions. 

The authors attempt to demonstrate that indices of shearwater abundance are being driven by 
changes in abundance of pink salmon in the North Pacific Ocean. They present data from four 
indices of abundance of shearwaters on nesting colonies, and analyze data from three of the 
colonies (the fourth has only five years of data). One of the data series, Montagu Island, extends 
back to 1967; the others are more recent, and coincident with the high abundance of pink salmon 
that has persisted in the North Pacific Ocean since 1990 (Ruggerone and Irvine 2018). Because of 
higher abundance of pink salmon in the North Pacific from the odd-year line, they attempt to use 
differences in the mean and median of the indices for odd- and even-years to show that pink salmon 
abundance is affecting shearwater abundance. They also look at trends in abundance, regressing 
the indices on pink salmon abundance across all years. They construct a multiple regression model 
with rainfall and measures of regional pink salmon abundance as prediction variables for the 
dependent variable, the shearwater abundance indexes. 

Here is a litany of problems with Springer et al.’s (2018) data presentation, analysis, and 
interpretation. 

1. In their trend analysis, there is a negative trend for two colonies and no trend for the third, 
Wedge Island. The Wedge Island colony is the only one of the three evaluated that actually 
measured abundance; the others actually measure nesting success. The lowest abundance 
in the Wedge Island data series occurred in an even year. The major change in the longer-
term data set for Montagu Island is coincident with the 1977/1978 regime shift. This regime 
shift resulted in big increases in zooplankton productivity in North Pacific (Brodeur and 
Ware). Large changes in relative species composition occurred. Salmon abundance 
increased dramatically; shrimp, king crab declined precipitously in the Gulf of Alaska; 
gadids and flatfish increased. Could pink salmon be the mechanistic explanation for the 
downturn in shearwater dynamics, when there is higher productivity in general? Perhaps, 
if pinks (and other salmon) caused local depletion of the amount of shearwater prey near 
the surface. (Another possible scenario is that salmon drive prey to the surface where they 
would be more susceptible to shearwater predation). Given the large changes in 
productivity and species composition, there are probably multiple factors causing the 
shearwaters to decline at a time of increased productivity of their general prey groups. 
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2. The authors take the approach that odd/even year differences in abundance of pink salmon 
are reflected in odd/even year medians and mean averages at the nesting colony. They point 
out a tendency for shearwater averages to be higher in even years. However, at all three 
nesting colonies, none of the differences are statistically significant, regardless of how they 
truncate the data series (Tables 1,2,3). For the long-term data series at Montagu Island, the 
p-value for the comparison is 0.3 (p greater than 0.05 = not significant). 

3. The authors discuss shearwater-pink correlations ostensibly to show the connection 
between pink salmon abundance and shearwater abundance indexes. They actually do not 
give the correlations, but rather the direction and significance of pink salmon abundances 
as covariates in a multiple regression model including rainfall. The amount of variation 
explained by rainfall alone is not presented. Rainfall must be a big driver in this 
relationship; note the nest failures on Montagu attributed to rainfall in 1971 and 1999. 
Shearwaters migrate through North Pacific waters through the ocean range of Asian and 
North American pink salmon (Figure 1). The salmon covariates are broken into four 
regional components, three Asian and one North American (“Alaska”). 

4. For the rainfall/salmon model, there was no relationship with salmon abundance at two of 
the three colonies evaluated: Wedge (with the actual measures of abundance) and 
Forneaux. At Montagu, the pink salmon covariates were negatively related to pink salmon 
abundance for Japan/Okhotsk and Alaska, positively related for East Kamchatka, and either 
negative or positive for Western Kamchatka, depending on how the data series was 
truncated (Table 4). Significance level for each region also varied depending on how the 
data series were truncated. In summary, two colonies had no relationship to salmon 
abundance; and one colony had no consistent relationship with salmon abundance. 

5. The authors then use an arbitrary model selection process to drop Japan/Okhotsk and West 
Kamchatka from the model for Montagu. Certainly, among the long list of authors someone 
has heard of using criteria such as the AIC (Akaike Information Criterion) to select the best 
model. At any rate, this action results in Table 5, showing significant negative effects of 
Alaska salmon. The relationships for Eastern Kamchatka salmon remain positive. The 
authors make a big deal that the regions “importance” declined markedly, but note that this 
positive relationship remains significant for the 1990–2016 interval, and “marginally” 
significant (p = .1) for the most recent interval. 

6. For the rainfall/salmon model, there is no relationship with salmon abundance for two of 
the three colonies. The Montagu colony model showed a positive relationship with Eastern 
Kamchatka pink salmon, which contribute the most to the overall abundance of pink 
salmon, and a negative relationship with Alaskan pink salmon. When looking at the map 
of Shearwater distributions, their migration overlaps to a greater degree with Asian pink 
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salmon. By the time the birds are swinging down to the eastern part of their range, pink 
salmon from Southeast Alaska and Prince William Sound are probably eastward in more 
coastal waters. Thus, the pink salmon with which the shearwaters are most likely to co-
occur are Asian pink salmon, which have no discernable effect or even a positive effect in 
the authors’ models. 

7. The authors acknowledge these contradictions, but that does not stop them from affirming 
their hypotheses. They note that the positive relationship of the Montagu shearwaters with 
East Kamchatka salmon “was not expected.” They then go through the statistical 
gymnastics to dismiss the significance of these positive relationships, even though non-
significant but consistent differences in odd/even year averages were evidence of a pink 
salmon effect. As for the results of NO relationships for the other two colonies, “…we 
believe that this does not materially controvert our hypothesis, based on the totality of the 
evidence that competition by pink salmon leads to negative effects on overwintering and 
nesting shearwaters.” There you have it: no point in letting contradictory results spoil the 
hypothesis of a true believer. 
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III. Batten et al. (In press). Pink salmon induce a trophic cascade in plankton 
population in the southern Bering Sea and around the Aleutian Islands. 

This paper attempts to show top-down control of plankton populations around the Aleutian Islands 
and in the southern Bering Sea. This paper is in the genre of “tail wags dog.” The authors 
purportedly show that zooplankton standing crop is affected by the number of pink salmon present. 
They do this by comparing odd/even year data from a surface layer tow of a continuous plankton 
recorder, attributing the difference to higher odd-year abundance of pink salmon. They correlate 
the findings to specific regional abundances of Asian pink salmon, and explain anomalies in their 
data series with particular changes in relative abundance by region. They characterize these results 
as a “trophic cascade”, with pink salmon controlling zooplankton trophic dynamics. 

This paper has some serious flaws, both conceptually and in its analysis of the data: 

1. Conceptually, it is highly unlikely that pink salmon control the zooplankton population 
dynamics in these oceanic regions. Localized depletion of zooplankton can certainly occur 
due to foraging by zooplanktivorous nekton. However, broad-scale description of trophic 
structure in the North Pacific Ocean show that salmon in general have a low to moderate 
position in the grand scheme of things. Mass-balance modeling of North Pacific 
ecosystems by Pauley et al. (1996) estimated that Pacific salmon make up less than 7% of 
the biomass of the epipelagic fish biomass in the Alaska gyre. If squid are included as 
competitive nekton for zooplankton production, Pacific salmon make up less than 3% of 
the nekton biomass. This is all salmon, not just pink salmon, and the majority of the 
biomass of salmon in the Gulf of Alaska and Bering Sea is chum salmon. In the mass-
balance model, zooplankton biomass was over 40 times that of ALL planktivorous nekton 
consumption. 

Another conceptual problem to the odd/even evidence of plankton depletion is prey-
switching by salmon species. Pink, chum, and sockeye salmon have substantial overlap 
in their diets, and the latter two species have been shown to switch to other, “lower-quality” 
prey when pink salmon are abundant (e.g., Davis 2003). These changes in feeding habit 
are often used to support the concept of density-dependent interactions with pink salmon 
and their congeners, e.g., Ruggerone and Connors (2015). Why would we not expect these 
species to switch back to the preferred prey when pinks are not abundant? Given higher 
biomass of chum salmon and sockeye salmon in the North Pacific, why would they not 
consume the “pink prey” when pink abundance is lower in even years? 

2. The conclusions of the authors go well beyond the scope of the sampling, in space and 
time. The plankton recorder is at 7.5 M (~23’) depth. Zooplankton biomass occupies 
much more of the water column, and is typically more abundant below 20 M (60’ 
depth), with diel migrations from depth to near-surface waters (e.g., Orsi et al. 2004). Even 
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if local surface depletion of zooplankton was occurring by foraging salmon, that in no way 
shows general depletion of zooplankton standing crop. 

3. In some odd years, sampling extended into August. By this time, most pink salmon would 
have left the sampling area to migrate into coastal waters; many are entering their natal 
streams! Thus, depletion of surface zooplankton must have been due to other 
zooplanktivorous nekton. 

4. The glaring problem of the analysis of the plankton indexes to pink salmon abundance is 
the selection of specific indexes of abundance of pink salmon based on putative 
distributions by region. The authors have a map showing their sampling areas delineated 
into Eastern, Central, and Western regions (Figure 1). They cite Tagaki et al. (1981) and 
Myers et al. (1996) to assign the eastern and central region for correlation with Eastern 
Kamchatka pink salmon as the primary population in these areas, and the western region 
to other regions of Alaska. However, except for the central region, these assignments are 
not consistent with maps from Tagaki et al (1981). of the distribution of pink salmon by 
region (reproduced in Heard 1991). Their eastern sampling area is at the edge of the range 
for East Kamchatka pink salmon, but is well within the range of North American pink 
salmon originating from the Gulf of Alaska and western Alaska. In a more recent overview 
of pink salmon ocean distribution, Radchenko et al. (2018) also show ocean distributions 
that place Batten et al.’s (In press) eastern sampling stations at the edge of the Eastern 
Kamchatka pink salmon range, and well within North American pink salmon distribution. 

This mis-assignment of “principle” regional stocks has large implications for the authors’ 
conclusions. For example, in the Western sampling region, even though large numbers of 
East Kamchatka pink salmon are present, surface zooplankton has no trend in relation to 
the abundance of these fish. In the Eastern sampling region, it negates their explanation of 
high zooplankton counts in 2013. This year had the highest large copepods counts observed 
in their data series. The authors emphasize that Eastern Kamchatka pink salmon abundance 
was lower than average in that year. However, North American pink salmon abundance 
was at a record high in 2013. Thus, the high zooplankton counts in the region are actually 
associated with high pink salmon abundance. Indeed, the high productivity of zooplankton 
in 2013 may have been a driver in the record abundance of North American pink salmon. 

5. In contrast to the authors’ observations of the relationship between surface zooplankton 
and pink salmon abundance, Radchenko et al. (2018) reviews extensive Russian studies 
showing that “as a rule, no significant correlations occur among pink salmon growth rate, 
stock abundance, or zooplankton standing crop.” These studies included comprehensive 
sampling of zooplankton, concurrent salmon abundance, and analysis of growth and diet 
of the salmon. Supporting evidence for lack of significant correlation is that the first 30 to 
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45 days of a salmon fry/smolt sustain 50% to 90% mortality (Parker 1968 & Karpenko 
1998), with predators likely being the main driver rather than zooplankton abundance. 
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IV. Shaul and Geiger (2016). Effects of climate and competition for offshore prey on 
growth, survival, and reproductive potential of coho salmon in Southeast Alaska. 

This paper finds that size of Southeast Alaska coho salmon, and survival of Berners Bay coho 
salmon, are driven by climatic conditions and density dependent-interactions with pink salmon. 
The paper is both data and analytically intensive, and is a very thoughtful approach to 
understanding the processes affecting size and other population characteristics of Southeast Alaska 
coho salmon. The authors develop models to support their hypothesis that pink salmon are a top-
down controlling factor in the abundance of North Pacific squid (Berryteuthis anonychus) 
populations that are the primary prey for coho salmon in offshore waters. Pink and coho salmon 
have similar duration of time at sea. In offshore regions, squid are the primary prey of coho salmon 
at all sizes, whereas pink salmon do not consume substantial quantities of squid until they reach a 
size greater than 1000 g. The authors’ model indicate that size of coho salmon is not affected by 
direct (within year) competition of pink salmon for squid, but rather by impairing the reproductive 
potential of squid in subsequent years. 

1. The authors present strong evidence for size declines in Southeast Alaska coho salmon, 
with differing trends for odd- and even-year returns indicating a density-dependent 
relationship with pink salmon abundance. Declines in size with increased pink salmon 
abundance have also been observed for Prince William Sound pink salmon (Wertheimer et 
al. 2004b) and for pink salmon in BC (Jeffrey et al. 2017). Jeffrey et al. (2017) also found 
that body size of chum salmon in BC species has declined with ocean biomass of North 
American salmon, but also found that body size Chinook, coho, and sockeye salmon in BC 
fisheries have increased with higher ocean biomass of North American salmon. 

2. While the size decline data are compelling, we are not convinced of the proposed 
mechanism for how pink salmon affect coho size. It seems another “tail wags dog” concept. 
The biomass of pink salmon is only a small fraction of the nekton in the Alaska gyre, with 
squid estimated to have a 30-fold higher biomass (Pauley et al. 1996). In contrast to the 
conclusions of Shaul and Geiger (2016), Aydin (2000) concluded that the trophic position 
and high productivity of squid give it a controlling position in the ecosystem in relation 
to salmon predation and growth. Aydin (2000) found that squid abundance, while highly 
variable, had increased greatly (as did salmon) after the 1977/1978 regime shift. That squid 
abundance increased commensurate with salmon abundance indicates the species were 
responding similarly to the increased productivity in the North Pacific (Brodeur and Ware 
1992). If squid were controlled by pink salmon predation, there should have been a decline 
in squid production as pink salmon increased. 

In addition, the consumption of squid on the high seas by pink salmon is limited by their 
size and temporal distribution. Substantial quantities of squid are not consumed by pink 
salmon until they reach 1000 g in weight (Aydin 2000, Davis 2003). Pink salmon typically 
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attain this size by mid- or late-June (Radchenko et al. 2018). At this time, the fish are 
starting to migrate from offshore (squid) areas towards coastal water as they move towards 
their natal streams to spawn. This limited feeding opportunity is more consistent with the 
Aydin (2000) hypothesis of squid population size and biomass affecting salmon growth 
than with the Shaul and Geiger concept of pink salmon controlling the reproductive 
potential of the squid. Aydin (2000) also estimated that coho salmon consume more squid 
overall than pink or sockeye salmon. Coho salmon have a much broader temporal window 
for foraging on squid, as ocean age 1 coho salmon are larger than ocean age 1 pink salmon, 
and eat large quantities of squid even at sizes less than 500 g (Davis 2003). Coho salmon 
have much greater growth rates than pink salmon as they attain a size of 7 pounds in the 
same two years that pink salmon mature at 3.5 pounds. 

The Shaul/Geiger lag response model requires that the squid have an obligate two-year 
life-history cycle as proposed by Jorgensen (2011). This is contradicted by other literature, 
which characterizes B. anonychus as an annual species with high productivity (Katugin et 
al. 2005, Drobney et al. 2008). Aydin (2000) cites studies showing that B. anonychus is 
highly productive, and spawns twice a year. 

3. If direct or indirect competition for squid is not driving the size decline, what are the 
alternative hypotheses? Aydin (2000) thought that the winter ocean period was when 
salmon growth was most susceptible to density-dependent interactions; however, it is not 
clear how density-dependent interactions between pink salmon and coho salmon would 
affect coho salmon growth at this time. However, Aydin (2000) also found distinct 
differences in the distribution of squid in odd- and even-years in the 1990s, which he 
attributed to variations in in oceanographic conditions. If such biennial differences are 
persistent, the interaction of squid distribution with SEAK coho distribution could produce 
the odd/even differences in size. 

4. Given the differential association of SEAK coho size and BC coho size to North Pacific 
salmon abundances observed by Shaul and Geiger (2016) and Jeffrey et al. (2017), the 
effect of competitive interactions between coho and other salmon must vary with the ocean 
domains used by the different stocks. It is interesting that Shaul and Geiger found an 
increase in size for Southeast Alaska pink and sockeye salmon in recent years, while coho 
sizes were declining. They attribute that to the “flexibility” in their diets, which may indeed 
make them less susceptible to variations in squid abundance than coho salmon. Ruggerone 
and Irvine (2018) report recent general declines in average size of pink and sockeye 
salmon, again indicating heterogeneous responses across regions to ocean conditions. 

5. The authors also attribute declines in marine survival of Berner’s River coho salmon to the 
lagged-impact of pink salmon on squid. Yet, year-class strength of coho salmon and pink 
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salmon in Southeast Alaska are strongly and positively correlated. We looked at the time 
series of coho and pink salmon harvest from 1960 to 2017; the association is 0.82, 
significant at p < 0.001. Since the 1977/1978 regime shift, the relationship has not been 
quite as strong, but is still 0.70, also significant at p < 0.001. This suggests that pink salmon 
and coho salmon are responding similarly to ocean conditions. Briscoe (2004) and LaCroix 
et al. (2009) suggested predator buffering as a mechanism that could explain this 
association: strong year-classes of juvenile pink salmon could improve survival of coho 
salmon smolts by deflecting predation pressure from less abundant coho salmon juveniles. 
However, Mallick et al. (2009), in examining survival trends for 14 stocks of hatchery and 
wild coho salmon in Southeast, did not find consistent effects of hatchery or wild juvenile 
salmon on the survival data. Shaul and Geiger also looked for such an effect on Berner’s 
River coho survival, but did not find any indication that survival was influenced by 
estimated numbers of juvenile salmon in northern Southeast Alaska waters. Nevertheless, 
in terms of numbers of fish harvested, pink and coho salmon in Southeast Alaska generally 
are positively associated, indicating no or little density-dependent effect of pink salmon on 
coho salmon survival. 

6. The authors have tied reduction in coho salmon size to the general increase in pink salmon 
biomass in the North Pacific. The correlation in year-class numbers of Southeast Alaska 
coho and pink salmon, and the differing response of pink salmon size in Southeast Alaska 
than in Prince William Sound suggest that density-dependent interactions, both negative 
and positive are regionally driven. This may be due to shared ocean distributions. Because 
production of hatchery pink salmon in Southeast Alaska is quite small (< 5%), these 
interactions are driven primarily by wild stocks of pink salmon. 
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V. Aydin (2000). Trophic feedback and carrying capacity of Pacific salmon on the high 
seas of the Gulf of Alaska. 

This dissertation is an impressive body of work. The author used field samples of salmon food 
habits in conjunction with bioenergetics models, foraging models, climate data, and salmon size 
data to examine the relative effects of environmental variation and potential density-dependence 
on “carrying capacity” in the northeastern Pacific Ocean. The author’s main conclusions are that 
(1) the winter prior to maturation is a critical time for salmon competitive interactions; (2) small 
differences in salmon body size after the winter period can limit foraging capability and thus 
growth and size at maturity; and (3) micronektonic squid are an important driver in adult salmon 
growth, and may function as a keystone species. The author expresses concern that “pumping up 
production with hatcheries” may have deleterious impacts on the salmon ecosystem, possibly 
resulting in “trophic cascades” that could limit growth and potentially impact survival. 

1. Squid is a very important salmon prey item across wide areas of the Pacific, especially for 
coho salmon. Its abundance and distribution is highly variable, depending on 
oceanographic conditions. Squid abundance generally increased in the 1980s and 1990s, 
when salmon abundance also generally increased. 

2. In the 1990s, the distribution of squid was different between odd and even years. These 
differences were attributed to differing oceanographic conditions. 

3. Salmon diet varies across large ocean domains; there are large areas with low populations 
of squid where zooplankton or fish larvae are primary prey. 

4. Density-dependence is most likely during winter. The strongest controller of growth during 
this time is zooplankton. Density-dependence is likely strongest for pink salmon and age 
.2 sockeye salmon. 

5. The differential feeding habits of chum salmon on gelatinous organisms make them less 
susceptible to density-dependent effects. 

6. Local depletion of prey resources can occur as salmon school density increases, even if 
prey is not depleted over large ocean areas. This is an important point in understanding 
regional differences in changes in size at return. 

7. Despite the concern expressed by the author some 15 years ago about density-dependent 
interactions resulting in negative feedback loops, abundance and biomass of salmon in 
the North Pacific Ocean remains at historically high levels, albeit with high variability 
and differing responses depending on species and region. 
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VI. Davis (2003). Feeding ecology of Pacific salmon in the central north Pacific and 
central Bering Sea. 

This paper provides extensive food habit information for Pacific salmon in the central North 
Pacific and Bering Sea during June and July. The author also determines caloric densities of prey, 
and uses these data and a bioenergetics model to estimate salmon growth and prey consumption 
during June and July. The author considers the effect of pink salmon abundance on diet 
composition. This is an important contribution to the understanding of summer food habits of 
Pacific salmon on the high seas. Major results from the analyses include: 

1. Diet items varied greatly among the three regions (two in the North Pacific and one in the 
Bering Sea) sampled. 

2. Shifts in prey composition were observed in chum, sockeye, and pink salmon when pink 
salmon were abundant. All three species consumed more low-caloric content prey at higher 
pink salmon abundances, and had lower stomach fullness. Chinook salmon in the central 
Bering Sea had lower stomach fullness in years pink salmon were more abundant. Coho 
salmon did not show either diet shifts or changes in stomach fullness in relation to pink 
salmon abundance. 

3. The author concludes that the shifts in prey composition in the presence of abundant pink 
salmon are indicative of feeding competition among pink, sockeye, and chum salmon, and 
that this composition could result in density-dependent reduction of the growth of these 
species in the Central Bering Sea. 

4. Bioenergetic models indicate that salmon are feeding close to their physiological 
maximum. When prey is abundant, there is an upper thermal limit to growth due to large 
metabolic requirements. At lower temperatures, growth is limited by a decreased capacity 
for prey consumption. 

5. The major take-away: feeding competition causes diet shifts in pink, chum, and sockeye 
salmon. Reliance on lower quality food, along with localized prey depletion at high salmon 
abundances, may result in lower growth, with some decrease in size at maturity for pink, 
sockeye, and chum salmon, and shifts to older ages at maturity for sockeye and chum 
salmon. However, these impacts have not prevented the sustained high biomass of these 
species in the North Pacific Ocean over the last 30 years. In addition, Russian studies of 
growth and feeding habits of pink salmon have not found an association of lower 
growth rates with pink salmon abundance (Radchenko 2018). 
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VII. Lewis et al. (2015). Changes in size and age of Chinook salmon returning to Alaska. 

This is a very good analysis of temporal trends in size at age and age at maturity for 10 stocks of 
Alaska Chinook salmon that occur from southern Southeast Alaska to Yukon River. The authors 
use regression analyses to quantify decadal trends, and suggest possible causes for the changes 
observed. 

1. On average, these stocks of Chinook salmon have become smaller over the past 30 years 
because of a decline in the predominant age at maturity and because of a decrease in age-
specific length. 

2. Average size has declined for all 10 stocks of Chinook salmon evaluated. The observed 
smaller size is a result of trends in size-at-age and age at maturity. 

3. Size-at-age has declined in all stocks for older (1.3 and 1.4) ages. However, no overall 
trend in size at age 1.2 was found. Six stocks had no significant trend, two stocks (Kenai 
and Copper) had significantly negative trends, and two stocks (Nushagak and Unuk) had 
significantly positive trends in size at age 1.2 (Table 2). 

4. The age-at-maturity has declined for all 10 stocks. The proportion of age 1.4 fish has 
decreased, and the proportion of age 1.2 fish has increased. 

5. The authors conclude that the concordant trends among these ten Chinook stocks across a 
broad geographic range indicate a common suite of large-scale mechanisms may be 
responsible for the changes. 

6. Three possible mechanisms are identified: 1) size-selective fishing removing larger, older 
fish; 2) marine environmental conditions affecting growth and maturation rates; and 3) 
competition with the high abundance of salmon in the North Pacific affecting growth and 
thus size at age and age at maturity. 

7. While size-selective fishing can affect the size and age structure of Chinook salmon 
(Bromaghin et al. 2011), the concordant trends are occurring in stocks with widely different 
fishery exploitation rates and exposure to size selective fishing (such as trolling with a 
minimum size limit), which makes it unlikely that fishing is the primary driver of these 
changes. 

8. Differing environmental conditions could certainly play a major role in growth of Chinook 
salmon. However, size at age 1.2 has not declined; indicating that growth during at least 
the first two years at sea has not been impacted. Given broad prey overlap of 1.2 and older 
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Chinook salmon, it is unclear why older fish would experience reduced growth in response 
to the same environmental conditions. 

9. The high abundance of other species of salmon has been persistent over the past 25–30 
years, and thus is not an obvious cause for the trend in sizes. There is no apparent 
odd/even cycle in the size data (Figure 3), as was found by Shaul and Geiger (2016) for 
Southeast Alaska coho salmon, so pink salmon is not singled out! In addition, the size-
class with the greatest diet overlap with congener species is age 1.2, which does not show 
a downward trend in size. 

10. We can identify another possible mechanism causing the changes in size and age: 
increasing predation by a rapidly expanding marine mammal population that has a strong 
preference for Chinook salmon in its feeding habits. Resident killer whales preferentially 
feed on large Chinook salmon (Olesiuk et al. 1990; Hansen et al. 2010). Resident killer 
whales in northern BC and Gulf of Alaska waters have increased at annual rates of 2.9% 
and 3.5%, respectively (Hilborn et al. 2012; Matkin et al. 2014). At these rates, numbers 
of killer whales in these areas have increased 2–3 times over the 30-year time series 
evaluated by Lewis et al. (2015). Differential removal of large fish could cause the 
reduction in both the proportion of older fish and the size at age of older fish. 

Evaluation of Journal Articles for BOF July 17, 2018 Meeting page 18 | 



    
 

 

 
 

    
       

  
     

 
      

 

  
 

    
   

 
 

   
    

 
     

     
 

 
     

    
 

 
      

     
 

 
     

     
      

 
   

     
 

PC003
19 of 26

VIII. Jeffrey et al. (2017). Changes in body size of Canadian Pacific salmon over six 
decades. 

This paper is an excellent update of Ricker’s (1981) analyses of trends in body size of Pacific 
salmon. The data are extended to cover 1951–2012. Average body size for each species was 
calculated from commercial catch statistics over this timeframe. General additive models (GAM) 
were used to test the importance of potential factors affecting change in body size. Four climatic 
indices were used to examine for broad-scale environmental impacts, and estimates of biomass of 
potentially competing species (pink, chum, and sockeye salmon) were used to examine for density-
dependent interactions. 

1. The mean weight of all species changed over time. 

2. Chinook salmon size declined markedly from 1951 to the early 1970s but then increased 
to close to its maximum annual weight in the 1990s. Since 2000, Chinook weight has again 
declined slightly. 

3. Coho salmon size also declined from the 1950s, and did not reach its minimum until around 
1985. Since then it has increased and is now at the highest level in the data series. 

4. Chum and pink salmon declined initially in size, and then have remained relatively stable 
since the 1990s at a size that is 20–30% less than in the 1950s and 1960s. There was little 
change over the time series in the average size of sockeye salmon. 

5. Annual size data for Chinook, chum, and sockeye salmon can be confounded by differing 
proportion of ages at return; the assumption is made that these effects are smoothed out 
over the long time series. 

6. The GAM models identified at least two of the climate variables as important in explaining 
annual variations. There was no indication of abrupt climate effect, but rather more of a 
response to continuous changes in the climate indices. 

7. The biomass of North American pink salmon entering the Gulf of Alaska was the most 
important biomass variable in explaining size variation in BC pink salmon. The direction 
of the effect was negative, suggesting some degree of intra-specific competition. 

8. The combined biomass of North American pink, sockeye, and chum salmon was the most 
important biomass variable explaining size variation in chum salmon. The direction of the 
effect was negative, suggesting some degree of competition among these congeners. 
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9. The biomass of North American chum salmon was the most important biomass variable 
explaining size variation in sockeye salmon. Adding Asian chum salmon to this (or 
combined measures of biomass) did not improve the fit. The direction of the effect was 
positive, indicating that when chums are abundant, growth conditions for sockeye are 
positive. 

10. The combined biomass of North American pink, sockeye, and chum salmon was the most 
important biomass variable explaining size variation in Chinook and coho salmon. The 
effect was again positive for these species. The authors note there is less diet overlap of 
these species with pinks, chums, and sockeye. They speculate that the positive 
relationship may be driven by environmental conditions, which when favorable allow for 
greater total biomass of salmon species and higher growth (thus larger size) in Chinook 
and coho salmon. 

11. Relaxation of fishing pressure may have contributed to some increase in body size. For 
Chinook and coho salmon, fishing pressure has shifted from commercial to 
recreational fishing. The authors conclude that the effect of fishing is unclear, but place 
it as less important than the ecological (salmon biomass) and climatic effects. Their results 
are consistent with the “unclear” conclusion. They have no analytical approach to 
determine if and to what degree fishing influenced annual variation in size. 

12. The most striking take-aways from this paper are the positive relationships of body size to 
ocean salmon biomass for sockeye, Chinook, and coho salmon. These relationships are 
consistent with the Russian view that environmental conditions are driving variability in 
biomass, and that growth and survival is driven more by density-independent changes 
in productivity than density-dependent interactions among salmon species. The 
authors do present evidence of density-dependent effects on growth for pink and chum 
salmon, with pinks most affected by intraspecific density and chums by total salmon 
biomass. Perhaps this latter is the effect of chum salmon switching to gelatinous prey to 
avoid more intense competitive interactions with pinks and sockeye. 

13. The results for coho salmon are a striking contrast to Shaul and Geiger’s (2016) finding of 
size decline in commercial weights of coho salmon in Southeast Alaska. Restating what 
was said in the critique of Shaul & Geiger: these opposite results indicate that stock-
specific differences in ocean distribution may be very important in determining growth 
potential and the degree and direction of species interactions. 
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IX. Jones et al. (2018). Population viability improves following termination of coho 
hatchery releases. 

This is an interesting case history study of the response of a natural-spawning coho salmon 
population to the termination of an in-stream hatchery. It has little relevance to the concern the 
petitioners expressed vis-à-vis ocean carrying capacity. It does have some relevance to the on-
going debate on impacts of domestication selection of hatchery fish on the fitness of wild stocks. 

The hatchery on the Salmon River in Oregon was operated from 1978–2005, representing 27 brood 
years (generations) of directed hatchery influence. The brood stock was derived from the local 
Salmon River coho population. Once hatchery returns began, the hatchery, located some 8 km up-
river, would collect approximately 270 adults for brood stock, and allow the other hatchery fish to 
spawn naturally. During the hatchery period for which data are presented (1992–2005 broods, 
1995–2008 returns), the hatchery would release approximately 200,000 smolts annually. The 
majority of naturally spawning fish during this period were first-generation hatchery fish; 
productivity of naturally-spawning fish was low. After termination of the hatchery, productivity 
has increased and the natural spawning fish have produced runs of approximately the same size as 
when the hatchery was operating (from 1995–2008; 1978–1994 numbers are not shown). The 
authors suggest that density-dependent interactions between hatchery smolts and naturally-
produced fish reduced survival of the naturally-produced juveniles. There also could have been 
density-dependent loss of productivity through competition for limited spawning habitat, and 
potentially lower fitness of the hatchery fish spawning naturally. Marine survival was higher for 
smolts after the hatchery period, which would also contribute to increased productivity. 

Coho salmon are typically reared in hatcheries until yearling smolts. This long period of hatchery 
rearing makes them more susceptible to domestication selection that could affect their reproductive 
success when spawning naturally (Theriault et al. 2011). In addition, the authors note that there 
had been a substantial shift to earlier-spawn timing from the original brood stock. Spawn timing 
is quite heritable and hatchery programs can easily select for earlier timing by filling up on eggs 
from the early returns.  

In spite of the concerns for domestication selection and reduced reproductive success of hatchery 
fish, this population recovered quickly from the density-dependent impacts of in-river hatchery 
releases after 27 generations of direct hatchery/wild interactions. Productivity is similar to 
neighboring wild-stock systems, and the population appears to be self-sustaining. These results 
support the policy of deriving hatchery populations from local stocks; it also demonstrates the need 
to evaluate the efficacy of hatchery programs to ensure they are meeting their management goals. 
Supplementation of coho salmon populations with in-river fry and smolt releases can result in 
replacement of wild production due to density-dependent interactions in their freshwater spawning 
and rearing habitats (Nickelson 2003). When this occurs to the degree observed in the Salmon 
River, termination of hatchery releases is the reasonable and cost-effective course of action. This 
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is a very different from lake stocking of sockeye fry in lake systems, which have been identified 
as spawner-limited, e.g. Babine Lake, Tahltan Lake, and the Gulkana program. 

This case history study demonstrates that appropriate brood-stock selection, and maintenance of 
spawning and rearing habitat, can ensure that wild stocks retain their viability and productive 
capacity even when exposed to long-term and direct interactions with hatchery fish. It is important 
to note that Alaska’s hatchery program is dissimilar to the one described here. Most pink, chum, 
Chinook, and coho salmon are released to the ocean and not in freshwater rivers, and programs are 
located away from major wild stock systems. 

Evaluation of Journal Articles for BOF July 17, 2018 Meeting page 22 | 



    
 

 

  
  

 

    
  

    
    

 

     
 

  
  

 
    

 

    
       

    
    

      
     

 

 
      

  
     

 

   
    

 

 

PC003
23 of 26

List of Papers Reviewed and/or referenced 

Amoroso, R. O., M. D. Tillotson, and R. Hilborn. 2017. Measuring the net biological impact of 
fisheries enhancement: Pink Salmon hatcheries can increase yield, but with apparent costs to wild 
populations. Canadian Journal of Fisheries and Aquatic Sciences 74:1233–1242. 

Aydin, K. Y. 2000. Trophic feedback and carrying capacity of Pacific salmon (Oncorhynchus spp.) 
on the high seas of the Gulf of Alaska. Ph.D. dissertation. University Washington, Seattle. 413 pp. 

Batten, S. D., G. T. Ruggerone, and I. Ortiz. In press. Pink Salmon induce a trophic cascade in 
plankton populations in the southern Bering Sea and around the Aleutian Islands. Fisheries 
Oceanography. DOI: 10.1111/fog.12276. 

Briscoe, R.J. 2004. Factors affecting marine growth and survival of Auke Creek, Alaska coho 
salmon (Oncorhynchus kisutch). M.S. Thesis, Univ. Alaska, Fairbanks.  59 pp. 

Brodeur, R. D., and D. M. Ware. 1992. Long-term variability in zooplankton biomass in the 
subarctic Pacific Ocean. Fisheries Oceanography 1:32–38. 

Bromaghin, J. F., R. M. Nielson, and J. J. Hard. 2011b. A model of Chinook salmon population 
dynamics incorporating size-selective exploitation and inheritance of polygenic correlated traits. 
Natural Resource Modelling 24:1-47. 

Clark, J. H., R. D. Mecum, A. McGregor, P. Krasnowski and A. M. Carroll. 2006. The 
Commercial Salmon Fishery in Alaska. Alaska Fishery Research Bulletin Volume 12, Number 1. 

Davis, N.D. (2003). Feeding ecology of Pacific salmon (Oncorhynchus spp.) in the central North 
Pacific Ocean and central Bering Sea, 1991–2000. Ph.D. dissertation. Hokkaido University, Japan. 
191 pp. 

Drobny, P., B. Norcross, B. Holladay and N. Bickford. 2008. Identifying life history 
characteristics of squid in the Bering Sea. Univ. Alaska, School Fish. Ocean Sci., NRPB Project 
627 Final Rep. Fairbanks.  73 pp. 

Hanson, M. B., R. W. Baird, J. K. B. Ford, J. Hempelmann-Halos, D. M. Van Doornik, J. R. 
Candy, C. K. Emmons, G. S. Schorr, B. Gisborne, K. L. Ayres, S. K. Wasser, K. C. Balcomb, K. 
BalcombBartok, J. G. Sneva, and M. J. Ford. 2010. Species and stock identification of prey 
consumed by endangered southern killer whales in their summer range. Endangered Species 
Research 11:69–82. 

Haught, S. B., R. E. Brenner, J. W. Erickson, J. W. Savereide, and T. R. McKinley. 2017. 
Escapement goal review of Copper and Bering rivers, and Prince William Sound Pacific salmon 
stocks, 2017. Alaska Department of Fish and Game, Fishery Manuscript No. 17-10, Anchorage. 

Evaluation of Journal Articles for BOF July 17, 2018 Meeting page 23 | 



    
 

      
   

 

 
  

    
     

 

     
    

 

  
     

  
     

 

           
 

  
 

    
    

 

 
   

    
 

 
     

   
 

   
   

PC003
24 of 26

Heard, W. R. 1991. Life history of Pink Salmon (Oncorhynchus gorbuscha). Pages 121–230 in C. 
Groot and L. Margolis, editors. Pacific salmon life histories. University of British Columbia Press, 
Vancouver. 

Hilborn, R., S. P. Cox, F. M. D. Gulland, D. G. Hankin, N. T. Hobbs, D. E. Schindler, and A. W. 
Trites. 2012. The effects of salmon fisheries on southern resident Killer Whales: final report of the 
independent science panel. Prepared with the assistance of D. R. Marmorek and A. W. Hall, ESSA 
Technologies Ltd., Vancouver, for National Marine Fisheries Service (Seattle) and Fisheries and 
Oceans Canada (Vancouver). 

Hilborn, R., and D. Eggers. 2001. A review of the hatchery programs for Pink salmon in Prince 
William Sound and Kodiak Island, Alaska: response to comment. Transactions of the American 
Fisheries Society 130:720–724. 

Jeffrey, K. M., I. M. Côté, J. R. Irvine, and J. D. Reynolds. 2017. Changes in body size of Canadian 
Pacific salmon over six decades. Canadian Journal of Fisheries and Aquatic Sciences 74:191–201. 

Jones, K. K., T. J. Cornwell, D. L. Bottom, S. Stein, and K. J. Anlauf-Dunn. 2018. Population 
viability improves following termination of coho salmon hatchery releases. North American 
Journal Fisheries Management 38: 39-55. 

Jorgenson, E.M. 2011. Ecology of cephalopod early life history in the Gulf of Alaska and Bering 
Sea.  Ph.D. dissertation, Univ. Washington, Seattle.  193 pp. 

Karpenko, V.I. 1998. Ocean mortality of Northeast Kamchatka pink salmon and influencing 
factors. N. Pac. Anadr. Fish. Comm. Bull. No. 1: 251–261. 

Katugin, O.N., G.A. Shevtsov, M.A. Zuev, A.M. Berkutova, and E.V. Slobodskoy. 2005. Spatial 
and seasonal distribution of the squid Okutania anonycha (Pearcy et Voss, 1963) (Cephalopoda: 

Gonatidae) in the northwestern Pacific Ocean and adjacent areas.  Ruthenica 15: 65–79. 

Knudsen, E., P. Rand, K. Gorman, J. McMahon, B. Adams, V. O’Connell, and D. Bernard. 2016. 
Interactions of wild and hatchery pink salmon and chum salmon in Prince William Sound and 
Southeast Alaska. Final progress report for 2015. Alaska Department of Fish and Game Contract 
IHP-13-013, Cordova, Prince William Sound Science Center, Alaska. 

LaCroix, J. J., A. C. Wertheimer, J. A. Orsi, M. V. Sturdevant, E. A. Fergusson, and N. A. Bond. 
2009. A top-down survival mechanism during early marine residency explains Coho Salmon year-
class strength in southeast Alaska. Deep-Sea Research II: Topical Studies in Oceanography 56: 
2560– 2569. 

Lewis, B., W. S. Grant, R. E. Brenner, and T. Hamazaki. 2015. Changes in size and age of Chinook 
Salmon Oncorhynchus tshawytscha returning to Alaska. PLOS ONE 10(6):e0130184. 

Evaluation of Journal Articles for BOF July 17, 2018 Meeting page 24 | 



    
 

  
  

 

    
   

  

    
  

 

   

  

 
  

    
  

     
  

     
 

  
   

 

        
    

 

     
   

  

    
      

 

        
    

PC003
25 of 26

Mallick, M. J., M. D. Adkison, and A. C. Wertheimer. 2008. Variable effects of biological and 
environmental processes on Coho Salmon marine survival in Southeast Alaska. Transactions of 
the American Fisheries Society 138:846–860. 

Matkin, C. O., J. W. Testa, G. M. Ellis, and E. L. Saulitis. 2014. Life history and population 
dynamics of southern Alaska resident Killer Whales (Orcinus orca). Marine Mammal Science 
30(2): 460–479. 

Nickelson, T. 2003. The influence of hatchery coho salmon (Oncorhynchus kisutch) on the 
productivity of wild coho salmon populations in Oregon coastal basins. Canadian Journal of 
Fisheries and Aquatic Sciences 60:1050–1056. 

Olesiuk, P. F., M. A. Bigg, and G. M. Ellis. 1990. Life history and population dynamics of resident 
Killer Whales (Orcinus orca) in the coastal waters of British Columbia and Washington States. 
Report of the International Whaling Commission, Special Issue 12: 209–243. 

Orsi, J. A., A. C. Wertheimer, M. V. Sturdevant, D. G. Mortensen, E. A. Ferguson, and B. L. Wing. 
2004. Juvenile chum salmon consumption of zooplankton in marine waters of southeastern Alaska: 
a bioenergetics approach to implications of hatchery stock interactions. Reviews in Fish Biology 
and Fisheries 14(3): 335-359. 

Parker, R.R. 1968. Marine mortality schedules of pink salmon of the Bella Coola River, central 
British Columbia. J. Fish., Res. Board Can. 25: 757–794. 

Pauley, D., V. Chrisensen, and N. Haggan. 1996. Mass-balance models of Northeastern Pacific 
ecosystems. University British Columbia Fisheries Centre Research Report 4(1). 

Radchenko, V. I., R. J. Beamish, W. R. Heard, and O. S. Temnykh. 2018. Ocean ecology of pink 
salmon. Pages 15-160 in R. J. Beamish, editor. The ocean ecology of Pacific salmon and trout. 
American Fisheries Society, Bethesda. 

Ricker, W. E. 1976. Review of the rate of growth and mortality of Pacific salmon in salt water, 
and non-catch mortality caused by fishing. Journal of the Fisheries Research Board of Canada 
33:1483–1524. 

Ruggerone, G.T. and Connors, B.M. 2015. Productivity and life history of sockeye salmon in 
relation to competition with pink and sockeye salmon in the North Pacific Ocean. Can. J. Fish. 
Aquat. Sci. 72, 818– 833. 

Ruggerone, G. T., and J. R. Irvine. 2018. Number and biomass of natural- and hatchery-origin pink 
salmon, chum salmon, and sockeye salmon in the North Pacific Ocean, 1925–2015. Marine and 
Coastal Fisheries 10(2): 152–168. 

Ricker, W. E. 1976. Review of the rate of growth and mortality of Pacific salmon in salt water, 
and non-catch mortality caused by fishing. Journal of the Fisheries Research Board of Canada 

Evaluation of Journal Articles for BOF July 17, 2018 Meeting page 25 | 



    
 

   
 

      
    

 

     
     

 

  
   

 

   
 

      
  

  
     

    
   

   
    

  

 

 

 

 

PC003
26 of 26

33:1483–1524.pink, chum, and sockeye salmon in the North Pacific Ocean, 1925-2015. Mar Coast 
Fish. 10: 152-168. 

Shaul, L. D., and H. J. Geiger. 2016. Effects of climate and competition for offshore prey on 
growth, survival, and reproductive potential of coho salmon in Southeast Alaska. North Pacific 
Anadromous Fish Commission Bulletin 6:329–347. 

Shuntov, V. P., O. S. Temnykh, and O. A. Ivanov. 2017. On the persistence of stereotypes 
concerning the marine ecology of Pacific salmon (Oncorhynchus spp.). Russian Journal of Marine 
Biology 43:1–28. 

Springer, A. M., and G. B. van Vliet. 2014. Climate change, pink salmon, and the nexus between 
bottom-up and top-down control in the subarctic Pacific Ocean and Bering Sea. Proceedings of the 
National Academy of Sciences of the USA 111:E1880–E1888. 

Stopha, M. 2018. Alaska fisheries enhancement annual report 2017. Alaska Department of Fish 
and Game, Regional Information Report 5J18-02, Anchorage. 

Theriault, V., G. R. Moyer, L. S. Jackson, M. S. Blouin, and M. A. Banks. 2011. Reduced 
reproductive success of hatchery coho salmon in the wild: insights into most likely mechanisms. 
Molecular Ecology 20:1860–1869. 

Wertheimer A. C., W. R. Heard, and W. W. Smoker. 2004a. Effects of hatchery releases and 
environmental variation on wild stock productivity: consequences for sea ranching of pink salmon 
in Prince William Sound, Alaska. Pages 307-326 in K. M. Leber, S. Kitada, T. Svasand, and H. L. 
Blankenship (eds.), Stock Enhancement and Sea Ranching 2. Blackwell Science Ltd, Oxford. 

Wertheimer A. C., W. W. Smoker, J. Maselko, and W. R. Heard. 2004b. Does size matter: 
environmental variability, adult size, and survival of wild and hatchery pink salmon in Prince 
William Sound, Alaska. Reviews in Fish Biology and Fisheries 14(3): 321-334. 

Evaluation of Journal Articles for BOF July 17, 2018 Meeting page 26 | 



S u b mitt e d B y
A L E C P F U N D T

S u b mitt e d O n
7/ 7/ 2 0 1 8 7: 5 8: 0 8 A M

Affili ati o n
C o m m er ci al s al m o n fi s h er m a n

M y n a m e i s Al e c Pf u n dt o w n er a n d o p er at or of t h e fi s hi n g v e s s el H al e y M ari e o ut of P et er s b ur g. I a m a S o ut h e a st s al m o n s ei n er li vi n g i n
a n d o p er ati n g o ut of P et er s b ur g. I a m c o n c er n e d a b o ut t h e J ul y 1 7t h b of m e eti n g d e ali n g wit h a n i nt er e st gr o u p s c o n c er n s a b o ut s al m o n
h at c h er ys at a ti m e w h e n c o m m er ci al fi s h er m e n ar e i n t h e mi d dl e of a b u s y s e a s o n. T h e ti mi n g of t hi s s e e m s li k e s o m e o n e i s tr yi n g t o g et
a w a y wit h s o m et hi n g, a n d I a m s ur e t h at t h e b of d o e s n ot w a nt t hi s a p p e ar a n c e or t h at of b ei n g r e a cti o n ar y. T h e b o ar d of fi s h n e e d s t o b e
tr a n s p ar e nt a n d f air t o all u s er gr o u p s. Pl e a s e s et t hi s t o pi c a si d e u ntil t h e s c h e d ul e d O ct o b er B O F m e eti n g. At t h at ti m e, g o o d s ci e n c e
a n d hi st or y c a n b e e x a mi n e d a n d di s c u s s e d a n d all c o n c er n e d p arti e s h e ar d w ell. T h a n k y o u f or y o ur ti m e. Al e c Pf u n dt, 4t h g e n er ati o n S E
s ei n er a n d r ai si n g t h e 5t h g e n er ati o n.

P C 0 0 4
1 of 1



S u b mitt e d B y
A n dr e w Br o d er s

S u b mitt e d O n
7/ 3/ 2 0 1 8 6: 4 4: 5 7 P M

Affili ati o n
F V R a di o Fl y er

P h o n e
( 3 6 0) 7 7 4- 0 0 2 2

E m ail
a n dr e w br o d er s @ g m ail. c o m

A d dr e s s
P O b o x 1 0 4
C or d o v a, Al a s k a 9 9 5 7 4

T hi s pr o p o s al h a s b e e n d e si g n e d wit h o n e p ur p o s e i n mi n d; t o hit t h e fi s h er m a n i n t h eir w all et s. M a ki n g c o m m er ci al fi s hi n g n o n pr ofit a bl e
i s t h e s a m e t a cti c t h at h a s b e e n u s e d i n W a s hi n gt o n, a n d ot h er st at e s t o ri d t h e s p ort fi s h er m a n of t h e c o m m er ci al m e n a c e. I' m s ur e t h at
ot h er s h a v e e x pl ai n e d t hi s i n m or e d e pt h a n d wit h m or e c h ar m t h a n I a m c a p a bl e of, b ut pl e a s e c o n si d er t hi s o n e t hi n g. T h e c o m m er ci al
fi s h er m a n ar e t h e o n e s w h o ar e o ut h er e i n or d er t o f e e d p e o pl e. S ur e, w e tr y t o m a k e a li vi n g, b ut w e ar e n ot o ut h er e f or tr o p h y' s, or t o fill
o ur o w n fr e e z er s. W e ar e h er e t o s u p pl y p e o pl e wit h f o o d. H at c h er y pr o d u cti o n i s vit al t o o ur a bilit y t o d o t h at. I w o ul d al s o li k e t o a d dr e s s
t h e ti mi n g of t h e m e eti n g. H e ari n g t hi s pr o p o s al w hil e t h e fi s hi n g fl e et i s o ut fi s hi n g i s n ot hi n g s h ort of m ali ci o u s, I w o ul d g o a s f ar a s t o s a y
it' s sli m e y a n d r ott e n. Wit h all d u e r e s p e ct, A n dr e w Br o d er s
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S u b mitt e d B y
A n dr e w Tr e s n e s s

S u b mitt e d O n
7/ 4/ 2 0 1 8 9: 4 1: 2 7 P M

Affili ati o n

P h o n e
5 0 3- 5 9 3- 1 3 8 0

E m ail
tr e s n e s s @ h ot m ail. c o m

A d dr e s s
P. O. b o x 2 0 4 6
C or d o v a, Al a s k a 9 9 5 7 4

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s. H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al
s al m o n h ar v e st v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o
r e si d e nt s of A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at
t h e s e h at c h er y fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e
s al m o n w er e h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of
A n c h or a g e, F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of
all c o h o a n d 9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s
e sti m at e d at $ 6. 6 milli o n a n n u all y. Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g
t h e mi d dl e of o ur c o m m er ci al s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n
d e ni e d d u e t o n ot m e eti n g e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k
s e s si o n. B y h ol di n g t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or
m e a ni n gf ul p arti ci p ati o n. P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T Si g n e d, A n dr e w Tr e s n e s s
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S u b mitt e d B y
A n dr e w Wil d er

S u b mitt e d O n
7/ 9/ 2 0 1 8 6: 2 3: 5 3 P M

Affili ati o n
c o m m er ci al fi s h er m e n

P h o n e
9 0 7 3 6 2 1 4 3 8

E m ail
f vvi gil a nt @ g m ail. c o m

A d dr e s s
5 0 3 A st. 
p o b 2 9 0 5
S e w ar d, Al a s k a 9 9 6 6 4

M y n a m e i s A n dr e w Wil d er.  I o w n t h e fi s hi n g v e s s el Cl air e O c e a n a. W e ar e c urr e ntl y a s al m o n t e n d er i n K o di a k.  W e ar e al s o a cti v e i n t h e
l o n gli n e a n d c o d fi s h eri e s.   W e utili z e t h e b o ar d pr o c e s s r e g ul arl y. 

I a m writi n g b e c a u s e I d o n ot a p pr o v e of t h e l at e st s p e ci al m e eti n g c all e d o n J ul y 1 7.   T hi s m e eti n g i s cir c u m v e nti n g t h e p u bli c pr o c e s s
a n d d e ni e s t h e st a k e h ol d er s i n v ol v e d a m pl e o p p ort u nit y t o r e s p o n d t o t h e p etiti o n s i n t h e mi d dl e of a fi s hi n g s e a s o n.  It i s v er y i m p ort a nt i n
m y b u si n e s s t o h a v e a n o p e n a n d tr a n s p ar e nt B O F pr o c e s s.  W e ar e all i n d e p e n d e nt b u si n e s s e s t h at n e e d a m pl e ti m e t o r e a ct t o B O F
p etiti o n s, e s p e ci all y s p e ci al i nt er e st gr o u p s. 

T h a n k s f or y o ur c o n si d er ati o n.

A n dr e w Wil d er
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A R M S T R O N G- K E T A I N C.                      

P. O. B o x 2 1 9 9 0, J u n e a u, Al as k a 9 9 8 0 2   
P h o n e: ( 9 0 7) 5 8 6- 3 4 4 3; C ell: ( 9 0 7) 7 2 3- 2 2 2 2 
E- m ail: a ki @ a k. n et  

C o m m e nt s R e. B o ar d of Fi s h E m er g e n c y M e eti n g P etiti o n o n V F D A P er mit I n cr e a s e

J ul y 9, 2 0 1 8

Al a s k a B o ar d of Fi s h
J o h n J e n s e n, C h air
P O B o x 5 1 1 5 5 2 6
J u n e a u A K 9 9 8 1 1

D e ar M e m b er s of t h e B o ar d of Fi s h,

Ar m str o n g- K et a, I n c. i s a pri v at e, n o n- pr o fit a q u a c ult ur e c or p or ati o n h e a d q u art er e d i n J u n e a u, 
t h at o w n s a n d h a s o p er at e d t h e P ort Ar m str o n g H at c h er y, l o c at e d o n s o ut h er n B ar a n of I sl a n d, 
si n c e 1 9 8 1. I w o ul d li k e t o t a k e t hi s o p p ort u nit y t o c o m m e nt o n t h e e m er g e n c y p etiti o n t o 
o v erri d e A D F & G o n t h eir a p pr o v al of a p er mit i n cr e a s e f or t h e V al d e z Fi s h eri e s D e v el o p m e nt 
A s s o ci ati o n. I e n c o ur a g e t h e B o ar d t o r ej e ct t h at p etiti o n a n d f oll o w t h e e st a bli s h e d pr o c e d ur e s 
f or e v al u ati n g pr o p o s al s t o t h e b o ar d. 

I a n d t h e b o ar d m e m b er s of A KI f e el t h at it i s i m p ort a nt t o w ei g h i n o n t hi s i s s u e f or a v ari et y of 
r e a s o n s, e v e n t h o u g h w e h a v e n o dir e ct st a k e i n t h e p er mit alt er ati o n r e q u e st t h at i s i n 
q u e sti o n. 

Al a s k a h a s g ai n e d a st erli n g i nt er n ati o n al r e p ut ati o n f or it s s u c c e s sf ul fi s h eri e s m a n a g e m e nt 
pr o gr a m. T h e d e ci m ati o n of it s fi s h eri e s a s a t errit or y w a s t h e dri vi n g f or c e b e hi n d t h e p u s h f or 
st at e h o o d, a n d t h e Al a s k a c o n stit uti o n i n stit uti o n ali z e d t h e pri n ci pl e s of s u st ai n e d yi el d a n d t h e 
o pti mi z ati o n of n at ur al r e s o ur c e s f or t h e g o o d of all citi z e n s. T h e e st a bli s h m e nt of a B o ar d of 
Fi s h i n d e p e n d e nt fr o m t h e o v er si g ht of t h e l e gi sl ati v e a n d e x e c uti v e br a n c h e s of t h e 
g o v er n m e nt, al o n g wit h t h e s ci e nti fi c m a n a g e m e nt of t h e r e s o ur c e s b y a pr of e s si o n al st aff i n 
t h e D e p art m e nt of Fi s h a n d G a m e, h a v e e n s ur e d t h at Al a s k a n fi s h eri e s h a v e r e b o u n d e d a n d 
t hri v e d r e m ar k a bl y o v er t h e y e ar s si n c e st at e h o o d.

I n c o ntr a st, fi s h eri e s t hr o u g h o ut m o st of t h e r e st of t h e w orl d h a v e b e e n c h ar a ct eri z e d b y 
p oliti c all y- dri v e n d e ci si o n m a ki n g. T h e o ut c o m e s i n m a n y i n st a n c e s h a v e b e e n a p p alli n g, wit h 
f ar t o o m a n y e x a m pl e s of d e cli n e or c oll a p s e of t h e fi s h p o p ul ati o n s a n d t h e e c o n o mi c a cti viti e s 
d e p e n d e nt u p o n t h e m.

T h e e st a bli s h m e nt of h at c h eri e s i n Al a s k a h a s b e e n a m aj or p art of t h e pr of e s si o n al fi s h eri e s 
m a n a g e m e nt i n t hi s st at e. T h e Al a s k a n h at c h er y pr o gr a m w a s i niti at e d b y A D F & G’ s F R E D 
Di vi si o n, c ar ef ull y v ett e d at e v er y st e p b y a n al y si s a n d tr a c ki n g of a n y i m p a ct s o n t h e h e alt h of 
t h e wil d fi s h r e s o ur c e s, a n d s u b s e q u e ntl y tr a n sf err e d f or t h e m o st p art o v er t o t h e pri v at e n o n-
pr o fit s e ct or, w hi c h h a s d e m o n str at e d it s a bilit y t o m a n a g e h at c h eri e s ef fi ci e ntl y a n d c o m pl et el y 
wit hi n t h e p ar a m et er s a n d s af e g u ar d s A D F & G e st a bli s h e d. C e ntr al t o all Al a s k a n h at c h eri e s i s 
t h e c o n c e pt of e n h a n c e m e nt of wil d r u n s, a s o p p o s e d t o miti g ati o n f or d a m a g e d wil d r u n s a s 
h a s b e e n t h e c a s e i n t h e P a ci fi c N ort h w e st. P N P h at c h er y o p er at or s ar e al m o st all s ci e nti st s 
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w h o s e pr of e s si o n al pri orit y i s m ai nt ai ni n g t h e str e n gt h of wil d s al m o n r u n s a n d e n h a n ci n g t h o s e 
r o b u st r u n s wit h a d diti o n al pr o d u cti o n o nl y w h er e a p pr o pri at e. T h e c o n stit u e nt s of t h e 
h at c h eri e s ar e c o m m er ci al a n d s p ort s fi s h er m e n, w h o c o m pri s e t h e b o ar d s of dir e ct or s a n d 
w h o s e i nt er e st s ar e p ar a m o u nt t o t h e a q u a c ult ur e c or p or ati o n s a n d h at c h er y o p er at or s. 
H at c h eri e s h a v e c o n si st e ntl y p art n er e d wit h A D F & G t o stri v e f or t h e h e alt hi e st p o s si bl e 
fi s h eri e s st at e wi d e, b a s e d o n t h e b e st a v ail a bl e s ci e nti fi c e vi d e n c e i n cl u di n g i n- s e a s o n d at a 
c oll e cti o n a n d l o n g-r a n g e e v al u ati o n.

T h e c urr e nt pr o p o s al f or a n e m er g e n c y m e eti n g of t h e B o ar d of Fi s h t o j u m p i nt o t h e i s s u e of a 
p er mit i n cr e a s e f or t h e V al d e z Fi s h eri e s D e v el o p m e nt A s s o ci ati o n t hr e at e n s t h e v er y f o u n d ati o n 
of Al a s k a’ s l o n g- st a n di n g a n d s u c c e s sf ul s ci e nti fi c pr o c e s s. T h e a p pli c ati o n r e q u e st e d b y t h e 
K e n ai Ri v er S p ort fi s hi n g A s s o ci ati o n h a s cit e d fl a w e d st u di e s a n d a n al ar mi n gl y o n e- si d e d 
p er s p e cti v e o n a c o m pl e x i s s u e. K R S A h a s r e s ort e d r e p e at e dl y t o dr u m mi n g u p p oliti c al 
pr e s s ur e o n t h e l e gi sl at ur e a n d t h e B o ar d of Fi s h t o pr o m ot e it s a g e n d a. T h er e i s a w ell-
e st a bli s h e d pr o c e s s f or e v al u ati n g B o ar d of Fi s h pr o p o s al s, a n d K R S A’ s p etiti o n h a s g o n e 
t hr o u g h t h at pr o c e s s a n d b e e n r ej e ct e d b y t h e s ci e nti st s at A D F & G. T o o v erri d e A D F & G a n d 
gr a nt a st a y t o K R S A o n t h e V F D A p er mit i n cr e a s e, alr e a d y v ett e d i n a p u bli c pr o c e s s a n d 
s u b s e q u e ntl y a p pr o v e d b y t h e C o m mi s si o n er of A D F & G, w o ul d s et a v er y di st ur bi n g pr e c e d e nt 
b y t h e B o ar d of Fi s h.

T h e B o ar d of Fi s h w a s n e v er i nt e n d e d t o g et i nt o t h e w e e d s of s ci e nti fi c a n al y si s a n d e v al u at e 
c o m p eti n g t e c h ni c al p oi nt s of vi e w. T h e q u e sti o n of o c e a n c arr yi n g c a p a cit y a n d e c o s y st e m 
a n al y si s i s p arti c ul arl y c o m pl e x a n d r e q uir e s s p e ci ali z e d e d u c ati o n a n d e x p erti s e i n n e g oti ati n g 
i m p arti al bi ol o gi c al a n d e c ol o gi c al d at a i n or d er t o m a k e i nf or m e d d e ci si o n s. S u c h a 
b a c k gr o u n d i s n ot a b a si s f or m e m b er s hi p o n t h e B o ar d of Fi s h, w hi c h i s c h ar g e d wit h m a ki n g 
br o a d p oli c y d e ci si o n s. T h at i s a f u n d a m e nt al r e a s o n t h at A D F & G m u st b e r eli e d u p o n i n t h eir 
e v al u ati o n a n d d e ci si o n- m a ki n g pr o c e s s e s. 

It w o ul d b e i m mi n e ntl y irr e s p o n si bl e o n t h e p art of t h e B o ar d of Fi s h t o s u p p ort t hi s e m er g e n c y 
p etiti o n aft er t h e st a n d ar d pr o c e s s w a s f oll o w e d f ull y, a n d aft er A D F & G i n f a ct d e cl ar e d t h at a n 
e m er g e n c y m e eti n g o n t hi s p arti c ul ar i s s u e w a s n ot j u sti fi e d, i n or d er t o m ollif y a h a n df ul of 
p er si st e nt v oi c e s w h o a p p ar e ntl y d o n’t u n d er st a n d t h e s ci e n c e b e hi n d A D F & G’ s c o n cl u si o n s. It 
i s e a s y t o c h err y- pi c k d at a fr o m a s s ort e d st u di e s t o s u p p ort a n y gi v e n p oi nt of vi e w; it i s m u c h 
m or e dif fi c ult t o a s si mil at e all t h e d at a i nt o a c o m pr e h e n si v e u n d er st a n di n g of t h e st at e of t h e 
s ci e n c e o n a n i s s u e. 

It i s p arti c ul arl y e gr e gi o u s t o a s k f or a n e m er g e n c y i n t h e mi d dl e of t h e fi s hi n g s e a s o n, w h e n 
m a n y of t h e p e o pl e m o st i m p a ct e d b y t h e m e eti n g ar e o ut o n t h e w at er s pl yi n g t h eir tr a d e 
d uri n g t h e s h ort a n d i nt e n s e s u m m er s e a s o n. T h er e i s a g o o d r e a s o n t h at t h e B o ar d of Fi s h 
d o e s n’t h ol d it s r e g ul ar p u bli c m e eti n g s d uri n g t h e s u m m er m o nt h s. T h er e i s pl e nt y of ti m e t o 
a d dr e s s t h e br o a d er l o n g-t er m i s s u e s d uri n g t h e n or m al B o ar d of Fi s h pr o c e s s, wit h o ut b o wi n g 
t o t h o s e w h o w o ul d li k e t o p oliti ci z e Al a s k a’ s fi s h eri e s m a n a g e m e nt. T h er e i s n o e m er g e n c y 
n o w, a n d I e n c o ur a g e t h e B o ar d of Fi s h t o r ej e ct t hi s e m er g e n c y p etiti o n a n d all o w ti m e f or 
g at h eri n g t h e br o a d s p e ctr u m of s ci e nti fi c d at a b ef or e a cti n g pr e ci pit o u sl y o n a n i s s u e of s u c h 
h u g e c o n s e q u e n c e.

Si n c er el y,

B art W at s o n
Pr e si d e nt

A KI l ett er r e B o ar d of Fis h e m er g e n c y m e eti n g p etiti o n, 2 0 1 8- 7- 9; p ! .2
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F r o m: H A T C H

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: H at c h er y e m er g e n c y p etiti o n

D a t e: M o n d a y, J ul y 9, 2 0 1 8 8: 0 9: 1 1 P M

M y n a m e is Ar n e A. H at c h a n d I a m a Pri n c e Willi a m S o u n d c o m m er ci al fis h er m a n.
I a m writi n g t o c o m m e nt o n t h e r e q u est f or a n e m er g e n c y p etiti o n c o n c er ni n g s al m o n h at c h er y pr o d u cti o n, c urr e ntl y
b ef or e t h e B o ar d of Fis h eri es. I a m c urr e ntl y o ut fis hi n g a n d c a n n ot att e n d.

S al m o n H at c h er y pr o d u cti o n is a si g nifi c a nt c o ntri b ut or t o m y c at c h a n d h as b e e n a st a bili zi n g f or c e f or t h e fl e et
es p e ci all y i n l e a n y e ars. W hil e t h er e h a v e b e e n u n us u al m ari n e c o n diti o ns i n t h e G ulf of Al as k a, t h er e is s c ar c e
s ci e ntifi c e vi d e n c e t o s u p p ort t h e p etiti o n ers cl ai ms of e m er g e n c y.

Pl e as e t a k e n o a cti o n o n t his e m er g e n c y r e q u est a n d t a k e u p t his s u bj e ct as pl a n n e d i n O ct o b er.

T h a n ks f or y o ur ti m e,

Ar m A. H at c h

S e nt fr o m m y i P h o n e
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VIA EMAIL: dfg.bof.comments@alaska .gov 

Chairman John Jensen 
Alaska Board of Fisheries 
P.0. Box 115526 
Juneau, AK 99811-5526 

Re: Public Comments of Ashburn & Mason, P.C., Counsel for Prince 
William Sound Aquaculture Corporation In Opposition To May 16, 
2018 KRSA et al. Emergency Petition Regarding VDFA Hathcery 
Production (Comment Due Date July 9, 2018). 

Dear Chairman Jensen and Members of the Board ofFisheries, 

Ashburn & Mason, P.C., counsel to Prince William Sound Aquaculture 

Corporation ("PWSAC"), submits the following opposition and public comments to the 

above-referenced petition: 

INTRODUCTION 

Petitioners ask the Board to declare an emergency and reduce the current 

pennitted salmon production at Valdez Fisheries Development Association's ("VFDA") 

Salmon Gulch Hatchery. The Department of Fish and Game (the "Department") granted 

VFDA's production permit in 2014, which provided for gradual production increases on 

a yearly basis. In year three of the permit, Petitioners now ask the Board to declare an 

1227 WHT 'TH AVfNUI, SulTf 200, ANCMOAAGE, AK '9.50 l • TU 907,276,-4.33 l • fAX ,o7.277,'2J.5 
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"emergency" and essentially veto this permit without engaging in the notice and 

comment rulemaking required by statute. The Petition establishes no "emergency," nor 

does the Board of Fisheries ("Board") have the statutory authority to veto the 

Department's prior permit decision regarding salmon production. 

A permit granted four years ago does not qualify as an "emergency" under any 

definition of the word, let alone the strict definition governing emergency petitions under 

Alaska law. By statute, true regulatory emergencies are held to a minimum and rarely 

found. 1 The reason for this strict standard is that enacting regulations outside of the 

notice and comment rulemaking procedures mandated by the Administrative Procedure 

Act is strongly disfavored. Here, establishing an emergency requires "unforeseen" and 

"unexpected" threats against fish and game resources.2 VFDA's long-standing permit is 

neither unforeseen nor unexpected. The fact that Petitioners chose not to engage in the 

public process leading to the permit grant does not make the permit "unforeseen." 

Even if there were an emergency, the Board lacks statutory authority to grant the 

relief requested by Petitioners. As set forth in detail below, the legislature invested the 

Department with the legal duty to oversee all aspects of hatchery creation, operation, and 

1 AS 44.62.270. 
2 S AAC 96.62S(t). 

{03029-003-00493312; l} 
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production,3 including but not limited to how many fish hatchery operators are allowed to 

incubate and release each year. By statute, the Department, not the Board, regulates 

hatchery activities that directly impact production levels, such as the harvest of eggs from 

hatchery broodstock.4 The Board, on the other hand, is tasked with regulating and 

allocating the harvest of both hatchery and wild salmon among all user groups that the 

hatcheries were established to serve, including commercial, personal use, sport, 

subsistence, and hatchery cost recovery.' The Department and the Board have respected 

and abided by this division of labor and authority for over 30 years. To our knowledge, 

the Board has never before attempted to second guess a decision by the Department to 

authorize a specific level of egg take in a hatchery permit. 

The Petition seeks to disrupt this well-established division of authority by 

interjecting the Board into the realm ofproduction management. Specifically, the Petition 

asks the Board to micro-manage egg take levels from hatchery broodstock, which is 

squarely within the Department's sphere of authority and expertise, and outside the 

Board's jurisdiction over allocation of harvest levels. The Petition's only ground for this 

change in the status quo is a narrow statutory subsection, AS 16.10.440(b), addressing 

3 AS 16.10.400-.470; 5 ACC 40.005-.990. 
4 AS 16.10.445; 5 AAC 40.300; 5 AAC 40.340; 5ACC 40.840. 

s E.g., AS 16.05.251. 

{03029-003-00493312;1} 
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the Board's authority to amend hatchery permits regarding the "source and number of 

salmon eggs." This provision cannot bear the weight Petitioners place on it. 

When this statute was enacted in 1979, the legislative's reference to ''the source 

and number of salmon eggs" almost certainly referred to the collection of wild salmon 

eggs, before the hatcheries' cost recovery operations had been fully established. Back in 

1979, collection of salmon eggs from wild stocks involved the harvest of wild salmon 

still swimming out in the ocean. In those early days, egg take had a potential to affect the 

Board's allocative decisions. By contrast, hatchery egg take today is conducted entirely 

from returning hatchery broodstock, captured in terminal harvest areas, not out in the 

Sound, with little or no allocative implications. 

Even if the statute could be construed to apply to eggs recovered from returning 

hatchery broodstock, it is an insufficient legal basis for disrupting the Department's 

comprehensive regulatory regime, which includes hatchery production planning and 

detailed permitting requirements. Again, the Board has jurisdiction over harvest levels, 

and the Department has jurisdiction over all aspects of hatchery production, including 

egg take levels. 6 

6 E.g., AS 16.10.445, granting the Department exclusive authority over ''the source and number 
ofsalmon eggs taken" by hatchery operators. 

{03029-003-00493312;1} 
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The Petition is also premature. The potential effects of hatchery fish straying into 

wild salmon streams, which is the stated impetus for the Petition, have been closely 

watched by the Department's biologists over the years. These effects are now the subject 

of an ongoing, in-depth scientific study. Until the study results are known, it is premature 

to consider curtailment of hatchery production that has already been permitted by the 

Department. Further, the Board has already stated its intent to address hatchery issues 

during its regular fall meeting cycle. These important issues can be addressed at that time 

where there is full opportunity for public participation and comment. 

ABOUT ASHBURN & MASON AND PWSAC 

Ashburn and Mason is submitting these comments, which focus on the relevant 

statutes, regulations, and established administrative practice, as a supplement to the 

comments submitted directly by the Prince William Sound Aquaculture Corporation 

("PWSAC"). Ashburn & Mason has represented PWSAC since its creation in 1974. Our 

firm worked closely with PWSAC's visionary founders in the legislative process that 

resulted in the creation of the private nonprofit hatcheries ("PNPs") regional aquaculture 

associations, now codified at AS 16.10.375, et. seq. 

PWSAC's founders were commercial fishers and community leaders who were 

responding to repeated wild salmon run failures, and the resulting economic distress 

{03029--003-00493312;1} 
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throughout the Prince William Sound region in the early 1970s. Working together, the 

fishermen, local community representatives, the Department, and key legislators 

developed an innovative legal framework for the creation and operation of the state's 

PNPs and regional aquaculture associations. 

Over the past 40-plus years, the statewide hatchery system has been a resounding 

success, and is an integral part of Alaska's world class sustainable fisheries. Alaska's 

hatcheries have generated tens of millions of dollars of economic benefit every year 

spread across all user groups, supplementing, but not displacing, the sustained yield of 

Alaska's wild salmon stocks. In fact, all ofPWSACs hatcheries were started with salmon 

eggs collected originally from local wild stocks. The genetics of all Prince William 

Sound hatchery fish are therefore traceable back to local streams. 

DISCUSSION 

I. NO EMERGENCY EXISTS TO JUSTIFY THE PETITION TO RESTRICT 
VFDA'S PERMITTED EGG TAKE 

By statute, true regulatory emergencies, which allow the Board to issue regulation 

without public notice and comment, are held to a minimum and rarely found.7 This is 

because public notice and comment are essential to the fairness and transparency of 

7 AS 44.62.270. 

{03029-003-00493312;1) 
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regulatory rulemaking in Alaska. The explicit state policy against the adoption of 

emergency regulations is so fundamental to the function of regulatory rule-making that it 

is codified in the Administrative Procedure Act.8 The Commissioner's decision to deny 

the emergency Petition reflects this well-established policy and decades of Alaska law 

and regulation, and must be respected. 

The Petition does not present an emergency. Rather, it challenges a permit granted 

several years ago. The narrow exception for adoption of emergency regulations is limited 

9
to "unforeseen" and "unexpected" threats against fish and game resources. These threats 

must be so imminent that regulatory intervention cannot wait for the usual notice and 

comment process under the Administrative Procedure Act. 1° For example, the Board 

adopted an emergency regulation to reorganize the Chignik fishery in 2005 when the 

Supreme Court issued a decision invalidating the previous fishery rules just six weeks 

11before the season was slated to open. The Superior Court agreed that the timing of the 

Supreme Court's decision created a legitimate emergency because no one could 

8 Id. 
9 5 AAC 96.625(t). 
10 5 AAC 96.625(t). 
11 As referenced infra. at 3-4, the Commissioner currently has standing authority to review 

petitions for emergency regulation. See, 2015-277-FB. Prior to the adoption of this policy in 

2015, the Board retained the authority to review petitions for emergency regulation. 

{03029-003-00493312;1} 
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reasonably rely on when the Supreme Court would issue its decision, or what that 

decision would be. In addition to the "unexpected" and "unforeseen" nature of the 

Supreme Court's decision, the timing also created a sense of imminence. With less than 

six weeks before the fishing season opened, the Board "had to act quickly...because it 

had to have something in place for the June opening."12 

Here, the Petition fails to demonstrate how VFDA's long-standing permit, or the 

cu1Tent conditions in the Sound, present an unexpected or unforeseen situation 

threatening the salmon fisheries. No acute biological or environmental event has 

impacted the Sound or Cook Inlet in recent months, creating an unpredictable threat. 

Rather, the purported justification for an emergency petition is an alleged trend, observed 

over the last several years. There is no reason why the proposed Board action could not 

have been presented a year ago or, more to the point, why it could not wait until the next 

regularly scheduled Board meeting, which will provide a fuller and fairer opportunity for 

interested parties and members of the public to comment and participate in the process. 

In short, the Commissioner properly exercised his authority under AS 16.05.270 

and 2015-277-FB to detennine that the Petition failed to pres~t an emergency under the 

12 See, State ofAlaska, Alaska Bd ofFisheries v. Grunert, 139 P.3d 1226, 1241 (Alaska2006). 

{03029-003-004933 I2; IJ 
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Administrative Procedure Act. For the reasons explained in the Commissioner's June 14, 

2018 letter to Petitioners, emergency action is unwarranted under these circumstances. 

II. THE BOARD DOES NOT HAVE VETO AUTHORITY OVER HATCHERY 
PRODUCTION PERMITS 

A. The Commissioner Has Primary Authority Over Hatchery Permitting 
and All Hatchery Operations 

1. History and Purpose of the Hatchery Program 

The desire of Alaskans to manage their abundant salmon fisheries was a driving 

force behind Alaska Statehood.13 The importance of protecting and developing natural 

resources such as salmon is embedded in the Alaska Constitution, which directs the 

legislature to "provid~ for the utilization, development, and conservation of all natural 

13 See, e.g., Pullen v. Ulmer, 923 P.2d 54, 57 n. 5 (Alaska 1996); Alaska Legislative Affairs 
Agency, Alaska's Constitution: A Citizen's Guide (4th ed. 2002) at 

http://w3.legis.state.ak:.us/docs/pdf/citizens guide.pdf (Many Alaskans concluded "that the 
notion of the federal government's superior vigilance as a trustee of the public interest was really 

a cloak for the institutional interests of bureaucrats and the economic interests of nonresident 
corporations exploiting those resources (principally Seattle and San Francisco salmon canning 

companies).0 
); HOUSE COMM. ON INTERIOR AND INSULAR AFFAIRS, Act Providing for the 

Admission of the State of Alaska into the Union of 1957, H.R REP. No 85-624 (1958) (The 
Statehood Act ''will enable Alaska to achieve full equality with existing States, not only in a 

technical juridical sense, but in practical economic tenns as well. It does this by making the new 

State master in fact of most of the natural resources within its boundaries ... .''); Univ. ofAlaska 

Anchorage, Institute for Social and Economic Research, Salmon Fish Traps in Alaska (1999), at 

14, at http://www.iser.uaa.alaska.edu/publications/fishrep/:fishh·ap.pdf (" Alaska political 

entrepreneurs used the [fish] trap issue to rally the citizens of the territory around the quest for 
statehood.''). 

{03029-003.00493312;1} 
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resources belonging to the State, including land and waters." It also requires the 

legislature to make decisions that "provide for the maximum benefit of its people."14 The 

Alaska Constitution proclaims that "fish, wildlife, and waters are reserved to the people 

for common use," 15 and dictates that "Fish, forests, wildlife, grasslands, and all other 

replenishable resources belonging to the State shall be utilized, developed, and 

maintained on the sustained yield principle, subject to preferences among beneficial 

uses."16 Further, the Constitution expressly references the goal of "promot[ing] the 

efficient development of aquaculture in the State," and protecting Alaska's economy 

from outside interests: 17 

No exclusive right or special privilege of fishery shall be created or 
authorized in the natural waters of the State. This section does not restrict 
the power of the State to limit entry into any fishery for purposes of 
resource conservation, to prevent economic distress among fishermen and 
those dependent upon them for a livelihood and to promote the efflcient 
development ofaquaculture In the State. 

By the early 1970s, salmon runs were in steep decline throughout Alaska. In 

Prince William Sound, seining did not open at all in 1972 and 1974 due to dangerously 

14 ALASKA CONST. art. VIII,§ 2. 
15 ALASKA CONST. art. VIII,§ 3. 
16 ALASKA CONST. art. VIII, § 4. 
17 ALASKA CONST. art. VIII, § 15. The Constitution has since been amended to provide for the 
limited entry permit system now in place, See infra n. 7, but the reference to promoting the 

"efficient development ofaquaculture" remains unchanged. 

{03029-003-004933l2;1) 
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low wild stock returns. In response, the State of Alaska resolved to restore the salmon 

fisheries. A constitutional amendment provided the basis for limited entry legislation for 

commercial fisheries, 18 and the state hatchery program was initiated through the creation 

of the Fisheries Rehabilitation & Enhancement Division (FRED). 19 

Under AS 16.05.020, the Commissioner must "manage, protect, maintain, improve, 

and extend the fish, game ... of the state in the interest of the economy and general well

being of the State." The Department is further required to: "develop and continually 

maintain a comprehensive, coordinated state plan for the orderly present and long-range 

rehabilitation, enhancement, and development of all aspects of the state's fisheries for the 

perpetual use, benefit, and enjoyment of all citizens" and "through rehabilitation, 

enhancement, and development programs do all things necessary to ensure perpetual and 

18 AS 16.43.400 et seq. Alaska's limited entry fishery essentially provides that only permit 
holders may engage in commercial fishing. The granting of these permits, and the management 
of the commercial fisheries, are tightly regulated by numerous state agencies including the State 
Commercial Fisheries Entry Commission (CFEC), the Alaska Department of Fish & Game 
(ADF&G), and the Board of Fisheries (BOF). See generally Johns v. CFEC, 158 P.2d 1256, 
1263 (Alaska 1988) ("The Limited Entry Act has two purposes: enabling fishennen to receive 
adequate remuneration and conserving the fishery.''). 
19 AS 16.05.092. As explained more fully below, FRED no longer exists as a distinct division 
within the Department. However, the operation of most or all of the original hatcheries owned 
and operated by FRED has been transferred to the regional aquaculture associations, under long
tenn professional services agreements. PWSAC, for example, currently operates the Cannery 
Creek, Main Bay, and Gulkana Hatcheries, all of which were constructed and initially operated 
as FRED hatcheries in the early l 970s. 

{03029-003-004933 ll; I} 
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increasing production and use of the food resources of state waters and continental shelf 

areas."20 Similarly, the Department is required generally to "manage, protect, maintain, 

improve, and extend the fish, game and aquatic plant resources of the state in the interest 

of the economy and the general well-being of the state."21 The Department is also 

generally charged to do everything possible to assist with hatchery operations.22 

In addition, the legislature created the Fisheries Enhancement Revolving Loan 

Fund to promote the enhancement ofAlaska's fisheries by, among other things, providing 

long-term, low-interest loans for hatchery planning, construction, and operation.23 

PWSAC has received significant support from this program over the years, particularly 

for capital investments. 

In 1974, the FRED state-owned and managed hatchery program was expanded to 

include private ownership of salmon hatcheries with the passage of the Private Non-Profit 

(PNP) Hatchery Act.24 The Act stated that its purpose was to "authorize the private 

ownership of salmon hatcheries by qualified non-profit corporations for the purposes of 

20 AS 16.05.092(3) (emphasis added). 
2t AS 16.05.020(2) (emphasis added). 
22 AS 16.10.443. 
23 AS 16.10.500-.560; see generally Alaska Division of Investments, "Fisheries Enhancement 

Revolving Loan Fund Program Overview," April 2007 at http:// 

www.commerce.state.ak.us/investments/pd fffEo er07. pd f. 
24 These provisions are now codified at AS 16.10.375 et seq. 

{03029-003-00493312; I) 
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contributing, by artificial means, to the rehabilitation of the State's depleted and 

depressed salmon fishery." Further, as noted above, a separate fisheries enhancement 

loan program was created in 1976 to provide state financing for nonprofit hatcheries.25 

Over time, the State has transferred operation of some of the FRED hatcheries to 

other entities, including the nonprofit hatcheries operated by the regional aquaculture 

associations, concluding that it would be more cost-effective for these hatcheries to be 

operated by the regional associations. The legislature specifically authorized the sub

contracting of state hatcheries in 1988,26 acknowledging that after 17 years of the State 

planning, building and operating hatcheries, Alaska sought an even more efficient way of 

ensuring a healthy, robust, and sustainable salmon fishery.27 

25 AS 16.10.500 et seq.; see also State Commercial Fisheries Entry Comm 'n v. Carlson, 65 P.3d 

851 (Alaska 2003) ("The state operates a revolving loan fund to support investments in 

developing and operating fish hatcheries and other fish enhancement projects.''). 
26 AS 16.10.480. 
27 Alaska's partnership with the nonprofit hatcheries is unique. Almost all states operate 

hatcheries of some kind (salmo~ trout, walleye, catfish, etc.), but no state operates a hatchery 

program like Alaska's, and no state works with private nonprofit entities to assist the state 

government in its hatchery programs. By way of example, California has 21 state hatcheries 
Oregon has 33 state hatcheries(http://www.dfg.ca.gov/fish/Hatcheries/ latList.asp), 

(http://www.dfw.state.or.us/fish/hatchery/), and Washington has 91 state hatcheries 

(http://wdfw.wa.gov/hat/facility.htm), and all ofthese hatcheries are operated by the government. 

{03029-003-00493312;1) 
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Alaska law provides that the hatcheries may only be non-profit.28 By design, the 

hatcheries are allowed to recover operating and capital expenses, as well as costs for 

research and development and expansion of the production system, including wild stock 

rehabilitation work.29 The system is designed to provide benefits to the common property 

resource users. The nonprofit regional aquaculture associations have no stock-holders, 

owners, or members. Today, five regional aquaculture associations, from Southeast 

Alaska to Kodiak, including PWSAC, produce hatchery salmon for common property 

fisheries. 

Thus, the Alaska Constitution, combined with numerous statutes, including those 

creating the Department of Fish and Game,30 the Limited Entry Act,31 the Private Non

Profit Hatcheries Act,32 and the Fisheries Enhancement Revolving Loan Fund,33 together 

28 AS 16.10.380. 
29 AS 16.10.455. 
30 AS 16.05.010, et.seq.; see also 5 AAC 40.100-.990. 
31 AS 16.43.400 et seq. Alaska's limited entry fishery essentially provides that only pennit 
holders may engage in commercial fishing. The granting of these pennits, and the management 
of the commercial fisheries, are tightly regulated by numerous state agencies including the State 
Commercial Fisheries Entry Commission, the Alaska Department of Fish & Game (ADF&G), 
and the Board of Fisheries (BOP). See generally Johns v. CFEC, 758 P .2d 1256, 1263 (Alaska 
1988) (''The Limited Entry Act has two purposes: enabling fishermen to receive adequate 
remuneration and conserving the fishery."). 
32 AS 16.10.375-480. 
33 AS 16.10.500-.560. 

{03029-003-00493312; l} 
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demonstrate a strong and long-standing state policy in Alaska of promoting hatchery 

development for the purpose of enhancing and ensuring the long-term vitality ofAlaska's 

fisheries. 

2. The Department Strictly Regulates AlJ Aspects of Hatchery 
Creation, Operation, and Production 

The Alaska Department of Fish and Game has been charged by the Alaska 

legislature with final authority over how many fish hatchery operations are allowed to 

incubate and release each year,34 and to regulate all other details of hatchery operation.35 

Pursuant to AS 16.10.375, the Commissioner must designate regions of the state 

for salmon production and develop a comprehensive salmon plan for each region through 

teams consisting of Department personnel and nonprofit regional associations of user 

groups. The Commissioner also has the task of classifying an anadromous fish stream as 

suitable for enhancement purposes before issuing a permit for a hatchery on that stream. 

As 16.10.400(t). 

Of particular relevance to the issue presently before the Board, AS 16.10.400(g) 

requires a determination by the Commissioner that a hatchery would result in substantial 

public benefits and would not jeopardize natural stocks. The statutes also require the 

34 AS 16.10.445; 5 AAC 40.300; 5 AAC 40.340; 5 AAC 40.840. 
35 AS 16.10.400-.470; 5 AAC 40.005-.990. 

(03029-003-00493312;1} 
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Department to conduct public hearings near the proposed hatcheries, and to consider 

comments offered by the public at the hearings before issuance of a pennit. 36 

All state hatcheries are operated pursuant to a permit issued by the Department. 37 

Standard permit conditions include: (1) provisions that eggs used for broodstock come 

from a source approved by the Department;38 (2) no placement of salmon eggs or 

resulting fry into waters of the state except as designated in the permit; (3) restrictions on 

the sale of eggs or resulting fry; ( 4) no release of salmon before department inspection 

and approval; (5) destruction of diseased salmon; (6) departmental control over where 

salmon are harvested by hatchery operators; and (7) hatchery location to prevent 

commingling with wild stocks. 39 

Further, there is an intricate system of basic and annual hatchery plans that are 

reviewed annually by the Department and provide for performance reviews, and in 

36 AS 16.10.410. 
37 AS 16.10.400; 16.40.100-.199; 5 AAC 40.110-.240. 

AS 16.10.445. This requirement is related to regulations regarding fish transport 
permitting. See 5 AAC 41.001-.100. These regulations provide that no person may transport, 
possess, export from the state, or release not the waters of the state any live fish unless that 
person holds a fish transport permit issued by the Commissioner. 
39 See generally McGee, Salmon Hatcheries in Alaska - Plans, Permits, and Policies Designed 
to Provide Protection for Wild Stocks, Published for 2004 American Fisheries Society 
Symposium, at 327. 

{03029-003-00493312;1} 

38 



PC012
17 of 25

ASHBURN &MASONr.c. 

Ashburn & Mason, PubJic Comments in Opposition to KSRA et al. Emergency Petition 
Page 17 
July 9, 2018 

appropriate cases, permit alterations.40 The basic management plans include a complete 

description of the facility, including the special harvest area, broodstock development 

schedules, and description ofbroodstock and hatchery stock management.41 

Year-to-year hatchery production is regulated through the annual management 

plans (AMPs) approved and adopted by the Department. For example, each year, 

PWSAC and the other PNPs across the state work with the Department, which ultimately 

formulates an AMP for each hatchery. That plan, among other things, determines the 

number of eggs the hatchery will collect, how the eggs will be collected, the number of 

fish it will incubate, and how many fish will be released from the hatchery. 42 Toe AMP 

also addresses how PNPs will conduct their cost recovery harvest at each hatchery and 

addresses other specifics ofhatchery operation.43 

3. The Board 's Proper Role is to Allocate Harvest, Not to Override the 
Department's Pennitting and Production Decisions 

40 5 AAC 40.800-990. As noted above, there is also an extensive Regional Comprehensive 
Planning Program established under AS 16.10.375 and 5 AAC 40.300-.370, with full public 
participation. This process creates Regional Planning Teams who are c];iarged to "prepare a 
regional comprehensive salmon plan ... to rehabilitate natural stocks and supplement natural 
production ...." 5 AAC 40.340. 
41 See generally McGee, at 329. 
42 5 AAC 40.840. 
43 McGee, at 329. 
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The Board of Fisheries is established by AS 16.05.221, "for purposes of the 

conservation and development of the fishery resources of the state.',44 In general tenns, 

the Board's duties complement those performed by the Department. While it has broad 

statutory authority, the Board has historically focused on allocation of fisheries resources 

between and among the various user groups and gear types. For example, under AS 

16.05.25l(a) the Board has the power to set time, area, and methods and means 

limitations on the taking of fish. Under AS 16.05.251(a)(3), the Board also establishes 

quotas, bag limits, and harvest levels. To the best of our knowledge, however, the Board 

has always deferred to the Department's expertise and experience with respect to the 

detailed management of hatchery permitting and production levels. 

B. The Board Cannot Override Annual Hatchery Production Permits 
Issued by the Department 

Petitioners contend that AS 16.10.440(b) grants the Board the authority to upend 

the Department's carefully constructed regulatory framework governing hatchery 

44 AS 16.05.221. 

(03029-003--00493312;1) 
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production.45 This interpretation of the statute reads it out of context and is inconsistent 

with its historical origins. Under Alaska law, this statutory provision must be construed 

in light of the overall statutory scheme governing Alaska's salmon hatcheries,46 its 

legislative history and intent,47 and over 40 years of consistent administrative 

interpretation and practice, during which the Board (to our knowledge) has never 

45 AS 16.10.440 provides: (a) Fish released into the natural waters of the state by a hatchery 
operated under AS 16.10.400 - 16.10.470 are available to the people for common use and are 
subject to regulation under applicable law in the same way as fish occurring in their natural state 
until they return to the specific location designated by the department for harvest by the hatchery 
operator. (b) The Board of Fisheries may, after the issuance of a permit by the commissioner, 
amend by regulation adopted in accordance with AS 44.62 (Administrative Procedure Act), the 
terms of the permit relating to the source and nwnber of salmon eggs, the harvest of fish by 
hatchery operators, and the specific locations designated by the department for harvest. The 
Board of Fisheries may not adopt any regulations or take any action regarding the issuance or 
denial ofany permits required in AS 16.10.400- 16.10.470. 
46 See, e.g. Monzulla v. Voorhees Concrete Cutting, 254 P.3d 341, 345 (Alaska 2011), citing In 
re Hutchinson's Estate, 511 P.2d 1074, 1075 (Alaska 1978), where the Supreme Court 
articulated the doctrine of in pari materia: the uestablished principle of statutory construction 
that all sections of an act are to be construed together so that all have meaning and no section 
conflicts with another." 
41 See, e.g. Native Village ofElim v. State 990 P.2d 1, 5 (Alaska 1999), KDchutin v. State, 739 
P.2d 170, 171 (Alaska 1987) citing Hammond v. Hojjbeck, 627 P .2d 1052, 1056 & n. 7 (Alaska 
1981). 
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attempted to use this statute as the basis for usurping the Department's traditional control 

over hatchery production.48 

At the time Section 440(b) was enacted in 1979, the hatchery system was in its 

infancy. Most hatchery egg take was from wild stocks, not returning hatchery fish, which 

is how egg take is conducted today. The thinking at the time was that salmon eggs 

harvested from wild stocks were still a "public resource" while the fish were swimming 

out in the ocean, and the harvest of wild fish for egg take had allocation implications that 

could potentially fall within the Board's purview. In contrast, today's egg take procedures 

are conducted almost exclusively from returning hatchery broodstock that are captured in 

the special harvest areas directly in front of the hatcheries. At that point, the hatchery 

salmon cease to be a public resource and their capture and the collection of their eggs 

have very limited allocative implications. Further, as the Commissioner noted in his 

January 14, 2018 Memorandum to the Board on the subject of the current Petition, "the 

48 See e.g. Marathon Oil Co. v. State, Dep't ofNat. Res., 254 P.3d 1078, 1082 (Alaska 2011), 
Premera Blue Cross v. State, Dep't ofCommerce, Cmty. & Econ. Dev., Div. ofIns., 171 P.3d 
1110, 1119 (Alaska 2007), and Bullock v. State, Dep't ofCmty. & Reg'/ Affairs, 19 P.3d 1209, 
1219 (Alaska 2001), where the Alaska Supreme Court held that agency decisions based on 
"longstanding, consistent and widely known" interpretations ofagency expertise should be given 
"great weight." 
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Board's authority over the possession, transport and release of live fish had not been 

delegated to the department when AS 16.10.440(b) was amended."49 

Moreover, the legislative history of Section 440(b) indicates that it was never 

intended to be used by the Board as back door means of overriding the Department's 

permitting authority or limiting hatchery production. The Resources Committee's letter 

of intent on HB 359, which included the language in question, states as follows: 

There are three other major changes made by the bill: 

(1) Section 2 of the bill amends AS 16.10.440(a)(b). The amendment 
clarifies the role of the Board of Fisheries. The role of the Board of 
Fisheries as envisioned by the original legislation was to regulate the 
harvest of salmon returning to the waters of the state. That role 
extends to regulating those fish which are returning as a result of 
releases from natural systems and also from hatchery releases. There 
are provisions in other specific locations for the harvest of salmon by 
the hatchery operator for sale, and use of the money from that sale, 
for the specific purposes as stated in AS 16.10.450. The added 
language clarifies that the Board of Fisheries may adopt regulations 
relating to the harvest of the fish by hatchery operators at the 
specifically designated locations. The Board of Fisheries in the past 
year or two has enacted regulations relating to those harvests for 
several of the private nonprofit hatcheries in the state.'0 

49 Memorandum from Sam Cotton, Commissioner, to John Jensen, Chair, dated January 14, 

2018, Re: Emergency Petition to the Alaska Board of Fisheries requesting the Board to reverse a 

department decision to allow a 20 million increase in the number of pink salmon eggs to be 

harvested by VFDA in 2018. 

,o House Journal, March 15, 1979, pp. 601-602 (emphasis added). 
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The exclusive reference to regulation of harvest, and the absence of any mention of 

production controls, colToborates the conclusion that the legislature never intended to 

authorize the Board to limit hatchery production. 

The Board's traditional function has always been to allocate harvests among 

competing user groups, not to regulate production of fish. This legislative history, with 

its emphasis on "harvest," is also consistent with PWSAC's long-held belief (apparently 

shared by the Department) that Section 440(b) was intended to cover egg take from wild 

salmon streams, not to apply to egg take from returning hatchery fish. 

Further corroboration of this conclusion is found in AS 16.10.445(a), which 

unambiguously requires the Department, not the Board, to "approve the source and 

number of salmon eggs taken under AS 16.10.400-16.10.470." Additional evidence that 

the Department, not the Board, is responsible for regulating hatchery egg take can be 

found in 5 AAC 41.001, et. seq. For example, SACC 41.005 prohibits the release of 

hatchery fish without a permit issued by the Commissioner. Regulation of egg take and 

release of the resulting salmon fry are obviously two sides of the same coin. The 

regulatory scheme clearly and consistently assigns exclusive responsibility for regulating 

those two closely related hatchery activities to the Commissioner. 

(03029-003-00493312; l) 
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Given the legislative history, the 30-plus year pattern of administrative 

interpretation, the anomalous language in Section 440(b) regarding regulations to 

"amend...the terms of a pennit," and the mandate of Section 445(b), it is quite clear that 

the Board has little or no role in regulating hatchery production, including but not limited 

to egg take permit restrictions. 

Moreover, regulation of hatchery production by the Board would overlap and 

almost certainly conflict with the comprehensive and detailed hatchery regulations that 

are currently in place and operating effectively. As noted above, the Department has a 

rigorous pennitting process for new hatcheries, 5 AAC 40.100-.240. There is an 

extensive Regional Comprehensive Planning program established wider AS 16.10.375 

and 5 AAC 40.300-.370, with full public participation. By regulation, the responsibility 

of the Regional Planning Teams is to "prepare a regional comprehensive salmon plan ... 

to rehabilitate natural stocks and supplement natural production ..." 5 AAC 40.340 

(emphasis added). As mentioned earlier, there is also an intricate system of basic and 

annual hatchery plans that are reviewed annually by the Department, performance 

reviews, and, in appropriate cases, pennit alterations. 5 AAC 40.800-.900. Production 

levels are carefully monitored by the Department under these regulations and adjusted if 

necessary for economic or biological reasons. The Department's statutory authority for 

{03029-003--00493312;1} 
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this intense level of hatchery regulation is quite clear, and there seems to be little room 

for the Board to insert itself into a very public process that has been working well for 

many years. 

CONCLUSION 

Back in the early l 970s, Prince William Sound experienced recurring wild salmon 

run failures, which caused serious financial distress throughout the region. In response, 

the framers of the Constitution and the Alaska Legislature took active and far-sighted 

steps to first establish a state run hatchery system and, shortly thereafter, the private non

profit and regional hatchery regime that has consistently stabilized the runs and enhanced 

salmon harvests throughout the state since 1976. Overall, Alaska's hatcheries have been a 

remarkable success and have helped the state's salmon resources to thrive and expand 

over the past 40 years, creating millions of dollars of positive economic impact, without 

any demonstrable harm to wild salmon stocks. 

From the very beginning, every aspect ofAlaska's hatcheries' creation, operation, 

and production have been closely supervised and regulated by · the Department, with 

harvest area and allocation decisions made by the Board. This division of responsibility 

has served Alaska well for many years and there is no good reason to abandon it now. 

For these reasons, the Board should deny the Petition. 
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T o: Al a s k a B o ar d of Fis h eri es  
 
R E: C o m m e nts o n K R S A et al. H at c h er y E m er g e n c y P etiti o n  
 
D e ar C h air m a n J e ns e n a n d B o ar d of Fi s h eri es M e m b ers:  
 
M y wif e P att y a n d I h a v e li v e d i n S e w ar d y e ar ar o u n d f or al m ost 4 0 y e ars.  O ur 
t hr e e ki ds w er e b or n, r ais e d, a n d att e n d e d l o c al S e w ar d s c h o ols t hr o u g h 
gr a d u ati o n. W e l o v e t his pl a c e a n d it is b y m a ki n g a li vi n g c o m m er ci al fis hi n g t h at 
w e h a v e m a n a g e d t o st a y a n d r ais e o ur f a mil y h er e.  M y first y e ar as a s ei n e 
d e c k h a n d i n P W S w as i n 1 9 8 5 o n Ar n e H at c h’s b o at, t h e P h o e ni x. I n t h e y e ars 
si n c e, w e as a f a mil y h a v e gill n ett e d fr o m o ur o w n b o at  i n P W S a n d on t h e C o p p er 
Ri v er f or 1 4 y e ars a n d  s et n ett e d i n M ai n B a y, P W S f or 1 5 y e ars .  B ot h o ur s o ns, 
G u s a n d B o b b y, h a v e  o w n e d a n d o p er at e d  P W S s ei n e o p er ati o ns  f or t h e l ast t e n 
y e ar s .  A n n, o ur d a u g ht er, w or ks as fl e et m a n a g er f or C a mt u’s Al as k a Wil d 
S e af o o ds, a 1 0 0 % l o c al C or d o v a pr o c ess or.  M a n y ot h ers i n o ur t o w n of S e w ar d , 
a n d al m ost all of C or d o v a,  m a k e a li vi n g fr o m t h e P W S  fi s h eri es b et w e e n 
t e n d eri n g, gill n etti n g, s ei ni n g, a n d pr o c essi n g. I n S e w ar d, g ui d e d c h art er fi s hi n g is 
al s o a m aj or e c o n o mi c dri v er f or o ur t o w n s u p p orti n g m a n y f a mili es.   A m aj or 
c o m p o n e nt of t h e s al m o n c h art er c at c h  w hi c h s u p p ort s  o ur l o c al c h art er fl e et 
st e ms  fr o m h at c h er y r el e as es w hi c h h a v e a d e c a d e s -l o n g hist or y i n R es urr e cti o n 
B a y.  A s m aj or l o c al st a k e h ol d ers, w e t a k e t h e r e q u est m a d e t o t h e B o ar d of Fi s h 
b y t hi s  p etiti o n v er y s eri o usl y.  
 
M y  c o n c er n wit h t his “ e m er g e n c y ” p etiti o n, a n d m or e i m p ort a ntl y, t h at it is b ei n g 
br o u g ht f ort h d uri n g a h astil y c all e d  m e eti n g ri g ht i n t h e mi d dl e of t h e m ost 
a cti v e p art of t h e y e ar f or all of t h e l o c al fis h e r m e n d es cri b e d a b o v e, is t his. T h er e 
c a n b e n o p r o p er p u bli c pr o c ess if it is t o b e d o n e i n t his m a n n er. It is m y b eli ef 
t h at t h e m ost i m p ort a nt r ol e t h at t h e B o ar d of Fi s h pr o vi d es is t o bri n g 
st a k e h ol d ers fr o m all si d es t o t h e t a bl e.  N e arl y all t h os e w h o w o ul d b e t a ki n g a n 
e c o n o mi c hit s h o ul d t h e a ct i o ns r e q u est e d b y t his p etiti o n b e a p pr o v e d c a n n ot 
att e n d t hi s J ul y 1 7 t h m e eti n g d u e t o t h e o n g oi n g s al m o n s e as o ns i n P W S  a n d m a y 
n ot e v e n b e a bl e t o c o m m e nt wit h t h e s h ort n oti c e pr o vi d e d , as t h e p etiti o n ers 
w ell k n o w. T h e ori gi n al N oti c e of P er mit Alt er a ti o n f or t h e i n cr e as e d e g g t a k e at 
S ol o m o n G ul c h w as si g n e d b y A D F & G i n M a y 2 0 1 4 aft er p u bli c R P T pr o c ess e arli er 
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t h at y e ar.  S u bs e q u e nt A n n u al M a n a g e m e nt Pl a n  r e vi e ws o c c urr e d d uri n g t h e 
2 0 1 5, 2 0 1 6, a n d 2 0 1 7 P W S R P T m e eti n gs.  T hr o u g h o ut t his f o ur y e ar p u bli c 
pr o c ess, t h e K S R A w as w el c o m e t o st e p i n wit h t h eir c o n c er ns.  I n r e a di n g t h e 
mi n ut es of all of t h es e m e eti n gs, it d o es n ot a p p e ar t o m e t h at t h ey m a d e t h at 
eff ort  e v e n o n c e.   A n d n o w, o n c e all p er mits h a v e b e e n r e c ei v e d, n e c ess ar y 
i nfr astr u ct ur e f u n d e d a n d c o m pl et e d, st aff t o c o m pl et e t h e e g g t a k e alr e a d y o n 
t h e p a yr oll, a n d c o m m er ci al fis h er m e n k n o w n t o b e u n a bl e t o att e n d d uri n g t h e 
h ei g ht of t h e 2 0 1 8 s al m o n s e as o n, c o m es K S R A et al wit h t h eir r e q u est t o 
o v ert ur n it all.  T his r e q u est s h o ul d b e d e ni e d o utri g ht o n t h e  b asis of t h e n e e d t o 
pr ot e ct t h e B O F pr o c ess  a n d  t h e n e c ess ar y p u bli c tr ust a n d p arti ci p ati o n t h at 
m ust u n d erli e t h at pr o c ess if it is t o b e s u c c essf ul i n t h e l o n g t er m.  
 
A p pr o v al of t h e K S R A et al. H at c h er y E m er g e n c y P etiti o n at t his ti m e will c a us e 
h ar m  t o m e, m y f a mil y, m y c o m m u nit y,  all ot h er c o m m u niti es s urr o u n di n g Pri n c e 
Willi a m S o u n d , a n d m a n y ot h er p e o pl e a n d b usi n ess es all o v er Al as k a.  Pri or t o 
d oi n g a n yt hi n g of t hi s s ort, t h e u n d erl yi n g s ci e ntifi c r e as o ni n g pr es e nt e d b y K S R A 
or a n y ot h er e ntit y n e e ds t o b e a n al y z e d b y A D F & G, v ett e d t hr o u g h p u bli c 
pr o c ess, a n d a cti o n t a k e n o nl y aft er t h or o u g h p arti ci p ati o n b y all si d es 
t hr o u g h o ut.  As of t his d at e, al m ost n o n e of t his h as t a k e n pl a c e. 
 
P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.  
 
Si n c er el y,  

 
R o b ert Li n vill e  
S e w ar d, Al as k a  
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t h e b o at- t hi s i s m y w or k s e a s o n- a n d r ar el y h a v e a c c e s s t o p h o n e or e m ail.  I w o ul d li k e t o a s k t h e b o ar d t o d el a y m a ki n g criti c al all o c ati o n
d e ci si o n s t o s al m o n fi s h eri e s d uri n g t h e s al m o n fi s hi n g s e a s o n.  It i s e xtr e m el y diffi c ult t o g et r e pr e s e nt ati v e c o m m e nt s, f e e d b a c k, a n d
att e n d a n c e fr o m c o m m er ci al fi s h er m e n if e m er g e n c y m e eti n g s ar e h el d i n t h e s u m m er m o nt h s.  Pl e a s e c o n si d er p o s p o ni n g t h e s e
pr o p o s al s u ntil y o ur O ct o b er m e eti n g.  T h a n k s, Br a d M ar d e n
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S u b mitt e d B y
Br a d R e y n ol d s

S u b mitt e d O n
7/ 8/ 2 0 1 8 2: 5 5: 1 3 P M

Affili ati o n

P h o n e
1 9 0 7 4 2 4 5 1 4 1

E m ail
br a dfr e y n ol d s @ g m ail. c o m

A d dr e s s
P O B o x 1 9 3 6
C or d o v a, Al a s k a 9 9 5 7 4

D e ar B o ar d of Fi s h m e m b er s, I a m a n ar e a E p er mit h ol d er a n d r e si d e nt of C or d o v a. M y f a mil y i s o n e of m a n y y o u n g f a mili e s e ar ni n g t h eir
li v eli h o o d s fi s hi n g b ot h wil d a n d h at c h er y st o c k s al o n g Pri n c e Willi a m S o u n d a n d t h e C o p p er Ri v er d elt a. I a m ur gi n g t h e b o ar d t o d e n y t h e
l at e st K R S A p etiti o n. T h e b o ar d h a s pr e vi o u sl y f o u n d n o e m er g e n c y a n d t hi s t hir d K R S A e m er g e n c y p etiti o n i s r e s ulti n g i n a J ul y h e ari n g
t h at gr e atl y pr e cl u d e s p arti ci p ati o n b y c o m m er ci al fi s h er m a n w h o ar e f ull y e n g a g e d i n t h eir s u m m er fi s h er y. T h e b o ar d h a s s c h e d ul e d a
w or k s e s si o n i n O ct o b er t o c ar ef ull y c o n si d er r el e v a nt d at a r e g ar di n g h at c h er y pr o d u cti o n. D e n yi n g t h e c urr e nt K R S A p etiti o n a n d d el a yi n g
a n y f urt h er c o n si d er ati o n o n t hi s t o pi c u ntil t h e O ct o b er w or k s e s si o n e n s ur e s a n o p e n a n d f air p u bli c pr o c e s s. T h a n k y o u f or c o n si d eri n g
m y r e q u e st. Si n c er el y, Br a d R e y n ol d s
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S u b mitt e d B y
Br ett E g el a n d

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 2: 2 7: 5 9 P M

Affili ati o n
C o m m er ci al Fi s h er m a n

T o: Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

I r e m e b er al s o g oi n g t o h at c h eri e s m a n y ti m e s i n m y gr o wi n g u p i n p u bli c e d u cti o n s yst e m o n f eil d tri p s a n d l e ar ni n g m a n y t hi n g s. T hi s
w o ul d b e t a k e n a w a y a n d t h e y o u n g w o ul d n ot b e a bl e t o l e ar n w h at I di d a n d h a v e t h at e x piri e n c e.
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Br ett Eri c E g el a n d
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S u b mitt e d B y
Bri a n l e e

S u b mitt e d O n
7/ 7/ 2 0 1 8 9: 1 2: 3 9 P M

Affili ati o n
S elf

P h o n e
9 0 7 3 5 5 1 8 5 4

E m ail
bl e e @ mt a o nli n e. n et

A d dr e s s
3 1 2 5 0 W L e e dri v e
S utt o n, Al a s k a 9 9 6 7 4

I h a v e d e p e n d e d o n t h e h at c h eri e s i n p w s f or t h e m aj orit y of m y c o m m er ci al fi s hi n g i n c o m e si n c e 1 9 8 5. I d o n ot b eli e v e t h at p w s pi n k s ar e
f ull y r e s p o n si bl e f or t h e w e a k ki n g r u n s i n C o o k I nl et. I h a v e i n v e st e d h e a vil y i n t h e p w s pi n k s al m o n fi s h er y t hi s y e ar. T o d e cr e a s e h at c h er y
pr o d u cti o n w o ul d gr e atl y aff e ct m y i n c o m e a s a c o m m er ci al fi s h er m e n. T h a n k y o u. Bri a n l e e
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S u b mitt e d B y
B u c k L a u kiti s

S u b mitt e d O n
7/ 8/ 2 0 1 8 1 0: 2 0: 4 0 A M

Affili ati o n

 

D e ar C h air m a n J e n s e n,

I a m writi n g t o a s k t h at y o u d e n y t h e e m er g e n c y r e q u e st t o c urt ail t h e alr e a d y p er mitt e d h at c h er y e g g t a k e b y t h e V al d e z Fi s h eri e s
D e v el o p m e nt A s s o ci ati o n.

O n pr o c e s s, it s e e m s a n e m b arr a s m e nt t o y o ur fi n e or g a ni z ati o n w hi c h i s b uilt ar o u n d p u bli c p arti ci p ati o n t o h a v e a m e eti n g J ul y 1 7 t h at
d e ni e s m e a ni n gf ul i n p ut b y st a k e h ol d er s m o st eff e ct e d. I a m writi n g fr o m t h e gr o u n d s i n Pri n c e Willi a m S o u n d. W e h a v e b ot h a s ei n er a n d
a t e n d er t h at b e n efit fr o m h at c h er y pr o d u cti o n h er e. I d o n’t t hi n k I c a n pr o vi d e y o u wit h t h e d et ail e d c o m m e nt s I w o ul d li k e t o b e c a u s e I a m
tr yi n g t o c at c h fi s h l a n d m ai nt ai n m y b o at t o s u p p ort m y f a mil y. T hi s i s a di str a cti o n at t hi s ti m e of y e ar.  I b eli e v e t hi s s a m e p etiti o n h a s
alr e a d y f ail e d at a r e c e nt b o ar d m e eti n g. W h er e i s t h e n e w i nf or m ati o n or a c h a n g e i n t h e fi s h er y t h at c o n stit ut e s a n e m er g e n c y t h at c a n n ot
b e d eli b er at e d at a n alr e a d y s c h e d ul e d m e eti n g or b y y o ur n e w h at c h er y c o m mitt e e ?

Pri n c e Willi a m S o u n d w a s n e v er m u c h of a s al m o n pr o d u cti n g ar e a. T h e t o p o gr a p h y, a m aj or e art h q u a k e, a n d a n u n pr e c e d e nt e d m a n
m a d e e c ol o gi c al di s a st er c a u s e d b y t h e E xx o n V al d e z oil s pill all s et t h e t a bl e f or fi s h er m e n a n d t h e st at e t o m a k e l o n g t er m i n v e st m e nt s i n
a s u c c e s sf ul pr o d u cti v e h at c h er y pr o gr a m. T h e oil s pill al o n e m a k e s t h e P W S h at c h er y pr o gr a m a u ni q u e miti g ati n g f a ct or —
e n a bli n g c o m m u niti e s li k e C or d o v a, H o m er a n d S e w ar d t o m ai nt ai n fi s hi n g b u si n e s s e s. Y o u h a v e t o a s k w h at t h e s e c o m m u niti e s w o ul d
b e li k e wit h o ut t h e h at c h er y pr o gr a m ? W o ul d n’t y o u w a nt m or e of a g o o d t hi n g ? A D F G h a s s u c c e s sf ull y m a n a g e d e n h a n c e d s al m o n a n d
wil d s al m o n i n P W S. J u st a f e w y e ar s a g o i n 2 0 1 5 P W S e nj o y e d  b ot h r e c or d wil d a n d e n h a n c e d pr o d u cti o n wit h o v er 1 0 0 milli o n fi s h. I n
m y c o m m u nit y, H o m er, a n d al s o i n C or d o v a t h er e ar e y o u n g fi s h er m e n w h o gr a d u at e fr o m gill n etti n g t o s ei ni n g w h o ar e d oi n g e x a ctl y
w h at e v er y p oli c y m a k er i n t h e st at e i s stri vi n g t o a c hi e v e. T h e y ar e s u c c e s sf ull y m a ki n g it, a n d t h eir s u c c e s s i s e ntir el y d e p e n d e nt o n
h at c h er y s al m o n. 

I t hi n k y o u s h o ul d t a k e t h e n et b e n efit a p pr o a c h t o t hi s p etiti o n. W h o ar e y o u p o s si bl y h el pi n g b y s u b s cri bi n g t o t h e h y p ot h e si s b y a s p e ci al
i nt er e st gr o u p t h at i n cr e a s e d V F D F pr o d u cti o n i s  h ar mi n g xyz/ fill i n t h e bl a n k ? T h e n c o m p ar e t h at u n k n o w n t o t h e k n o w n h ar m, e c o n o mi c
di sr u pti o n, p ot e nti al l a w s uit, l o s s of pr o d u cti o n, et c. y o u willl c a u s e. F or w h at g o o d r e a s o n ? T h er e i s n o n e w i nf or m ati o n. T h er e i s n o c a u s al
li n k. Y o u w o ul d b e h ar mi n g o n e gr o u p of u s er s t h at i n cl u d e s s p ort fi s h er m e n, c h art er fi s h er m e n, p er s o n al u s e fi s h er m e n a n d c o m m er ci al
fi s h er m e n a n d h o pi n g a n d s p e c ul ati n g t h at  y o ur a cti o n s w o ul d h el p a n ot h er gr o u p. B a d p oli c y.

T h a n k y o u f or y o ur eff ort s i n c o n si d eri n g t h e s e i m p ort a nt m att er s. T h e w or k y o u d o i s v er y m u c h a p pr e ci at e d b y all of u s w h o li v e i n c o a st al
c o m m u niti e s a n d w h o r el y o n fi s h er y r e s o ur c e s i n t h e st at e of Al a s k a.

Si n c er el y,

B u c k L a u kiti s

 

P C 0 2 2
1 of 1



F r o m: B u c k M el o y

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

C c: dir e ct or @ uf a-fi s h. or g

S u bj e c t: B o ar d of Fi s h M e eti n g S c h e d ul e d f or J ul y 1 7, 2 0 1 8

D a t e: W e d n e s d a y, J u n e 2 7, 2 0 1 8 2: 4 8: 4 9 P M

D e ar B O F:  
I gill n ett e d s al m o n i n Ar e a E ( C o p p er Ri v er & Pri n c e Willi a m S o u n d) f or a b o ut 3 0 y e ars
b ef or e r etiri n g i n 2 0 1 2.  I a gr e e c o m pl et el y wit h U F A’s l ett er t o t h e B o ar d of Fis h.  
W h et h er h at c h er y pr o d u cti o n of s al m o n i n Pri n c e Willi a m S o u n d s h o ul d b e e x p a n d e d, i n
q u a ntit y a n d/ or l o c ati o ns, is s o m et hi n g t h at s h o ul d n ot e v e n b e c o nsi d er e d i n a v a c u u m.  T h e
l o c ati o ns a n d p ot e nti al ris ks of a d diti o n al sit es, t h e p ossi bilit y of pr o d u cti o n i n cr e as es
o v er w h el mi n g e xisti n g h a bit at, a n d m a n y ot h er f a ct ors n e e d t o b e c ar ef ull y t a k e n i nt o a c c o u nt.
It is i n c o n c ei v a bl e t o m e t h at y o u w o ul d pi c k t h e mi d dl e of J ul y, w h e n t h e m a n y h u n dr e ds of
k n o wl e d g a bl e fis h er m e n, h at c h er y pr of essi o n als, pr o c ess ors, a n d o n t h e gr o u n d A D F G
s ci e ntists a n d e m pl o y e es ar e all i m m ers e d i n Pri n c e Willi a m S o u n ds fis h eri es.  
I d o n’t cl ai m t o h a v e s p e ci al k n o wl e d g e.  I d o n’t k n o w w h et h er, w h er e, or w h e n e xisti n g
h at c h eri es s h o ul d b e e x p a n d e d, or w h et h er n e w s h o ul d b e b uilt, a n d w h er e.  B ut I d o k n o w
t h at it t o o k m a n y y e ars f or us t o c o m e t o a gr e e m e nt o n pr o misi n g pl a ns t h at, o v er ti m e,
d e m o nstr at e d t h e wis d o m of all of t h at c ar ef ul c o nsi d er ati o n a n d eff ort.  
Pl e as e r e c o nsi d er t h e d at e of t his m e eti n g s o t h at m a n y of t h e m ost k n o wl e d g a bl e Al as k a ns
will b e a v ail a bl e t o s h ar e w h at t h e y k n o w.  
T h a n k y o u,  
B u c k M el o y

* * * * * * * * * * * * * * * *

D at e: J u n e 2 7, 2 0 1 8
N a m e: B u c k M el o y
Fis hi n g V ess el: F/ V S pi n drift
H o m e P ort:  C or d o v a
 
T o: Al as k a B o ar d of Fis h eri es
 
R E: C o m m e nts o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e ns e n a n d B o ar d of Fis h eri es M e m b ers:

 

I a m a c o m m er ci al fis h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’s c o m m er ci al
s al m o n fis h er y f or m y f a mil y’s li v eli h o o d. 1, 5 0 0 a cti v e s al m o n p er mit h ol d ers a n d t h eir cr e w
w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di es h a v e s h o w n
t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n ers’ a n n u al a v er a g e gr oss e ar ni n gs, w hil e
P W S  s ei n ers  a n d  gill n ett ers  d eri v e  6 4 %  of  t h eir  gr oss  e ar ni n gs  fr o m  h ar v esti n g  P W S A C
s al m o n.  O n  m a n y  y e ars  i n  P W S,  t h er e  w o ul d  n ot  b e  m u c h  fis h  at  all  if  it  w er e n’t  f or  t h e
h at c h eri es.
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H at c h er y pr o gr a ms ar e e c o n o mi c dri v ers f or Al as k a n c o m m u niti es. St u di es h a v e s h o w n t h at
7 4 % of V F D A’s c o m m er ci al s al m o n h ar v est v al u e g o es t o Al as k a n r esi d e nts, wit h 3 7 % g oi n g
t o  r esi d e nts  of  C or d o v a  a n d  V al d e z,  2 3 %  t o  t h e  K e n ai  P e ni ns ul a,  9 %  t o  r esi d e nts  of
A n c h or a g e,  a n d  4 %  c o m bi n e d  t o  r esi d e nts  fr o m  K o di a k,  M at- S u,  Sit k a,  a n d  Wr a n g ell-
P et ers b ur g.  It  s h o ul d  b e  n ot e d  t h at  t h es e  h at c h er y  fis h  ar e  n ot  j ust  b e n efiti n g  c o m m er ci al
fis h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m ost 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v est e d i n s u bsist e n c e a n d p ers o n al us e fis h eri es b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h es e
fis h  g oi n g  t o  r esi d e nts  of  A n c h or a g e,  F air b a n ks  N ort h  St ar  B or o u g h,  a n d  t h e  M at a n us k a-
S usit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nts f or 7 5 % of all c o h o a n d 9 0 %
of  all  pi n k  s al m o n  c a u g ht  b y  s p ort  fis h  a n gl ers  i n  t h e  V al d e z  ar e a,  a n d  t h e  t ot al  s p ort  fis h
e c o n o mi c o ut p ut f or V F D A is esti m at e d at $ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wis h t o v oi c e a c o n c er n a b o ut pr o c ess. C o n v e ni n g a n e m er g e n c y m e eti n g o n t his
iss u e d uri n g t h e mi d dl e of o ur c o m m er ci al s al m o n fis hi n g is u nr e as o n a bl e a n d p o or pr o c ess,
es p e ci all y  w h e n  t h e  s a m e  p etiti o n  h as  alr e a d y  b e e n  d e ni e d  d u e  t o  n ot  m e eti n g  e m er g e n c y
crit eri a.  T h e  b o ar d  h as  s c h e d ul e d  a  dis c ussi o n  o n  h at c h er y  pr o d u cti o n  at  t h e  O ct o b er  2 0 1 8
w or k s essi o n. B y h ol di n g t his m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y
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Agler, B.A., G.T. Ruggerone, L.I. Wilson, and F.J. Mueter. 2013. Historical growth of Bristol Bay 
and Yukon River, Alaska chum salmon (Oncorhynchus keta) in relation to climate and 
inter-and intraspecific competition. Deep-Sea Res II 94, 165-177. 

This study of Bristol Bay and Yukon River adult chum salmon scales from 1965 through 2006 
showed that increased growth was associated with higher regional ocean temperatures but 
slower growth associated with wind mixing and ice cover. Lower third-year growth was 
associated with high abundance of Asian chum and warmer sea surface temperatures (SST) in 
the Gulf of Alaska. High abundances of Russian pink salmon was also associated with lower 
third-year growth but the effects were smaller than those shown for high abundance of Asian 
chum and warmer GOA SST. 

Amoroso, R. O., M. D. Tillotson, and R. Hilborn. 2017. Measuring the net biological impact of 
fisheries enhancement: Pink Salmon hatcheries can increase yield, but with apparent 
costs to wild populations. Canadian Journal of Fisheries and Aquatic Sciences 74:1233– 
1242. 

This research estimated the net effect of the largest hatchery program in North America, the 
Prince William Sound pink salmon. Using other Alaska regions as reference sites (Kodiak, SE 
Alaska, and southern Alaska Peninsula), the authors used catch data from before establishment 
of hatchery programs (1960-1976) and after (1988-2011). The reference sites all had smaller 
programs than PWS (with no southern Alaska Peninsula pink hatchery program). Post late-
1970s climate regime shift, all regions had higher catches, with PWS having the greatest 
increase. Changes in wild salmon abundance were estimated for each region. Hatchery 
releases did not appear to decrease year-to-year variability in catches. No net positive effects 
(that is, taking into account the cost of the hatchery programs and reduced wild abundance) 
from the hatchery programs were detected for in Kodiak or SEAK. In PWS, the net effect was an 
increase in catch by 28%, lower than that estimated by other studies. This does not take into 
account other negative effects (e.g., other ecosystem effects, smaller size of returning fish), so 
any increases in hatchery programs should be done with a full accounting of risks and benefits. 

Armstrong, J.L., Myers, K.W., Beauchamp, D.A., Davis, N.D., Walker, R.V., Boldt, J.L., Piccolo, 
J.J., Haldorson, L.J. and J.H. Moss. 2008. Interannual and spatial feeding patterns of 
hatchery and wild juvenile pink salmon in the Gulf of Alaska in years of low and high 
survival. Transactions of the American Fisheries Society, 137(5), pp.1299-1316. 

This research compared hatchery and wild pinks in PWS and the northern coastal Gulf of 
Alaska (CGOA) with regard to their summer diets and feeding patterns (e.g., prey composition) 
in 1999-2004 (encompassing both high- and low-survival years). Hatchery and wild pink salmon 
had similar diets both during their residence in PWS and after they initially migrate to the CGOA. 
This lack in difference means that PWS hatchery pink can compete with wild fish for the 
available prey. Also, it appears that faster-growing fish can migrate from PWS earlier in summer 
and take advantage of better feeding opportunities in the CGOA. 
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Atcheson, M. E., K. W. Myers, N. D. Davis, and N. J. Mantua. 2012. (abs) Potential 
trophodynamic and environmental drivers of steelhead (Oncorhynchus mykiss) 
productivity in the North Pacific Ocean. Fisheries Oceanography 21:321–335. 

“Information on prey availability, diets, and trophic levels of fish predators and their prey 
provides a link between physical and biological changes in the ecosystem and subsequent 
productivity (growth and survival) of fish populations. In this study two long‐ term data sets on 
summer diets of steelhead (Oncorhynchus mykiss) in international waters of the central North 
Pacific Ocean (CNP; 1991–2009) and Gulf of Alaska (GOA; 1993–2002) were evaluated to 
identify potential drivers of steelhead productivity in the North Pacific. Stable isotopes of 
steelhead muscle tissue were assessed to corroborate the results of stomach content analysis. 
We found the composition of steelhead diets varied by ocean age group, region, and year. In 
both the GOA and CNP, gonatid squid (Berryteuthis anonychus) were the most influential 
component of steelhead diets, leading to higher prey energy densities and stomach fullness. 
Stomach contents during an exceptionally warm year in the GOA and CNP (1997) were 
characterized by high diversity of prey with low energy density, few squid, and a large amount of 
potentially toxic debris (e.g., plastic). Indicators of good diets (high proportions of squid and high 
prey energy density) were negatively correlated with abundance of wild populations of eastern 
Kamchatka pink salmon (O. gorbuscha) in the CNP. In conclusion, interannual variations in 
climate, abundance of squid, and density‐ dependent interactions with highly‐ abundant stocks 
of pink salmon were identified as potential key drivers of steelhead productivity in these 
ecosystems. Additional research in genetic stock identification is needed to link these potential 
drivers of productivity to individual populations.” 

Azumaya, T., and Y. Ishida. 2000. Density interactions between Pink Salmon (Oncorhynchus 

gorbuscha) and Chum Salmon (O. keta) and their possible effects on distribution and 
growth in the North Pacific Ocean and Bering Sea. North Pacific Anadromous Fish 
Commission Bulletin 2:165–174. 

Data from Japanese salmon research vessels from 1972-1998 were analyzed to evaluate the 
long-term spatial and temporal distribution of chum and pink salmon. Chum salmon distribution 
varied out-of-phase with the odd-even differences in pink salmon abundance (pinks having 
higher abundance in odd years). Chum salmon growth was not directly affected by pink salmon 
abundance but was affected by chum salmon abundance (higher abundance = slower growth), 
indicating that intra-species competition was more important than inter-species competition. 
Dietary (stomach content) research would shed more light onto the importance of inter-specific 
competition. 

Batten, S. D., G. T. Ruggerone, and I. Ortiz. In press. Pink Salmon induce a trophic cascade in 
plankton populations in the southern Bering Sea and around the Aleutian Islands. 
Fisheries Oceanography. DOI: 10.1111/fog.12276. 

This study examined time series (2000-2014) of phytoplankton and copepod abundances 
around the Aleutian Islands and the southern Bering Sea and compared those numbers with 
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pink salmon abundances, which were eight times higher in odd years than in even (2000-2012). 
In 2013 (odd year), the abundance was 73% lower than previous odd years and the next year, 
pink abundance was relatively high (although lower than the average odd year abundance). 
There are opposing biennial patterns in abundances of large phytoplankters and copepods 
relative to pink salmon abundances: in odd years, pink salmon abundance and large diatom 
abundance is high, while copepod (prey of pink salmon and grazer of diatoms) abundance is 
low. These associations were stronger than comparisons to “stanzas”, the 4-6 year cycle of 
warm or cold temperatures found in the Bering Sea. 

Beamish, R. J., R.M. Sweeting, T.D. Beacham, K.L. Lange, and C.M. Neville. 2010. A 
late ocean entry life history strategy improves the marine survival of Chinook salmon 
in the Strait of Georgia. NPAFC Doc. 1282. 14 pp. (Available at www.npafc.org). 

One aggregated population of Georgia Strait Chinook salmon (South Thompson drainage of the 
Fraser River) has increased in recent years while most other Georgia Strait Chinook populations 
have declined. The South Thompson Chinook juveniles are not abundant in Georgia Strait in 
July but are by September, and by November are moving to sea, probably through the Strait of 
Juan de Fuca. Harrison River sockeye salmon are also a “late-entry” juvenile and doing better 
than others. It is theorized that high populations of pink and chum salmon present in Georgia 
Strait at the same time as earlier-entry populations of Chinook and sockeye are the reason why 
these populations of Chinook and sockeye are not doing as well as late-entry populations. 
Focused research is needed. 

Brenner, R. E., S. D. Moffitt, and W. S. Grant. 2012. Straying of hatchery salmon in Prince 
William Sound, Alaska. Environmental Biology of Fishes 94:179–195. 

The authors (all ADFG employees) sampled streams in PWS to determine stray rates using 
data gathered in two time periods, 1997-1999 and 2008-2010. Percentages of hatchery pink 
salmon in spawning areas varied from 0 to 98%. Most (77%) of spawning locations had pink 
salmon from three or more hatcheries, and the escapement at 51% of locations consisted of 
more than 10% hatchery pink salmon during at least one year surveyed. Application of an 
exponential decay model indicates that many streams would have over 10% hatchery pinks, 
even if distant from a hatchery. Besides the implication of genetic effects on wild populations, 
the authors express concern that estimates of wild escapement may be inflated by the 
assumption that all fish seen in weirs or in aerial surveys are assumed to be wild. 

Debertin, D. J., J. R. Irvine, C. A. Holt, G. Oka, and M. Trudel. 2017. Marine growth patterns of 
southern British Columbia Chum Salmon explained by interactions between density-
dependent competition and changing climate. Canadian Journal of Fisheries and Aquatic 
Sciences 74:1077–1087. 

The authors report the results of a study of 39 years of scale growth measurements of chum 
salmon from Big Qualicum River (BC) in regard to climate variation and competition with other 
North American salmon (chum, sockeye, and pink). When the North Pacific Gyre Oscillation 

http://www.npafc.org/
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was positive, growth increased (attributed to higher primary production). Growth at all ages was 
negative when the combined biomass of NA salmon was high. Competition effects increased 
when the NPGO was more positive and the Pacific Decadal Oscillation was more negative. The 
authors recommend the use of biomass estimates over abundance estimates to take into 
account inter-species variations and the observed trend of smaller returning salmon. The 
authors believe this study is the first to use a longitudinal model to examine growth versus the 
interactions of climate and density dependent competition. If their results are typical of wild 
salmon populations, reductions in hatchery releases should be considered. 

Grant, W.S., 2012. Understanding the adaptive consequences of hatchery-wild interactions in 
Alaska salmon. Environmental Biology of Fishes, 94(1), pp.325-342. 

This is a review of hatchery-wild interactions with an emphasis on genetic effects to wild 
populations. While the author acknowledges that some may argue that studies conducted 
elsewhere may not be applicable to Alaskan salmon populations for a variety of reasons, the 
near-universal result that introgression between hatchery fish and wild fish leads to reduced 
fitness in wild populations is a fact that must be considered when evaluating hatchery programs. 
The adaptive potential of wild populations must be preserved as a buffer against climate change 
and diseases. 

Gritsenko A.V. and E.N. Kharenko. 2015 (abs). Relation between biological parameters of 
Pacific salmons of the genus Oncorhynchus and their population dynamics off the 
northeastern Kamchatka Peninsula. J Ichthyol 55:430–441. 

“Results are provided of a 7-year study of biological parameters in females of three Pacific 
salmons of the genus Oncorhynchus (pink salmon O. gorbuscha, chum salmon O. keta, and 
sockeye salmon O. nerka) in the Olyutorsky and Karaginsky gulfs, Bering Sea. Abundance of 
the pink salmon is identified as the main determining factor of the interannual dynamics of 
maturity index in female Pacific salmon in coastal waters. Maturity index rises at high levels of 
abundance as a result of differently directed changes in two parameters: decreasing body 
weight and increasing ovary weight. In female chum salmon, maturity index depends on the age 
structure of the population and body weight dynamics of different age groups, factors influenced 
by high abundance of some pink salmon generations, and does not depend on the abundance 
of spawning chum salmon. The revealed association between pink salmon and sockeye salmon 
in dynamics of their biological parameters may result from the similarity of their diets; during the 
last year of fattening in the sea, the sockeye salmon is affected by the pink salmon, the most 
abundant of the three species. The interannual variation of biological parameters in pink salmon 
and chum salmon is more pronounced in Olyutorsky Gulf than in Karaginsky Gulf.” 

Heard, W.R., 2012. Overview of salmon stock enhancement in southeast Alaska and 
compatibility with maintenance of hatchery and wild stocks. Environmental Biology of 
Fishes, 94(1), 273-283. 
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This review of the hatchery programs of SEAK, as well as some relevant studies of wild-
hatchery interactions, acknowledges that some interactions between hatchery salmon and of 
wild salmon are unavoidable, but concludes that “obvious adverse impacts from the current 
levels of hatchery releases and population trends in Alaska’s wild salmon populations are not 
readily evident.” The author believes that SEAK hatchery chum programs have been successful 
in increasing numbers for fisheries, but says that additional increases (which have been 
requested) should be limited to “gradual incremental steps” given concern over straying in some 
streams, until better information is generated on the possible impacts of hatchery programs on 
wild populations. 

Hilborn, R. and D. Eggers. 2000. A review of the hatchery programs for pink salmon in Prince 
William Sound and Kodiak Island, Alaska. Transactions of the American Fisheries 
Society 129:333-350. 

Wertheimer, A. C., W. W. Smoker, T. L. Joyce, and W. R. Heard. 2001. Comment: A review of 
the hatchery programs for pink salmon in Prince William Sound and Kodiak Island, 
Alaska. Transactions of the American Fisheries Society 130:712–720. 

Hilborn, R. and D. Eggers, 2001. A review of the hatchery programs for pink salmon in Prince 
William Sound and Kodiak Island, Alaska: Response to Comment. Transactions of the 
American Fisheries Society 130:720–724. 

Hilborn and Eggers used ADF&G catch data from four Alaska regions. The initial paper 
concluded that while the PWS hatchery program was successful in producing fish to be 
harvested, the overall increase in harvest wasn’t necessarily due to the PWS pink salmon 
hatchery programs, because other AK regions (with no, or geographically separated hatchery 
programs) experienced an increase in wild pink production. In fact, increases in pink salmon 
harvest in PWS occurred before large-scale hatchery programs there. Therefore, the hatchery-
produced pink salmon replaced rather than augmented the wild fish. A decline in wild production 
in PWS was attributed to lower wild escapements and hatchery releases (the authors claim no 
evidence has been produced to show that the Exxon Valdez oil spill was detrimental to long-
term pink salmon production). 

Wertheimer et al. (2001) commented that Hilborn and Eggers vastly over-estimated wild pink 
production and therefore underestimated the proportion of the PWS pink harvest that could be 
attributed to hatchery production. They also used a longer time-series of catch data, along with 
other approaches to the data. Hilborn and Eggers (2001), in a response, stand by their 
conclusions and point out that in this case a longer time-series is not appropriate (positive 
changes in pink salmon habitat after the 1964 earthquake). They maintain that an increase in 
PWS pink production was evident before large-scale hatchery releases took place, and that 
hatchery releases replaced rather than augmented wild production. 
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Holt, C.A., Rutherford, M.B, and R.M. Peterman. 2008 (abs). International cooperation among 
nation-states of the North Pacific Ocean on the problem of competition among salmon 
for a common pool of prey resources. Marine Policy 32, 607–617. 

“A common-pool problem in the North Pacific Ocean that remains largely ignored in international 
policy is competition for prey resources among salmon populations (Oncorhynchus spp.) from 
different countries. Hatcheries release large abundances of juvenile salmon into the North 
Pacific and the resulting decrease in mean body size of adult wild and hatchery salmon may 
lead to reductions in benefits. We examine incentives and disincentives for cooperation among 
nation-states on this issue. We recommend that either a new international organization be 
created or that amendments be made to the mandate and powers of an existing organization. 
The resulting organization could encourage collective action to reduce competition among 
salmon from different nations by using side-payments to change the incentive structure, by 
establishing a multi-national scientific assessment team to create a common frame of reference 
for the problem, and by implementing policy prescriptions.” 

Irvine, J. R., and M. Fukuwaka. 2011. Pacific salmon abundance trends and climate change. 
ICES Journal of Marine Science 68:1122–1130. 

This study compared abundance of five species of salmon (represented by commercial catch 
data) in both Asia and North America with five climate regimes (1925-1946, 1946-1976, 1977-
1988, 1989-1998, and 1999-2009). Higher catches in the western north Pacific are attributed to 
hatchery programs (both releases and better hatchery technology resulting in healthier fry). The 
results confirm earlier studies indicating regime “shifts” in 1947, 1977, and 1989. Higher catches 
of pink and chum since 1990 in all regions have occurred and can be attributed to hatchery 
releases in only the northwestern Pacific region because only Russia has significantly increased 
hatchery releases. 

Jeffrey, K. M., I. M. Coté, J. R. Irvine, and J. D. Reynolds. 2016. Changes in body size of 
Canadian Pacific salmon over six decades. Canadian Journal of Fisheries and Aquatic 
Sciences 74:191–201. 

Commercial catch data for five salmonid species from 1951-2012 were analyzed along with 
climatic variables (four Pacific Ocean indices), latitude of catch, and total salmonid biomass to 
determine if size of caught fish has changed, and if so, what variables are associated with the 
changes. Catch data from the least-selective method were used to minimize any size-selective 
gear bias. Analyses from the earlier part of the catch dataset agree with the results of previous 
research. The results from this study indicate changes in body size over time from oceanic 
changes as well as density-dependent effects. Pink salmon size declined initially but has 
changed relatively little over the last 20 years. Body size of Chinook, chum, and coho was most 
influenced by the total biomass of sockeye, chum, and pink salmon in the Gulf of Alaska. 
Inclusion of Asian chum salmon did not improve model performance. Pink salmon size was 
reduced as total biomass increased, with odd-years (higher abundances of pinks) showing a 
more pronounced effect. Chinook and coho body size increased with total salmon biomass, 
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possibly reflecting better overall environmental conditions, given the lack of overlap in diet 
preferences between Chinook and coho vs. the other three species. 

Jenkins, E.S., Trudel, M., Dower, J.F., El-Sabaawi, R.W. and A. Mazumder. 2013. Density-
dependent trophic interactions between juvenile pink (Oncorhynchus gorbuscha) and 
chum salmon (O. keta) in coastal marine ecosystems of British Columbia and Southeast 
Alaska. North Pacific Anadromous Fish Commission Technical Report 9:136-138. 

This study employed stable isotopes to determine the degree of dietary overlap between 
juvenile chum and juvenile pink salmon (the southern end of SEAK to the northern end of 
Vancouver Island), and how that is affected by temperature, abundance (juvenile salmon), and 
prey availability. Juveniles were collected 2000-1 and 2004-5. The niches of pink and chum 
overlapped more when abundance was high and prey availability was low. The size difference 
between the species was not significantly correlated with overlap. It appears that when 
competition was greater (fewer prey items) both species became less selective and therefore 
they overlapped more. Hatchery releases resulting in greater numbers of juveniles may thus 
increase competition. 

Kaev, A. M. 2012 (abs). Wild and hatchery reproduction of Pink and Chum salmon and their 
catches in the Sakhalin-Kuril region, Russia. Environmental Biology of Fishes 94:207– 
218. 

“In the Sakhalin-Kuril region hatchery culture of pink and chum salmon is of great importance 
compared to other regions of the Russian Far East. During the last 30 years the number of 
hatcheries increased two-fold, and significant advances were made in hatchery technologies. As 
a result, chum salmon capture in regions where hatcheries operate (southwestern and eastern 
Sakhalin coasts, and Iturup Island) was 9 times as high during 2006–2010 than during 1986– 
1990, whereas wild chum salmon harvest markedly declined. Recent dynamics in pink salmon 
catch appear to track trends in natural spawning in monitored index rivers, suggesting natural-
origin pink salmon play a dominant role in supporting the commercial fishery. It remains 
uncertain as to whether hatcheries have substantially supplemented commercial catch of pink 
salmon in this region, and I recommend continued research (including implementing mass 
marking and recovery programs) before decisions are made regarding increasing pink salmon 
hatchery production. Location of hatcheries in spawning river basins poses problems for 
structuring a management system that treats hatchery and wild populations separately. Debate 
continues regarding the existence and importance of density-dependent processes operating in 
the ocean environment and the role hatcheries play in these processes. Loss of critical 
spawning habitat for chum salmon in the Sakhalin-Kuril region has lead to significant declines in 
their abundance. I conclude by recommending increases in releases of hatchery chum salmon 
numbers in the region to help recover depressed wild populations and provide greater 
commercial fishing benefits in the region.” 

Kaev, A. M., and J. R. Irvine. 2016. Population dynamics of Pink Salmon in the Sakhalin-Kuril 
region, Russia. North Pacific Anadromous Fish Commission Bulletin 6:297–305. 
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Run size (catch plus escapement) data and numbers of hatchery and wild fry were estimated for 
eight areas around Sakhalin Island and the southern Kuril islands over the 1975-2015 period. 
Marine survival was also indexed by dividing run size by the number of fry for each area. Odd-
year runs are greater than even-year runs, with the difference increasing over time. The recent 
increase in pink salmon catch does not appear to be the result of hatchery releases (greater 
numbers of fry) but instead is the result of environmental conditions in early life stages. 
Increasing size of adults is attributed to conditions in the common area where pinks (from a 
number of investigated areas) mingle later in life. 

Kaga T., Sato S., Azumaya T., Davis N.D., and M-a. Fukuwaka. 2013. (abs) Lipid content of 
chum salmon Oncorhynchus keta affected by pink salmon O. gorbuscha abundance in 
the central Bering Sea. Mar Ecol Prog Ser 478:211–221. 

“To assess effects of intra- and inter-specific interactions on chum salmon in the central Bering 
Sea, chum salmon lipid content was analyzed as a proxy for body condition. We measured the 
lipid contents of 466 immature individuals collected during summer from 2002 to 2007. 
Individual variation in log-transformed lipid content was tested using multiple regression analysis 
with biological and environmental variables. A regression model that included chum salmon fork 
length and pink salmon CPUE (number of fish caught per 1500 m of gillnet) was the most 
effective in describing variation in lipid content. Path analysis showed that the negative effect of 
pink salmon CPUE was stronger than the effect of chum salmon CPUE on chum salmon lipid 
content. Stomach content analysis of 283 chum salmon indicated non-crustacean zooplankton 
(appendicularian, chaetognath, cnidarian, ctenophore, polychaete, and pteropod) was higher 
under conditions of high pink salmon CPUE. Increased consumption of non-crustacean 
zooplankton containing a low lipid level could lower the lipid content of chum salmon. Thus, 
chum salmon lipid content could be affected directly by their shift in prey items and indirectly by 
interspecific competition with pink salmon.” 

Malick, M.J. and S.P. Cox. 2016. Regional-scale declines in productivity of pink and chum 
salmon stocks in western North America. PloS one, 11(1), p.e0146009. 

Historical population data from 99 wild chum and pink stocks in WA, BC, and AK were 
assessed, and trends in productivity noted. While productivity of some pink stocks in Alaska 
declined over time, others increased. The authors believe that the productivity of pink and chum 
stocks in western North America is driven by common processes “operating at the regional or 
multi-regional spatial scales.” The effects are not constant but can change over time. While 
some environmental factors operating at the regional scale (and thus, are potential drivers of 
productivity) were identified, they were not investigated. “Mechanisms that operate over these 
spatial scales may include freshwater or marine processes such as disease or pathogens, 
changes in stream flow and stream temperature, competition with abundant hatchery salmon, or 
shifts in oceanographic condition such as the timing of the spring phytoplankton bloom or sea 
surface temperature.” They found that most chum and some pink salmon stocks declined, in 
contrast to Stachura et al. (2014) and other reports. 
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Malick, M.J. 2017. Multi-scale environmental forcing of Pacific salmon population dynamics. 
PhD thesis, Simon Fraser University, School of Resource and Environmental 
Management, Burnaby, BC. 
http://summit.sfu.ca/system/files/iritems1/17425/etd10171_MMalick.pdf 

This researcher considered variable environmental factors (e.g., phytoplankton phenology, 
horizontal and vertical transport patterns) and their influence on salmon productivity (see Malick 
and Cox 2016). The thesis also contains a section on policy analysis where the author outlines 
the problems that arise from management of migratory anadromous fish species, e.g., multiple 
national and sub-national polities, the fact that management decisions of one entity can impact 
the resources of another, and incomplete use of real-time data to make management decisions. 
The author believes that an “international ecosystem synthesis group” could integrate 
information from various managers and provide “strategic management advice” based on their 
synthesis of the various information they receive. Because of the complexity of managing 
Pacific salmon, a multi-faceted approach is warranted. 

Manhard, C.V., Joyce, J.E., Smoker, W.W. and A.J. Gharrett. 2017. Ecological factors 
influencing lifetime productivity of pink salmon (Oncorhynchus gorbuscha) in an Alaskan 
stream. Can. J. Fish. Aquatic Sci. 74(9), 1325-1336. 

A study of the pink salmon populations (both even- and odd-years) of a short (323 m) lake-outlet 
stream indicated that early marine survival was the primary determinant of overall productivity. 
An overall downward trend in productivity was associated with an observed decline in 
freshwater spawning habitat quality. A nearby hatchery released large numbers of pink fry 
1988-2002 but no difference in marine survival was noted between that time period and 
afterwards (with no hatchery releases). “[W]hile commercial harvest and hatchery straying do 
occur, the effects of these processes on adult recruitment are more likely to be stochastic than 
deterministic.” 

Morita, K. 2014. Japanese wild salmon research: toward a reconciliation between hatchery and 
wild salmon management. North Pacific Anadromous Fish Commission Newsletter 35:4– 
14. 

This English-language article summarizes some Japanese-language literature on wild and 
hatchery salmon management in Japan. The author believes that wild salmon productivity is 
higher and more important than many people believe. Most large rivers in Japan have hatchery 
programs, and protecting wild populations is a way to guarantee continued success of the 
hatchery programs (e.g., genetic reserve, source of broodstock in integrated programs). 
Integrated hatchery programs are probably the best management option in highly-developed, 
hatchery-dominated Japanese watersheds. 

Morita, K., S. H. Morita, and M. Fukuwaka. 2006. (abs) Population dynamics of Japanese Pink 
Salmon (Oncorhynchus gorbuscha): are recent increases explained by hatchery 

http://summit.sfu.ca/system/files/iritems1/17425/etd10171_MMalick.pdf
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programs or climatic variations? Canadian Journal of Fisheries and Aquatic Sciences 
63:55–62. 

“Hatchery programs involving the mass release of artificially propagated fishes have been 
implemented worldwide. However, few studies have assessed whether hatchery programs 
actually increase the net population growth of the target species after accounting for the effects 
of density dependence and climatic variation. We examined the combined effects of density 
dependence, climatic variation, and hatchery release on the population dynamics of Japanese 
pink salmon (Oncorhynchus gorbuscha) from 1969 to 2003. The population trends were more 
closely linked to climatic factors than to the intensity of the hatchery programs. The estimated 
contributions of hatchery-released fry to catches during the past decade are small. We 
concluded that the recent catch increases of Japanese pink salmon could be largely explained 
by climate change, with increased hatchery releases having little effect.” 

Moss, J.H., Beauchamp, D.A., Cross, A.D., Myers, K.W., Farley Jr, E.V., Murphy, J.M. and 
Helle, J.H., 2005. Evidence for size-selective mortality after the first summer of ocean 
growth by pink salmon. Transactions of the American Fisheries Society 134(5)1313-
1322. 

Juvenile pink salmon originating from PWS hatcheries were sampled in PWS and the Gulf of 
Alaska in 2001 to identify the hatchery of origin and determine if larger, faster-growing pink 
salmon had higher survival rates. Adult pink salmon were also sampled in PWS (at cost-
recovery fishing sites) in 2002 for scale analysis to determine if size-selective mortality was 
occurring after the juvenile sampling (through scale analyses). Both juveniles and adults 
showed high growth rates in June but lower in July. In July 2001, far fewer juveniles were 
caught in the Gulf of Alaska than in PWS, although catch rates were similar in August and 
September, a time when elevated growth rates were also seen. This indicates a bottleneck in 
growth for PWS pink salmon in July and possible density-dependent effects. The results also 
indicate that juveniles must attain a critical size in order to survive over the winter and 
bottlenecks in growth could prevent juveniles from attaining that size. 

Myers, K.W., R.V. Walker, N.D. Davis, and J.L. Armstrong. 2004. Diet overlap and potential 
feeding competition between Yukon River chum salmon and hatchery salmon in the Gulf 
of Alaska in summer. Final Report to the Yukon River Drainage Fisheries Association. 
SAFS-UW-0407. School of Aquatic and Fisheries Sciences, University of Washington, 
Seattle. 63 p. 

The overlap in diets and the potential for feeding competition distribution between Yukon River 
chum salmon and hatchery chum, pink, and sockeye from Asia and Alaska were investigated in 
summers in the Gulf of Alaska from 1993 through 2003 by examining almost 5000 salmon 
stomach contents. Inter-specific overlap in salmon diets was low to moderate, however the 
quality of chum salmon diets was lower than the diets of all sizes of pink salmon and large-sized 
sockeye salmon. There was a higher potential for competition between Yukon River chum and 
Alaska hatchery pink salmon in the northeast region of the GOA than in the southeast region. 
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Stomach contents analyses were consistent with previous studies that showed that chum 
salmon switch their diets to lower-calorie prey when pink salmon abundance is high. The results 
lead to hypotheses that competition with hatchery salmon in the GOA may reduce the growth of 
immature Yukon River chum, especially when adverse ocean and climate conditions limit prey 
abundance, and that the reduction in growth may reduce survival by various mechanisms such 
as increased predation, decreased lipid storage, and increases in disease and parasites. 

Ohnuki, T., K. Morita, H. Tokuda, Y. Oksutaka, and K. Ohkuma. 2015. (abs) Numerical and 
economic contributions of wild and hatchery Pink Salmon to commercial catches in 
Japan estimated from mass otolith markings. North American Journal of Fisheries 
Management 35:598–604. 

“Evaluating the contribution of wild and hatchery fish to a fishery is essential to understand 
economic feasibility as well as the impact of hatchery fish on the ecosystem. However, a precise 
estimate of this contribution is often difficult to obtain, particularly when hatchery and wild fish 
are mixed in the catch. In this study, we quantified the contribution of hatchery and wild Pink 
Salmon Oncorhynchus gorbuscha to the mixed‐ stock commercial fishery in Japan by 
identifying the ratio of otolith‐ marked hatchery fish to unmarked and presumably wild fish. The 
contribution of hatchery fish to the total coastal catch of Pink Salmon in Japan was estimated to 
be 16.6% and 26.4% in 2011 and 2012, respectively. Thus, the majority of the commercial 
salmon catch originated from naturally spawned wild fish. Economic yield per release by 
Japanese hatcheries was 2.2 yen (¥2.2) (≈US$0.022) and ¥1.5 in 2011 and 2012.” 

Pearson, W.H., Deriso, R.B., Elston, R.A., Hook, S.E., Parker, K.R. and J.W. Anderson. 2012. 
Hypotheses concerning the decline and poor recovery of Pacific herring in Prince 
William Sound, Alaska. Reviews in Fish Biology and Fisheries 22(1), pp.95-135. 

In 1993, the Pacific herring stock of Prince William Sound dramatically declined: the stock was 
about 20% of the predicted record-breaking biomass. The authors examine a number of studies 
advancing a number of different hypotheses on the reason(s) for the observed decline, and 
could find no evidence that any of the following have led to either the decline or the poor 
recovery of PWS herring: oil exposure from the Exxon Valdez oil spill; harvest effects; spawning 
habitat loss; the spawn-on-kelp fishery; disease. Instead, the authors attribute the decline to 
poor nutrition that began in the mid-1980s and reached a low in 1993. Disease was a secondary 
response. The fact that the recovery of PWS Pacific herring has been poor despite fishery 
restrictions is attributed to oceanic conditions outside of PWS and juvenile pink salmon releases 
(pink salmon predation on age-0 herring and food competition between pink salmon and age-1 
herring). Multi-species or ecosystem-based management, rather than single-species 
management is recommended. 

Peterman, R. M., C. A. Holt, and M. R. Rutherford. 2012. The need for international cooperation 
to reduce competition among salmon for a common pool of prey resources in the North 
Pacific Ocean. North Pacific Anadromous Fish Commission Technical Report 8:99–101. 
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These researchers accept that density-dependent competition is occurring in the north Pacific 
and is caused by hatchery programs. Increasing hatchery releases may result in a diminishing 
return on the costs of hatchery programs, but if competition increases sufficiently wild 
populations will also be affected as well. The situation is that the “common-pool” resource that is 
the north Pacific is subject to the classic “Tragedy of the Commons”. The North Pacific 
Anadromous Fish Commission, after amendments to its mandate, is the body best equipped to 
deal with the situation. The NPAFC should “identify and implement collective actions to prevent 
further increases in competition among salmon from different nations or even reduce it” as 
“[a]ction on this problem of multinational grazing of salmon food is long overdue.” Action needs 
to be taken before a crisis occurs, such as climatic changes that may limit overall salmon 
productivity, and will likely lead to a knee-jerk call for more (ultimately counter-productive) 
hatchery releases. 

Prince William Sound Science Center studies on hatchery-wild interaction: 

Gorman, K., McMahon, J., Rand, P., Knudsen, E., and D.R. Bernard. 2018. Interactions of wild 
and hatchery pink salmon and chum salmon in Prince William Sound and Southeast 
Alaska. Final report for 2017. Prince William Sound Science Center, Cordova, AK. 

Gorman, K., McMahon, J., Rand, P., Knudsen, E., and D.R. Bernard. 2016. Interactions of wild 
and hatchery pink salmon and chum salmon in Prince William Sound and Southeast 
Alaska. Progress Report for 2016. Prince William Sound Science Center, Cordova, AK. 

Knudsen, E., Buckhorn, M., Gorman, K., Rand, P., Roberts, M., Adams, B., O’Connell, V. and 
D.R. Bernard. 2015. Interactions of wild and hatchery pink salmon and chum salmon in 
Prince William Sound and Southeast Alaska. Final Progress Report for 2014. Prince 
William Sound Science Center, Cordova, AK; Sitka Sound Science Center, Sitka, AK. 

Knudsen, E., Buckhorn, M., Gorman, K., Crowther, D., Froning, K., Roberts, M., Marcello, L., 
Adams, B., O’Connell, V. and D.R. Bernard. 2015. Interactions of wild and hatchery pink 
salmon and chum salmon in Prince William Sound and Southeast Alaska. Final Progress 
Report for 2013. Prince William Sound Science Center, Cordova, AK; Sitka Sound 
Science Center, Sitka, AK. 

Knudsen, E., Rand, P., Gorman, K., McMahon, J., Adams, B., O’Connell, V. and D.R. Bernard. 
2016. Interactions of wild and hatchery pink salmon and chum salmon in Prince William 
Sound and Southeast Alaska. Progress Report for 2015. Volume 1. Prince William 
Sound Science Center, Cordova, AK; Sitka Sound Science Center, Sitka, AK. 

Prince William Sound Science Center. 2013. Interactions of Wild and Hatchery Pink and Chum 
Salmon in Prince William Sound and Southeast Alaska. Annual Report 2012. For 
Alaska Department of Fish and Game Contract IHP-13-013 
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These reports were generated as part of a research effort sponsored by ADF&G. The purposes 
are to: “1) further document the degree to which hatchery pink and chum salmon straying is 
occurring; 2) assess the range of interannual variability in the straying rates; and, 3) determine 
the effects of hatchery fish spawning with wild populations on the fitness of wild populations.” 
Ocean sampling was conducted in 2013-2015 in nine locations near the entrances to PWS to 
determine wild or hatchery origins of pink and chum in PWS (via examination of otoliths). 
Stream studies were also conducted to determine the proportion of hatchery-origin fish on the 
spawning grounds and an investigation into the relative survival of the offspring of naturally 
spawned fish (wild and hatchery-origin). These reports have reported basic data with no 
advanced statistical or biological analyses. Proportions of hatchery-origin pink salmon on 
spawning grounds range from zero to over 80% in some PWS streams. 

Riddell, B., M. Bradford, R. Carmichael, D. Hankin, R. Peterman, and A. Wertheimer. 2013. 
Assessment of Status and Factors for Decline of Southern BC Chinook Salmon: 
Independent Panel’s Report. Prepared with the assistance of D.R. Marmorek and A.W. 
Hall, ESSA Technologies Ltd., Vancouver, B.C. for Fisheries and Oceans Canada 
(Vancouver. BC) and Fraser River Aboriginal Fisheries Secretariat (Merritt, BC). xxix + 
165 pp. + Appendices. Available at www.psc.org/publications/ 
workshop-reports/southern-bc-chinook-expert-panel-workshop. Accessed June 5, 2018 

Evidence presented at a workshop discussing the decline of southern BC chinook did not 
support the hypothesis that pink salmon abundance had a role in the decline of southern BC 
Chinook. There was no apparent odd- and even-year pattern in Chinook survival (which would 
thought to be present if pinks were having an effect), although some recent literature 
(referenced in this report) indicated that there may be an effect. 

Ruggerone, G.T., and J.R. Irvine. 2018. Number and biomass of natural- and hatchery-origin 
pink, chum, and sockeye salmon in the North Pacific Ocean, 1925-2015. Mar Coast Fish 
10:152-168. 

Abundance and biomass data are presented for pink, chum, and sockeye for the time period 
1925-2015; this is the most comprehensive tally to date. These species are at an all-time high, 
as the late 1970s regime shift benefited these species. If immature salmon are included, the 
north Pacific contains 5 x 106 metric tons of these species. Pink salmon were the most abundant 
adult fish of the three (67%) and were 48% of the total biomass (chum 20% and 35%; sockeye 
13% and 17%, respectively). Alaska produced 39% of the pink salmon with Japan and Russia 
producing most of the remainder. Hatcheries accounted for 15% of the pink salmon production 
(Alaska produced 68% of hatchery pink salmon) although hatchery fish dominated in some 
regions, such as PWS and SEAK. In the period 1990-2015, hatchery fish composed 40% of the 
total biomass in the north Pacific, which may be at its carrying capacity. Density-dependent 
effects are occurring although hatchery-wild interaction effects are difficult to quantify. 
Management agencies should mark hatchery fish and estimate hatchery- and natural-origin fish 
in their catch and escapement data to aid focused research efforts. 

www.psc.org/publications
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Ruggerone, G.T., Agler, B.A., Connors, B.M., Farley Jr., E.V., Irvine, J.R., Wilson, L.I. and E.M. 
Yasumiishi. 2016. Pink and sockeye salmon interactions at sea and their influence on 
forecast error of Bristol Bay sockeye salmon. North Pacific Anadromous Fish 
Commission Bulletin 6:349–361. doi:10.23849/npafcb6/349.361 (Available at 
http://www.npafc.org). 

Ruggerone et al. (2010) showed that abundance of sockeye salmon in western and central 
Alaska tended to be positively correlated with pink salmon abundance, in contrast to more 
southern regions where sockeye abundance was negatively correlated with pink salmon 
abundance. Ocean conditions may be an overriding factor, so this research was focused on 
evaluation of the evidence of competition between Bristol Bay sockeye and pink salmon from 
Russia and central Alaska. Sockeye scales from 1965 through 2009 were evaluated for growth 
patterns; abundance of adult pink salmon was available in previously published literature. 
Growth patterns from all five BB sockeye stocks indicated a strong alternating-year growth 
pattern, consistent with the hypothesis that sockeye and pinks compete for food on the high 
seas. Sockeye growth at sea during odd-years was low; other referenced research indicated 
that pink and sockeye have a high diet overlap. Also, in odd-years sockeye stomach fullness 
was reduced. Examination of the ADF&G’s sockeye salmon abundance forecasts from 1968-
2010 indicated errors in an alternating-year pattern; a tendency for a too-high forecast in even-
years, and too low in odd-years, consistent with a hypothesis that competition at sea between 
sockeye and pink (in the year previous to the sockeye return year) was indeed a factor but was 
not considered in the forecasts. 

Ruggerone, G.T. and B.M. Connors. 2015. Productivity and life history of sockeye salmon in 
relation to competition with pink and sockeye salmon in the North Pacific Ocean. Can. J. 
Fish. Aquat. Sci. 72, 818–833. 

The Fraser River (BC) sockeye salmon return in 2009 was the lowest in over 60 years, capping 
a decline that had started in the 1980s. Scientists indicated that declining productivity at sea 
was responsible rather than factors like spawner abundance or freshwater factors. Pink salmon 
abundance was identified as a possible factor due to overlapping spatial distribution in the north 
Pacific and diets. This research uses stock-recruitment dynamics and data from 36 sockeye 
salmon populations ranging from Washington State north to SEAK (18 were Fraser River 
drainage populations). Sea-surface temperature (SST) and farmed salmon were also 
considered as possible confounding factors. Results indicated that 1) during odd-years (high 
pink abundance), sockeye survival rates and length-at-age of returning sockeye were lower, as 
well as a higher proportion showing delayed maturation; 2) for all but one population (with a 
unique “ocean-type” life history) sockeye growth in the second year was negatively correlated 
with pink salmon abundance and led to lower sockeye productivity; 3) inclusion of environmental 
factors did not improve performance; and 4) there did not seem to be evidence that returning 
pink salmon preyed on out-migrating sockeye salmon. The 1970s regime shift saw an actual 
increase in pink salmon abundance from 200 million to 400 million; a model of pink salmon 
abundance and Fraser River sockeye returns predicted a reduction in Fraser River sockeye 
returns of approximately 5.5 million. 

http://www.npafc.org/
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Ruggerone, G. T., B. A. Agler, and J. L. Nielsen. 2012. Evidence for competition at sea between 
Norton Sound chum salmon and Asian hatchery chum salmon. Environmental Biology of 
Fishes 94:149–163. 

An important chum salmon population in Norton Sound, Alaska (Kwiniuk chum) has 
experienced reduced adult length-at-age, age-at-maturation, productivity, and abundance, 
corresponding with increased hatchery Asian chum salmon abundance. Analyses of the 
relevant data indeed show that hatchery Asian chum salmon abundance is negatively correlated 
with the size and age parameters, productivity, and abundance of the Kwiniuk chum. Inclusion 
of Asian and western Alaska wild chum salmon abundance did not improve the model. Lower 
productivity of Kwiniuk chum was correlated with high abundance of wild eastern Kamchatka 
Island pink salmon during odd-years; the effect was less than that of hatchery chum. This 
evidence for density-dependent effects points out the need for international cooperation on 
hatchery releases. 

Ruggerone, G.T., Peterman, R.M., Dorner, B. and K.W. Myers. 2010. Magnitude and trends in 
abundance of hatchery and wild pink, chum, and sockeye salmon in the North Pacific 
Ocean. Mar Coast Fish 2, 306–328. 

Total abundance numbers for both Asia and North America populations of chum, pink, and 
sockeye salmon were reconstructed from catch and spawner abundance data from 1952–2005. 
Pink salmon were the most abundant (70%), followed by sockeye (17%) and chum (13%). After 
the mid-1970s regime shift, pink and sockeye became more abundant while chum numbers 
decreased. Asian salmon numbers did not increase until the 1990s. Hatchery releases 
increased during the 1990s and early 2000s, reaching 4.5 x 109 juveniles/yr. Hatcheries were 
responsible large numbers of adult fish returning: 62% of the chum, 13% of the pink, and 4% of 
the sockeye in 1990-2005. Combined, wild and hatchery salmon in the same time period 
averaged 634 million fish, twice as many as during 1952-1975. Better data gathering and 
management are needed, as well as international cooperation to better manage the common 
waters, especially in light of possible increases in hatchery releases in the face of evidence of 
changing climate and density-dependent effects. 

Ruggerone, G.T. and J.L. Nielsen. 2004. Evidence for competitive dominance of pink salmon 
(Oncorhynchus gorbuscha) over other salmonids in the North Pacific Ocean. Rev Fish 
Bio Fish 14, 371–390. 

The alternating yearly cycle of pink salmon abundance lends itself to studies of competition with 
other Pacific salmon. This review article examined studies to date indicating that competition 
between pink salmon and other salmon is an important process negatively influencing other 
salmon species because pink salmon are efficient predators of the (common) prey. The authors 
are not aware of any studies of pink salmon being negatively affected by other Pacific salmon. 
Their abundance (pink salmon are the most common Pacific salmon), rapid growth, high feeding 
rates, and early entry combine to make pink salmon a dominant competitor. It also appears that 
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pink salmon have been the dominant competitor in the north Pacific across multiple climate 
regimes. 

Ruggerone, G.T., Zimmermann, M., Myers, K.W., Nielsen, J.L. and D.E. Rogers. 2003. 
Competition between Asian pink salmon (Oncorhynchus gorbuscha) and Alaskan 
sockeye salmon (O. nerka) in the North Pacific Ocean. Fish Oceanogr 12, 209–219. 

The researchers hypothesized that competition between Bristol Bay sockeye and Asian pink 
salmon would be greater in odd-years when pink salmon abundance was generally greater. BB 
sockeye scale samples from 1955 to the 1990s (from variously aged fish) and fish length (from 
adult returns in each river system) from 1958-2000 were used to determine growth estimates. 
Scale growth estimates showed a distinctive alternating-year pattern as growth was typically 
below average in odd-years and above average in even-years for both ocean age-2 and age-3 
sockeye. Lengths of adult BB sockeye were inversely related to Asian pink salmon abundance 
(of the previous year) for years other than the year of homeward migration. Sockeye survival 
also was negatively influenced by pink salmon abundance. In the years after the mid-1970’s, 
when pink salmon abundance greatly increased, BB sockeye returns averaged a 22% reduction 
in the alternating years the when higher pink salmon abundance would exert greater influence. 
The alternating-years phenomenon is due to Asian, primarily the eastern Kamchatka pink 
salmon population. In the (smolt) years 1977 to 1997, the researchers estimate 59 million fewer 
sockeye salmon returned to BB due to the high Asian pink salmon abundance in alternating 
years. 

Saito, T., Hirabayashi, Y., Suzuki, K., Watanabe, K. and H. Saito. 2016. Recent decline of pink 
salmon (Oncorhynchus gorbuscha) abundance in Japan. North Pacific Anadromous Fish 
Commission Bulletin, 6:279-296. 

In-river catch data from twenty-two pink stocks from the coast of the Sea of Okhotsk were 
analyzed (separated into five regional groups) along with sea surface temperatures (SST). The 
long-term decline in pink salmon abundance is related to higher coastal SSTs which can cause 
decreased juvenile survival, preliminary adult mortality, and increased straying. The higher 
coastal SSTs can also cause a shift in migration timing, although pink salmon hatchery 
programs have been consciously selecting for earlier migration. No data were available to 
determine the proportion of wild fish in the escapement. 

Schindler, D., C. Krueger, P. Bisson, M. Bradford, B. Clark, J. Conitz, K. Howard, M. Jones, J. 
Murphy, K. Myers, M. Scheuerell, E. Volk, and J. Winton. 2013. Arctic-Yukon-
Kuskokwim Chinook salmon research action plan: Evidence of decline of Chinook 
salmon populations and recommendations for future research. Prepared for the AYK 
Sustainable Salmon Initiative (Anchorage, AK). v + 70 pp. Available at 
www.aykssi.org/wp-content/uploads/AYK-SSI-Chinook-
Salmon-Action-Plan-83013.pdf. Accessed June 5, 2018 

www.aykssi.org/wp-content/uploads/AYK-SSI-Chinook
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The decline in AYK Chinook populations since the 1990s is discussed. All evidence (for and 
against) various hypotheses is summarized and research recommendations are made. The 
authors are careful not to be conclusive in their summary, instead stating that the hypotheses 
are not “statement of facts” but instead represent how the “salmon system” “may work”. One 
hypothesis, on anthropogenic changes to ocean conditions, includes a discussion of the 
evidence that hatchery releases of chum, pink, and sockeye are affecting (or not) the survival of 
AYK Chinook. 

Shiomoto, A., Tadokoro, K., Nagasawa, K., and Y. Ishida. 1997. Trophic relations in the 
subarctic North Pacific ecosystem: possible feeding effect from pink salmon. Marine 
Ecology Progress Series, 150, 75-85. 

Biomass of phytoplankton and macrozooplankton were sampled from 1985 to 1994 in the north 
Pacific Ocean and year-to-year variations noted. After comparing these data to pink salmon 
abundance data, the researchers noted that years in which the biomass of macrozooplankton 
was low corresponded with years when pink salmon were more abundant and phytoplankton 
biomass was higher. In years when pink salmon were less abundant, macrozooplankton 
biomass was higher and phytoplankton biomass was lower. Temperatures and surface nutrient 
concentrations did not show any year-to-year variation, ruling out phytoplankton blooms; also, 
phytoplankton productivity was higher in even-years than in odd-years. This indicates that the 
variation in phytoplankton biomass was not regulated by the chemical or physical environment, 
nor by the productivity of the phytoplankton. Similarly, the macrozooplankton biomass variation 
did not seem to be influenced by their own productivity. Instead (post-1989), the variations were 
regulated by predation by pink salmon. 

Shaul, L.D. and H.J. Geiger. 2016. Effects of climate and competition for offshore prey on 
growth, survival, and reproductive potential of coho salmon in Southeast Alaska. North 
Pacific Anadromous Fish Commission Bulletin 6:329–347. 
doi:10.23849/npafcb6/329.347. (Available at http://www.npafc.org). 

The relationship between Gulf of Alaska and their prey can be described as a “trophic triangle” 
where both pink and sockeye salmon prey upon minimal armhook squid and also compete with 
the squid for zooplankton prey. The squid is also the primary prey of coho; this research 
explored relationships between adult coho weight, environmental conditions, and top-down 
control on squid by pink and sockeye salmon, using data from 1970-2014 (for some variables, 
1990-2014). Most of the variation in the size of coho salmon was equally explained by pink 
salmon biomass, and a PDO index corresponding with squid emergence and development. The 
late-marine period may be crucial for coho survival. Pink salmon is a keystone predator that 
controls the trophic structure of salmon food and directs energy flow in the offshore GOA. Sea 
ranching of chum salmon may offer an alternative to pinks as a way to lessen effects on higher 
trophic level species. 

http://www.npafc.org/
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Springer, A., van Vliet, G.B., Bool, N., Crowley, M., Fullagar, P., Lea, M.A., Monash, R., Price, 
C., Vertigan, C., and E.J. Woehler. 2018. Transhemispheric ecosystem disservices of 
pink salmon in a Pacific Ocean macrosystem, PNAS 2018 115 (22) 5038-5045. 

Short-tailed shearwaters make annual 30,000 km, non-stop round-trip migrations from their 
breeding grounds in southeastern Australia, the Bass Strait, and Tasmania to the north Pacific 
Ocean and Bering Sea (NP/BS). Other research has noted dietary overlap between pink salmon 
and shearwaters in the NP/BS and greater numbers of shearwaters (more than an order-of-
magnitude greater) dying in the Pribilof Islands in odd years (high pink salmon abundance) than 
even years. This research used proxies to estimate shearwater abundance at their breeding 
grounds and compared those data to pink salmon abundance data (catch plus escapement). 
There are strong correlations between low bird abundance and high pink abundance in all five 
examined time intervals. In recent odd-years, there have been increasing numbers of “wrecks”: 
massive bird mortality upon reaching their breeding grounds due to malnutrition during their time 
in NP/BS (the non-stop migration means that the birds rely on their reserves established in the 
NP/BS). Greater numbers of birds nest in even years than in odd years. Reduced numbers of 
shearwaters on the breeding grounds are thought to be responsible for changes in local 
(breeding ground) ecology, and forced reductions in commercial harvest of shearwaters by 
Aboriginal residents. These results suggest that pink salmon--and the hatchery releases of pink 
salmon--are “altering the distribution of wealth stored in this macrosystem.” 

Springer, A.M. and G.B. van Vliet. 2014. Climate change, pink salmon, and the nexus between 
bottom-up and top-down control in the subarctic Pacific Ocean and Bering Sea. PNAS 
2014 111 (18) E1880-E1888. 

Monitoring data from four major seabird colonies (four islands) in the southern Bering Sea and 
Aleutian Islands were examined and indexed, such as “mean hatch date” and any anomalies 
noted (e.g., days before [“early”] or after [“late”] the mean). Thirteen of twenty omnivorous 
species/island samples had later hatch dates in even years, and this result was seen on all four 
islands. Clutch size was smaller in odd-years than in even-years for one bird species on all 
three islands where that species is found. Other significant effects were found for some species 
for parameters such as laying success, hatching success, fledgling success, and productivity, 
consistent with a hypothesis that in odd-years (high pink abundance) bird reproductive success 
was reduced. Some species build nests and in all cases where sufficient nests were counted to 
make comparisons, more nests were built in even-years than in odd-years. Many of these same 
nesting parameters were negatively correlated with a more specific parameter, the run size of 
eastern Kamchatka pink salmon. There were no consistent geographic patterns in the strength 
of the relationships (i.e, no island showed significantly more or fewer significant differences). As 
might be expected given these results, planktivorous seabirds showed an opposite response (or 
there was no relationship). The abundance of pink salmon in the northern Pacific and the results 
here that indicate top-down forcing call for a re-examination of fishing and hatchery practices 
and an ecosystem-based management. 
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Stachura, M. M., Mantua N. J., and M.D. Scheuerell. 2014. Oceanographic influences on 
patterns in North Pacific salmon abundance. Can. J. Fish. Aquatic Sci. 71(2), 226-235. 

Authors took the 34 time series of regional salmon (wild North American and Asian, pink, chum, 
and sockeye) abundance used by Ruggerone et al. (2010) and applied three separate 
ordination techniques to identify patterns of abundance (as represented by the salmon 
abundance time-series) vs atmospheric and oceanographic variability (data from 10 
environmental indices/datasets previously identified in the literature). Three dominant patterns 
were identified, accounting for 47% of the variability seen. Asian and North American 
populations had opposite trends for on pattern, indicating that large-scale climatic events may 
have different regional effects (e.g., NW Pacific vs. NE Pacific), or that density-dependent 
relationships become more important during these particular climatic events. Other factors “[f]or 
example, changes in harvest, hatchery practices, or freshwater habitat may contribute to 
abundance trends unrelated to climate and ocean variability” but were not investigated. 

Sturdevant, M.V., R. Brenner, E.A. Fergusson, J.A. Orsi, and W.R. Heard. 2013. Does predation 
by returning adult pink salmon regulate pink salmon or herring abundance? North Pacific 
Anadromous. Fish Commission Technical Report 9: 153–164. (Available at 
www.npafc.org). 

This study investigated predation by returning adult pink salmon on 1) juvenile pink salmon 
(cannibalism) and 2) Pacific herring in SEAK and PWS through 1) diet comparisons, 2) 
contrasting adult pinks with more piscivorous but less abundant coho and immature Chinook, 
and 3) examining climate mechanisms’ influence on predator-prey relationships. In the SEAK 
straits, herring and salmon were uncommon in adult pink salmon diets, unlike coho salmon 
diets; Chinook consumed herring but not salmon. In alongshore areas, pinks consumed greater 
numbers of fish. In PWS alongshore areas, pink diets varied monthly and between years. Pink 
salmon cannibalism was uncommon in either PWS or SEAK. No evidence was found to support 
that pink salmon cannibalism was a factor in the alternating-year nature of pink returns, 
although some results indicate that retuning pinks may locally affect herring in PWS. 
Environmental factors such as annual temperature variations can affect adult return timing as 
well as out-migration by juveniles and migration routes, and therefore shift temporal and spatial 
overlaps of prey and predators. 

Sydeman, W.J., Thompson, S.A., Piatt, J.F., Garcia-Reyes, M., Zador, S., Williams, J.C., 
Romano, M. and H.M. Renner. 2017. Regionalizing indicators for marine ecosystems: 
Bering Sea - Aleutian Island seabirds, climate, and competitors. Ecological Indicators 78, 
458-469. 

Marine predators occupying upper-trophic levels, like birds, mammals, and piscivorous fish, are 
more affected by ocean climate variability than ones in mid-trophic levels. Seabirds are 
secondary and tertiary consumers and multivariate seabird indicators can be used as indicators 
of marine ecosystem health. This study used data from 1989 to 2012 on birds’ breeding and diet 
(collected in the Alaska Maritime National Wildlife Refuge), pink salmon abundance, and 

http://www.npafc.org/
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environmental factors to investigate food webs and developed multivariate indices (principal 
components or PCs). Besides significant correlations between some PCs representing breeding 
success with some environmental PCs, there was a strong negative correlation for one breeding 
PC with pink salmon abundance. This is interpreted as regional kittiwake breeding success is 
negatively related to pink salmon abundance. Regional murre breeding success is unrelated to 
pink salmon abundance. The authors recommend keeping bird data separated by genera when 
developing PCs. Negative and positive relationships between environmental factors and 
breeding success show the importance of “early season” conditions and how those conditions 
affect food webs. For kittiwakes, the abundance of pink salmon is another such factor. 

Toge, K., R. Yamashita, K. Kazama, M. Fukuwaka, O. Yamamura, and Y. Watanuki. 2011. The 
relationship between Pink Salmon biomass and the body condition of short-tailed 
shearwaters in the Bering Sea: can fish compete with seabirds? Proceedings of the 
Royal Society B: Biological Sciences 278:2584–2590. 

From October to March, short-tailed shearwaters (Puffinus tenuirostris) breed mainly in 
Tasmania but spend May to September in the North Pacific Ocean. About 16 million can be 
found in the Bering Sea in summer, feeding on upper water-column krill, fishes, and small squid; 
thus they possibly compete with pink salmon for prey. Birds were sampled 2002-2008 for 
stomach contents and various condition factors, along with pink salmon to estimate pink salmon 
biomass. Body mass and liver mass were similar among the birds sampled in the central Bering 
Sea and the birds sampled in the northern Pacific Ocean, suggesting that the birds had in fact 
recovered their body condition after migration. Bird body mass and bird liver mass were found to 
be negatively influenced by pink salmon biomass (as represented by pink salmon catch per unit-
effort or CPUE). Pink salmon CPUE was higher in odd-years. No significant relationship 
between stomach contents and pink salmon biomass was found, possibly because of the 
daytime feeding habits of the birds did not lend itself well to the nighttime sampling of birds. 

Ward, E. J., M. Adkison, J. Couture, S. C. Dressel, M. A. Litzow, S. Moffitt, T. Hoem-Neher, J. T. 
Trochta, and R. Brenner. 2017. Evaluating signals of oil spill impacts, climate, and 
species interactions in Pacific Herring and Pacific salmon populations in Prince William 
Sound and Copper River, Alaska. PLoS ONE [online serial] 12(3): e0172898. 

Pre- and post-oil spill (the 1989 Exxon Valdez oil spill, or EVOS) were used to determine what 
has driven changes in productivity of Pacific salmon (wild PWS pink, two PWS-lake sockeye 
populations, as well as Copper River Chinook and Copper River sockeye) and PWS Pacific 
herring. Five possible drivers were evaluated: 1) intraspecific density dependence; 2) EVOS, 3) 
changing environmental conditions, 4) interspecific competition, and 5) competition with and 
predation by adult fish (for salmon)/predation by humpback whales (for herring). Support was 
found for the first hypothesis for all evaluated fish stocks except wild PWS pink salmon. No 
support was found that the EVOS event negatively affected long-term productivity. The 
strongest environmental factor was that freshwater discharge negatively affected herring 
productivity. Little support was found for effects of juvenile-juvenile competition. A negative 
relationship was found between adult pink salmon hatchery returns and sockeye salmon 
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(Copper River and both PWS stocks) productivity but was not shared with herring, Chinook, or 
PWS wild pink salmon. The lack of support seen in this study for so many of the drivers 
suggests that other factors may be important and operating on these fish stocks (e.g., disease). 

Wertheimer, A. and E.V. Farley Jr. 2012. Do Asian Pink Salmon Affect the Survival of Bristol 
Bay Sockeye Salmon? North Pacific Anadromous Fish Commission Technical Report 
No. 8: 102-107. 

Ruggerone, G.T., Myers, K.W., Agler, B.A. and J.L. Nielsen. 2012. Evidence for bottom-up 
effects on pink and chum salmon abundance and the consequences for other salmon 
species. North Pacific Anadromous Fish Commission Technical Report No. 8: 94-98. 

Using the data analyzed by Ruggerone et al. (2003), Wertheimer and Farley conclude there is 
no evident effect on Asian pink salmon numbers on Bristol Bay sockeye. Using correlation 
analyses, they found no consistent response in the three BB sockeye stocks with pink numbers 
(separated into odd-even years). They reject the contentions of Ruggerone et al. (2012) that 
correlation analyses are not sufficiently robust to detect effects and stand by their conclusion 
that Asian pinks did not have a detrimental effect on BB sockeye. 

Ruggerone et al. stand by the conclusions in Ruggerone et al. (2003) and later manuscripts 
(linking declines in Bristol Bay sockeye growth and survival to increased Asian pink salmon 
abundance), thus offering a rebuttal to Wertheimer and Farley (2012). They list a number of 
reasons why the use of correlation analyses by Wertheimer and Farley (2012) is incorrect, while 
acknowledging that use of correlation would lead to a conclusion that there is not a significant 
relationship between Asian pink abundance and BB sockeye survival. Ruggerone et al. also 
review a number of other papers offered as evidence of density-dependent relationships (while 
respecting changes in oceanographic conditions). 

Wertheimer, A.C., Heard, W.R., Maselko, J.M. and W.W. Smoker. 2004. Relationship of size at 
return with environmental variation, hatchery production, and productivity of wild pink 
salmon in Prince William Sound, Alaska: does size matter? Reviews in Fish Biology and 
Fisheries, 14(3), pp.321-334. 

Historically high returns of PWS pink salmon has been accompanied by decreasing body size. 
This research considered body size at return of PWS pink salmon against ten biophysical 
factors including hatchery inputs. Body size was also evaluated against wild pink salmon 
productivity. Two measures of temperature conditions were positively correlated to body size 
while three measures of pink salmon abundance (hatchery releases, hatchery returns, and 
overall GOA catch) were negatively correlated with body size. This is evidence that the growth 
of salmon in the ocean is density dependent and is also affected by environmental factors 
operating on the basin- and regional-scale. Body size significantly affected wild stock 
productivity, although marine environmental conditions explained most of the variability. 
Productivity of PWS pink salmon was affected more by regional environmental indices (e.g., 
GOA SST) than by basin-scale conditions (e.g., PDO) during their first year in ocean. Overall, 
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density-independent factors affect wild pink salmon productivity more than do than density-
dependent ones. While wild stocks may be affected by hatchery programs, the overall net 
benefit of hatcheries is much greater than the reduction in wild production. Continued evaluation 
of the efficacy of the hatchery programs is essential to give managers and policy -makers the 
data they need for informed decision-making. 

Wertheimer, A.C., Heard, W.R. and W.W. Smoker. 2004. Effects of hatchery releases and 
environmental variation on wild-stock productivity: consequences for sea ranching of 
pink salmon in Prince William Sound, Alaska. Pages 307-326 in: K.M. Leber, S. Kitada, 
H. L. Blankenship, and T. Svasand, eds. Stock Enhancement and Sea Ranching: 

Developments, Pitfalls and Opportunities, Blackwell Publishing, Oxford, UK. 

This study is a follow-up to the Wertheimer et al. (2001) comment on the Hilborn and Eggers 
(2000) study. Wertheimer et al. (2001) believed that the Hilborn and Eggers population model 
over-estimated wild production and did not consider other factors. Here, the researchers 
evaluate wild stocks (returns per spawner) against a number of parameters, including hatchery 
releases. Wild stock data (derived from ADFG harvest data and spawner surveys) from 1960-
1998 were used. Environmental variables included winter air temperature; spring air 
temperature; spring zooplankton abundance; herring biomass; Gulf of Alaska (GOA) summer 
sea surface temperature (SST); GOA summer wind stress; Pacific decadal oscillation (PDO); 
PDO-1 (variable using the annual winter PDO index in pink brood year y -1; evaluates 
conditions during the adult ocean life-history phase of pinks); GOA pink salmon abundance; 
marine survival index (MSI); and hatchery releases. Three separate time series were used 
(1980-1998; 1975-1998; and 1960-1998) because data on all the variables were available only 
in 1960-1998. For all three time series, indices/variables of environmental conditions better 
explained variability in wild stock productivity than did hatchery releases. In the 1975-1998 time 
period, while hatchery releases were significant, MSI explained more variability. The authors 
believe that the assertions made in Wertheimer et al. (2001) are validated and that wild stocks 
in PWS have only been marginally negatively affected by hatchery releases, and that the net 
benefits of pink salmon hatchery programs are substantially greater (an increase in total runs 3x 
to 6x). 

Yasumiishi, E.M., Criddle, K.R., Helle, J.H., Hillgruber, N. and F.J. Mueter. 2016. Effect of 
population abundance and climate on the growth of 2 populations of chum salmon 
(Oncorhynchus keta) in the eastern North Pacific Ocean. Fishery Bulletin, 114(2). 

The seasonal and annual marine growth of chum salmon from an Alaskan creek and a 
Washington river were compared to abundances of pink and chum salmon and climate indices. 
Data from the early 1970s through 2004 were used. Pink salmon abundance negatively affected 
immature growth of chum salmon, except in the case of the first immature year of WA river 
chum. The exception may be due to the marine distribution of WA river chum; they were not as 
far west or as far north as the AK creek chum and thus did not overlap with pinks to be affected. 
Growth of both populations (except mature growth) was positively related to surface sea 
temperatures after accounting for density-dependent effects. 
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Zador, S., Hunt Jr., G.L., TenBrink, T., and K. Aydin. 2013. Combined seabird indices show 
lagged relationships between environmental conditions and breeding activity. Mar Ecol 
Prog Ser (485), 245-258. 

Seventeen data sets related to the reproductive effort of five predacious seabirds were 
integrated into two indices using principal components analysis and then compared to 
environmental variables in the eastern Bering Sea. The two principal components (PC1 and 
PC2) accounted for 65% of the variability. Pink salmon abundance was not one of the 
environmental variables evaluated, but a “sawtooth” pattern in PC2 values was noted that 
corresponds to the odd/even year pattern in pink salmon abundance, reflecting lower kittiwake 
reproductive success in the odd-years (high pink abundance). The authors hypothesize that 
increased competition for prey between kittiwakes and pink salmon lead to lower kittiwake 
reproductive success in odd-years. 

Zavolokin, A. V., V. V. Kulik, and L. O. Zavarina. 2014. The food supply of the Pacific salmon of 
the genus Oncorhynchus in the Northwestern Pacific Ocean 2: comparative 
characterization and general state. Russian Journal of Marine Biology 40:199–207. 

The intent of the study was to determine how diet, growth, and survival interacted at various 
levels of salmon abundance and food abundance for salmon species in the northwestern 
Pacific, based on a hypothesis that salmon consume only a small portion of the prey available to 
them, even in periods of high salmon abundance. Periods of low food supply were identified for 
the western Bering Sea, the southern Sea of Okhotsk, and the northwestern Pacific Ocean, and 
most of these periods coincided with strong shoreward salmon migration. This evidence for a 
density-dependent effect included a shift in the diet composition and the feeding patterns of 
salmon. Because there was no reduction in growth or survival of salmon, the effect is thought to 
be small. The increase in salmon abundance in the 2000s was sufficiently supported by the 
available food. 
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D e ar  C h air m a n  J e ns e n  a n d  Al as k a  B o ar d  of  Fis h eri es  M e m b ers:  
 
T h e  C or d o v a  C h a m b er  of  C o m m er c e  h as  r e c e ntl y b e e n  m a d e  a w ar e  
of  K e n ai  Ri v er  S p ortfis hi n g  Ass o ci ati o n  ( K R S A) et  al. ’s E m er g e n c y  
P etiti o n  o n  V al d e z  Fis h eri es  D e v el o p m e nt  Ass o ci ati o n  ( V F D A). As  
t h e v oi c e  of  t h e C or d o v a  b usi n ess  c o m m u nit y  wit h  m e m b ers  
c o m prisi n g  a  v ari et y  of  i n d ustri es i n cl u di n g l o d gi n g, tr a ns p ort ati o n, 
o utfitti n g,  r et ail, tr a ns p ort ati o n, s hi p pi n g,  s e af o o d  h ar v esti n g,  
pr o c essi n g  a n d  m a n y  ot h ers  ar e as;  w e  d o  n ot  s u p p o rt  t his 
e m e r g e n c y  p etiti o n.  
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S ol o m o n  G ul c h  H at c h e r y.  W e  r e c o m m e n d  t h at t h e Al as k a  B o a r d  
of  Fis h e ri es  c o nfi r ms  Al as k a  D e p a rt m e nt  of  Fis h  a n d  G a m e ’s 
( A D F & G) fi n di n gs f o r a  l a c k of  e m e r g e n c y  wit h  r e g a r d s  t o t his 
p etiti o n,  a n d  r e q u est  t h at t h e b o a r d  t a k e n o  a cti o n  t o r e d u c e  t h e 
p e r mitt e d  c a p a cit y  of  t h e S ol o m o n  G u l c h H at c h e r y  b y  2 0  milli o n  
pi n k  s al m o n  e g gs  i n 2 0 1 8.   
 
W e  f e el t h at t h e Cit y  of  C or d o v a  b e n efits  gr e atl y  fr o m Pri n c e  Willi a m  
S o u n d  s al m o n  fis h eri es e n h a n c e m e nt  pr o gr a ms  t hr o u g h h at c h er y  
pr o p a g ati o n;  b ot h  s p ort  a n d  c o m m er ci al  fis h eri es e n h a n c e m e nt  eff orts  
o f t h e V al d e z  Fis h eri es  D e v el o p m e nt  Ass o ci ati o n.  W e  als o  f e el t h es e 
pr o gr a ms  pr o vi d e  s ust ai n a bl e  dir e ct  e c o n o mi c  a n d  s o ci al  b e n efit  t o 
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t hr o u g h o ut e ast er n  Pri n c e  Willi a m  S o u n d,  a n d  t his s p ort  fis hi n g 
a cti vit y  si g nifi c a ntl y i n cr e as es s u m m er  t o uris m b y  attr a cti n g  visit ors  
t o C or d o v a  t o s p ort  fis h i n e ast er n  Pri n c e  Willi a m  S o u n d;  f urt h er 
b e n efiti n g  l o c al c o m m er c e  t hr o u g h t h e s al e of  s p orti n g g o o ds,  c ust o m  
pr o c essi n g,  l o d gi n g, f u el, h ar b or  m o or a g e,  fl o at p l a n e c h art ers,  fis hi n g  
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pr o vi d e d  b y  V F D A  is s u bst a nti all y f u n d e d t hr o u g h t h e s al e of  c ost  
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S U P P O R TI N G T H E V A L D E Z FI S H E RI E S D E V E L O P M E N T A S S O CI A TI O N I N C., 
S O L O M O N G U L C H H A T C H E R Y P E R MI T T E D I N C R E A S E O F 2 0 MI L LI O N PI N K 

S A L M O N E G G S 

W H E R E A S , t h e Cit y of C or d o v a b e n efits gr e atl y fr o m Pri n c e Willi a m S o u nd s al m o n fis h eri es 
e n h a n c e m e nt pr o gr a ms t hr o u g h h at c h er y pr o p a g ati o n; a n d    

W H E R E A S , b ot h s p ort a n d c o m m er ci al fis h eri es e n h a n c e m e nt eff orts of t he V al d e z Fis h eri es 
D e v el o p m e nt Ass o ci ati o n, pr o vi d e  s ust ai n a bl e dir e ct e c o n o mi c a nd s o ci al b e n efit t o t h e c o m m u nit y of 
C or d o v a; a n d   

W H E R E A S ,  t his  b e n efit  is  r e ali z e d  t hro u g h  t h e  cr e ati o n  of  l o c al  s e af o o d  pr o c essi n g  j o bs, 
fis h eri es b usi n ess t a x, i n cr e ase d c o m m er c e a n d s e af o o d i n d ustr y  i n v est m e nt i n o ur c o m m u nit y; a n d  

W H E R E A S ,  t h e  e n h a n c e m e nt  of  t h e  s p ort  fis h er y  b y  V F D A  pr o vi d es  si g nific a nt  fis hi n g 
o p p ort u nit y f or c o h o s al m o n t hr o u g h o ut e ast er n Pri n c e Willi a m S o u n d; a n d 

W H E R E A S ,  t his  s p ort  fis hi n g  a cti vit y  si g nifi c a ntl y  i n cr e as es  s u m m er  t ouris m  b y  attr a cti n g 
visit ors t o C or d o v a t o s p ort fis h i n e ast er n Pri n c e Willi a m S o u n d; f urt h er b e n efiti n g l o c al c o m m er c e 
t hr o u g h t h e s al e of s p orti n g g o o ds, c ust o m pr o c essi n g, l o d gi n g, f u el, h ar b or m o or a g e, fl o at pl a n e c h art ers, 
fis hi n g c h art ers a n d ot h er p ur c h as es, a n d  

W H E R E A S , t h e s p ort fis h e n h a n c e m e nt pr o gr a m pr o vi d e d b y V F D A is s u bst anti all y f u n d e d 
t hr o u g h t h e s al e of c ost re c o v er y pi n k s al m o n; a n d   

W H E R E A S ,  s al m o n  h at c h er y  pr o gr a ms  li k e  t h e  o n es  at  V F D A  ar e  p er mitt e d usi n g  a  p u bli c 
pr o c ess, t h e y e m pl o y str o n g s ci e ntifi c m et h o d ol o g y a n d ar e b uil t u p o n s o u n d a n d s ust ai n a bl e fis h eri es 
p oli ci es i nt e n d e d t o pr ot e ct  wil d s al m o n p o p ul ati o ns. 

N O W, T H E R E F O R E, B E I T R E S O L V E D T H A T , t h e Cit y of C or d o v a affir ms its s u p p ort f or 
t h e V al d e z Fis h eri es D e v el o p m e nt Ass o ci ati o n s al m o n fis h er y e n ha n c e m e nt pr o gr a ms, a n d  

B E I T F U R T H E R R E S O L V E D , t h at t h e Cit y of C or d o v a s u p p orts t h e Al as k a D e p art m e nt of 
Fis h & G a m e’s a p pr o v al of V F D A’s p er mitt e d i n cr e as e of 2 0 milli o n pi n k s al m o n e g gs at t h e S ol o m o n 
G ul c h H at c h er y. 

P A S S E D A N D A P P R O V E D T HI S 2 7 t h D A Y O F J U N E 2 0 1 8. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Cl a y R. K o pli n, M a y or 

A T T E S T:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
S us a n B o ur g e ois, C M C, Cit y Cl er k   

P C 0 3 3
1 of 2



 

C O C _ P W S _ H at c h er y _ B O F _ E -mt g _ o p p os e _ltr _ 0 7 0 9 1 8 _ C K. d o c  

J ul y 9, 2 0 1 8 
 
C h air m a n J o h n J e ns e n  
Al as k a B o ar d of Fis h eri e s  
B o ar ds S u p p ort S e cti o n 
P O B o x 1 1 5 5 2 6 
J u n e a u, A K 9 9 8 1 1 
S u b mitt e d vi a e m ail: df g. b of. c o m m e nts @ al as k a. g o v 
 
R E: C o m m e nts o n K R S A et al. E m er g e n c y P etiti o n o n V F D A 
 
D e ar C h air m a n J e ns e n a n d Al as k a B o a r d of Fis heri es  ( “ B o ar d ”) M e m b ers:  
 
T h e Cit y of C or d o v a str o n gl y o p p os es b ot h a fi n di n g of e m er g e n c y t o c o nsi d er c o u nt er m a n di n g 
Al as k a D e p art m e nt of Fis h a n d G a m e ( “ D e p art m e nt ”) a p pr o v e d V F D A 2 0 1 8 h at c h er y r el e as e 
l e v els, a n d t h e J ul y 1 7, 2 0 1 8 m e eti n g s c h e d ul e f or p u bli c p arti ci p ati o n f or t h e e m er g e n c y p etiti o n.   
 
H at c h er y r el e as e l e v els r e pr es e nt d e c a d es of p u bli c pr o c ess a n d D e p art m e nt M a n a g e m e nt. 
E m er g e n c y m o difi c ati o n of t h os e l e v els wit h o ut t h e or d erl y a n d c o m pr e h e n si v e e v al u ati o n 
s c h e d ul e d f or O ct o b er w hi c h K R S A i m pli es i n t h eir p etiti o n is a n irr es p o n si bl e a p pr o a c h, 
r e pr es e nts a c art-b ef or e -t h e h ors e s ol uti o n t o a n u n q u alifi e d pr o bl e m. 
 
T h e y Cit y of C or d o v a p arti c ul arl y r es e nts c o nsi d eri n g a n e m er g e n c y or d er of t his e c ol o gi c al a n d 
e c o n o mi c m a g nit u d e o n J ul y 1 7 t h at t h e p e a k of t h e h ar v est a n d pr o c essi n g s e as o n w h e n m ost of t h e 
k e y st a k e h ol d ers, i n cl u di n g t h e Cit y of C or d o v a, ar e li mit e d i n t h eir a bilit y t o p arti ci p at e. W h et h er 
c oi n ci d e nt al or n ot, t h e ti mi n g pr es e nts t h e a p p e ar a n c e of bi as a n d m oti v e o n t h e p art of t h e Al as k a 
B o ar d of Fis h eri es  a n d u n d er mi n es c o nfi d e n c e i n t h e p u bli c pr o c ess.  I j oi n e d d o z e ns of 
st a k e h ol d ers i n c o m mitti n g p ers o n al ti m e a n d r es o ur c es t o p arti ci p ati n g i n t h e P W S fi nfis h 
m e eti n gs i n V al d e z l ast f all w h er e I d e v el o p e d a n a p pr e ci ati o n f or t h e B o ar d’s t h o u g htf ul a n d 
d eli b er at e c o nsi d er ati o n of t h e l ar g e v ol u m e a n d c o m pl e xit y of iss u es y o u c o nsi d er.  I n ot e d t h at 
c o m p e ns at e d r e pr es e nt ati v es of t h e K R S A w er e i n att e n d a n c e at t h at m e eti n g a n d str o n gl y q u esti o n 
w h y c o n c er ns wit h h at c h er y r el e as es w er e n ot r ais e d at t h at m or e a p pr o pri at e ti m e.  Pl e as e d e n y 
c o nsi d er ati o n of t his e m er g e n c y r e q u est at t his ti m e a n d pr o c e e d wit h a p pr o pri at e  c ar e  a n d 
c o nsi d er ati o n, o ur c o m m u nit y li v eli h o o ds a n d hi g hl y c o m pl e x e c os yst e ms d e p e n d u p o n it. 
  
R es p e ctf ull y , 
 

 
Cl a y  K o pli n 
M a y or of C or d o v a 
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J ul y 9 t h 2 0 1 8 
 

C h air m e n J e ns e n a n d B o ar d m e m b ers,  
 

C or d o v a Distri ct Fis h er m e n U nit e d is a n o n- pr ofit m e m b ers hi p or g a ni z ati o n r e pr es e nti n g o v er 9 0 0 
c o m m er ci al fis hi n g f a mili es w h o p arti ci p at e i n c o m m er ci al fis h eri es i n Al as k a’s Ar e a E, w hi c h i n cl u d es Pri n c e 
Willi a m S o u n d, t h e C o p p er Ri v er r e gi o n, a n d t h e n ort h er n- c e ntr al G ulf.  

W e w o ul d li k e t o a d dr ess t h e a b us e of p u bli c pr o c ess t h at is c urr e ntl y b ei n g pr a cti c e d r e g ar di n g t h e 
s e c o n d E m er g e n c y P etiti o n s u b mitt e d b y t h e K e n ai Ri v er S p ortfis hi n g Ass o ci ati o n, a n d t h e t hir d E m er g e n c y 
P etiti o n o n Pri n c e Willi a m S o u n d H at c h er y pr o d u cti o n a n d pi n k s al m o n str a yi n g. It is of gr e at c o n c er n t h at t h e 
B o ar d w o ul d s u p p ort e n a cti n g e m er g e n c y r e g ul ati o n at t his ti m e.  

A D F & G h as f o u n d, f or t h e s e c o n d ti m e, n o e m er g e n c y r e g ar di n g t h e p etiti o ns s u b mitt e d b y K R S A. T h e 
B o ar d of Fis h f o u n d n o e m er g e n c y w h e n t h e y dis c uss e d t h e first p etiti o n at t h e st at e wi d e m e eti n g t his s pri n g. 
F urt h er, t h e B o ar d d et er mi n e d t h at dis c ussi o n o n h at c h er y pr o d u cti o n w o ul d b e t a k e n u p at t h e O ct o b er w or k 
s essi o n, w h e n t h e p u bli c h a d t h e o p p ort u nit y t o p arti ci p at e.  

O ur c o m m er ci al s ei n e a n d gill n et fl e ets ar e i n t h e mi d dl e of t h e fis hi n g s e as o n. 1, 5 0 0 c o m m er ci al 
s al m o n p er mit h ol d ers a n d t h eir cr e ws d e p e n d o n h at c h er y pr o d u cti o n, as 6 4 % of t h eir gr oss e ar ni n gs c o m e 
fr o m P W S A C s al m o n. M ost h a v e b e e n i n r e m ot e ar e as f or w e e ks, i n eff ort t o pr o vi d e f or t h eir f a mili es, o ur 
c o m m u niti es, a n d s u p p ort t h e St at e of Al as k a’s m ost v al u a bl e r e n e w a bl e r es o ur c e. A h e ari n g i n t h e mi d dl e of 
t h e fis hi n g s e as o n i nfri n g es o n t h e ri g hts of a p er mit h ol d ers a bilit y t o p arti ci p at e i n t h e p u bli c pr o c ess of t h es e 
m e eti n gs. T his m e eti n g is s c h e d ul e d d uri n g o n e of t h e w orst ti m es, t o t h e d etri m e nt of t h e us er gr o u p m ost 
aff e ct e d.  

F urt h er, it h as c o m e t o o ur att e nti o n t h at t h e t w o i n di vi d u als w h o h a v e n o mi n at e d t his m e eti n g, will 
s u p p os e dl y n ot b e i n att e n d a n c e at t h e J ul y 1 7t h h e ari n g. It is f ar ci c al t h at b o ar d m e m b ers w o ul d c all f or a 
m e eti n g, p ot e nti all y r es ulti n g i n d etri m e nt al e m er g e n c y r e g ul ati o ns, w h e n t h e y d o n ot h a v e t h e ti m e t h e ms el v es 
t o att e n d i n p ers o n. T h e h e ari n g is cl e arl y u nti m el y f or t h os e b o ar d m e m b ers t o pr o p erl y att e n d, j ust as it is f or 
t h e c o m m er ci al fl e et.  

T h er e is n o q u esti o n a b o ut t h e vit al r ol e h at c h eri es pl a y i n t h e St at e of Al as k a. H at c h eri es i n Pri n c e 
Willi a m S o u n d s u p p ort t h e e c o n o mi c f o u n d ati o n of Al as k a’s e c o n o m y a n d b e n efit all us er gr o u ps. S p ort us ers 
d e p e n d o n t h e V F D A h at c h er y pr o d u cti o n, as V F D A fis h m a k e u p 7 5 % of all C o h o a n d 9 0 % of all pi n k s al m o n 
c a u g ht i n t h e V al d e z ar e a. T h e fl e et h as s e e n t h e h e a v y pr es e n c e of s u bsist e n c e us ers i n M ai n B a y t his y e ar, as 
m a n y c o m e t o h ar v est P W S A C s o c k e y e s al m o n. D at a pr o vi d e d b y t h e M c D o w ell Gr o u p st at es t h at al m ost 
7 0 0, 0 0 0 P W S A C s o c k e y es w er e h ar v est e d b et w e e n 1 9 9 9 a n d 2 0 1 1 b y s u bsist e n c e a n d p ers o n al us e fis h er m e n, 
7 3 % of w hi c h w e nt t o A n c h or a g e, F air b a n ks, a n d t h e M ats u B or o u g h.   

T h es e p etiti o ns h a v e b e e n e x h a ust e d, as t h e y h a v e a p p e ar e d at al m ost e v er y B o ar d of Fis h m e eti n g o v er 
t h e l ast 6 m o nt hs. D es pit e t h e c o nti n u e d fi n di n gs of n o e m er g e n c y, t h e p etiti o n ers c o nti n u e t o pr ess t h e B o ar d 
wit h m a ki n g a d e cisi o n i n t h eir f a v or. As t h e B o a r d of Fis h e ri es s u p p o rts o p e n a n d e q u all y a v ail a bl e p u bli c 
p r o c ess, w e r e q u est t his p etiti o n b e d e ni e d a n d i niti al pl a ns t o h ol d c o n v e rs ati o ns wit h t h e p u bli c d u ri n g 
t h e O ct o b e r w o r k s essi o n b e p u rs u e d.  
 
Si n c er el y,  
T h e C or d o v a Distri ct Fis h er m e n U nit e d B o ar d of Dir e ct ors  
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S u b mitt e d B y
Cr ai g E v e n s

S u b mitt e d O n
7/ 7/ 2 0 1 8 1 0: 5 4: 2 3 A M

Affili ati o n

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s,

I, Cr ai g E v e n s, c a pt ai n of F/ V Ori o n d o n ot li k e i nt er e st gr o u p s cir c u m v e nti n g p u bli c pr o c e s s b y u si n g t h e e m er g e n c y p etiti o n pr o c e s s
d uri n g t h e b u s y c o m m er ci al fi s hi n g s u m m er m o nt h s. A s a c o m m er ci al fi s h er m a n fr o m P et er s b ur g f or o v er 4 0 y e ar s, 2 5 of w hi c h I o p er at e
F/ V Ori o n a s a s al m o n p ur s e s ei n er i n t h e s u m m er, I r el y h e a vil y o n t h e r e s o ur c e. 

I ur g e y o u t o p o st p o n e t h e e m er g e n c y p etiti o n of e g g t a k e p er mitti n g of V al d e z Fi s h eri e s D e v el o p m e nt A s s o ci ati o n u ntil t h e O ct o b er w or k
s e s si o n or t h e M ar c h m e eti n g.

Si n c er el y,

Cr ai g E v e n s

F/ V Ori o n 
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T o: Al as k a B o ar d of Fis h eri es  

R E: C o m m e nts o n K R S A et al. H at c h er y E m er g e n c y P etiti o n  

D e ar C h air m a n J e ns e n a n d B o ar d of Fis h eri es M e m b ers:  

M y n a m e is D a m M cl e a n a n d I w as b or n o n t h e p ar k stri p i n Pr o vi d e n c e H os pit al, A n c h or a g e, A K 
i n 1 9 5 8.  As a c hil d I gr e w u p i n A n c h or a g e o n C a m p b ell L a k e a n d fis h e d f or ki n g a n d sil v er 
s al m o n, t h at fis h er y is g o n e t o m y k n o wl e d g e al o n g  wit h st e a m er a n d b utt er cl a ms i n K B a y a n d 
r a z or cl a ms o n t h e K e n ai P e ni ns ul a, t h e n e xt t o g o will pr o b a bl y b e t h e l ar g e ki n g s al m o n o n t h e 
K e n ai Ri v er.  I d o n ot f e el t h at h at c h eri es ar e t h e pr o bl e m, I f e el t h e pr o bl e m  is p e o pl e.  T h er e ar e 
f ar t o o m a n y us ers o n t h e K e n ai Ri v er a n d C o o k I nl et. 

Ye ars a g o I w at c h e d t h e S ur g e o n G e n er al st at e o n N ati o n al T V t h at ci g ar ett es ar e n ot h ar mf ul t o 
y o ur h e alt h - s o I a m v er y w ar y of p e di gr e e e x p erts s p e wi n g pr o p a g a n d a t o s u p p ort a hi d d e n 
a g e n d a, or e v e n w ors e, d o n ati o ns t o t h eir f o u n d ati o ns. 

I c o m m er ci al fis h i n P W S o n a p urs e s ei n er.  I a m a fr a cti o n al o w n er of Sil v er B a y S e af o o ds  ( S B S) 
i n Val d e z a n d I e m pl o y 3 s e as o n al w or k ers.  I h a v e h e alt h i ns ur a n c e t hr o u g h S B S a n d h a v e f u n d e d 
m y o w n r etir e m e nt a n d s u p p ort st at e a n d f e d er al g o v er n m e nt t hr o u g h dir e ct a n d i n dir e ct t a x es.  I 
c at c h f ar m or e ki n g s al m o n tr olli n g wit h s p ort fis h g e ar t h a n I d o w hil e fis hi n g f or pi n k s al m o n 
wit h a p urs e s ei n e.  

I b el i e v e pi n k s al m o n d o n ot c o m p et e wit h ki n g s al m o n  si n c e t h e y li v e i n diff er e nt p arts of t h e 
o c e a n.  Mi d -w at er tr a wl ers i n Al as k a  h ar v est a l ot m or e ki n g s al m o n , si mil ar t o t h e s p ort fis hi n g 
fl e et, a n d  f e w pi n k s al m o n.  T h e ki n g s al m o n I c at c h a p p e ar t o b e e ati n g h erri n g, s a n d l a n c e, 
h o oli g a n, s m elt, s m all c o d, s m all p oll o c k , a n d w h at  I b eli e v e t o b e bl a c k w or ms w hi el pi n k s al m o n 
e at z o o pl a n kt o n, a n d s m all i ns e cts.   

It is m y u n d erst a n di n g t h at t h e U. S. S u pr e m e C o urt h as r ul e d t h at t h er e is n o diff er e n c e b et w e e n 
h at c h er y a n d wil d fis h o n t h e C ol u m bi a Ri v er a n d it m a y b e t h e o nl y w a y t o s a v e t h e l ar g e K e n ai 
g e n e p o ol is wit h a h at c h er y pr o gr a m b ef or e t h e y b e c o m e e xti n c t, a n d c at c h a n d r el e as e is n ot a n 
o pti o n i n a n y s yst e m.  

I a m al ar m e d t h at t h e B O F c a n st o p a n e n h a n c e m e nt pr o gr a m t h at h as b e e n p er mitt e d d uri n g t h e 
s u m m er m o nt hs w h e n c o m m er ci al fis h er m e n ar e at s e a a n d u n a bl e t o h a v e a v oi c e o n s o m et hi n g 
t h at t h eir li v es d e p e n d o n.  W hil e at t h e s a m e ti m e Br a dl e y H y dr o el e ctri c is pr o c e e di n g wit h 
di v erti n g B attl e Cr e e k i nt o t u r bi n es a n d t h at l at e c o h o r u n will str a y t o s uit a bl e h a bit at as s al m o n 
ar e k n o w n t o d o, or t h e y will b e c o m e e xti n ct.   

I n cl osi n g o c e a n a ci difi c ati o n is pr o b a bl y o ur bi g g er c h all e n g e a n d w e h a v e i g n or e d C a n a di a n 
w ar ni n gs a n d n o w it is st arti n g t o aff e ct Al as k a n w at ers.  A d di ti o n all y, pl asti c i n t h e P a cifi c G yr e 
is n ot h el pi n g.  We ar e t h e i n v asi v e s p e ci es, G o d h el p us all. 

Si n c er el y,  
D a n M cl e a n - F/ V Mis s D a ni c a  
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S u b mitt e d B y
D a v e B e a m

S u b mitt e d O n
7/ 8/ 2 0 1 8 3: 1 4: 5 7 P M

Affili ati o n

P h o n e
9 0 7- 2 4 4- 4 7 0 1

E m ail
gir d w o o d 5 2 a k @ y a h o o. c o m

A d dr e s s
P O B o x 2 9 7
Gir d w o o d, Al a s k a 9 9 5 8 7

J ul y 7, 2 0 1 8
D e ar B o ar d of Fi s h M e m b er s:
    I h a v e li v e d a n d c o m m er ci all y fi s h e d i n Al a s k a si n c e 1 9 7 9, a n d I a m e xtr e m el y c o n c er n e d a b o ut t h e e m er g e n c y or d er p ut i n b y t h e
K S R A ai m e d at li miti n g h at c h er y pr o d u cti o n i n P W S. Si n c e 1 9 8 5, I h a v e b e e n r el yi n g o n h at c h er y pr o d u cti o n t o m a k e m y li vi n g a n d
s u p p ort m y f a mil y. A s a s ei n e o p er at or si n c e 2 0 0 9, e a sil y 7 0 % of o ur s e a s o n’ s c at c h i s pr o d u c e d b y t h e h at c h eri e s. It w o ul d b e
d e v a st ati n g t o t h e 5 0 0 pl u s gill n ett er s a n d m or e t h a n 2 3 0 s ei n er s w h o r el y o n h at c h er y pr o d u cti o n i n P W S, n ot t o m e nti o n t h e cr e w s, fi s h
pr o c e s s or s, h at c h er y w or k er s, t e n d er s a n d t o w n s of Pri n c e Willi a m S o u n d a n d t h e e ntir e st at e of Al a s k a. Alt h o u g h t h e K S R A ar e
c o n si d er e d a s p ort fi s hi n g a s s o ci ati o n, t h e y ar e n ot n e c e s s aril y r e pr e s e nti n g t h e t h o u s a n d s of r e cr e ati o n al fi s h er m e n w h o r el y o n a n d
e nj o y t h e h at c h er y pr o d u cti o n i n P W S. 
    I n m y o pi ni o n, t h e c a u s e t h at t h e K S R A i s s u p p orti n g i s p er s o n all y c h ar g e d r at h er t h a n s ci e ntifi c all y f o u n d e d. T h e t h e or y t h at h at c h er y-
pr o d u c e d pi n k s al m o n ar e c o m p eti n g wit h c hi n o o k s al m o n i n t h e o p e n o c e a n i s u nf o u n d e d. N o s u c h st u d y h a s e v er b e e n d o n e.
    T h e ti mi n g of t hi s e m er g e n c y m e eti n g i s v er y u nf ort u n at e f or t h e c o m m er ci al fl e et. D uri n g t h e s u m m er, w e ar e all w or ki n g t o m a k e o ur
li vi n g a n d will b e u n a bl e t o att e n d. T h er e will b e a gr o u p of fi s h er m e n’ s wi v e s fr o m Gir d w o o d, Al a s k a, i n cl u di n g m y wif e, att e n di n g t h e J ul y
1 7 m e eti n g. 

T h a n k y o u f or c o n si d eri n g m y c o m m e nt s.

Si n c er el y,
D a v e B e a m
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F r o m: E y e of t h e St or m

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: Pr o p o s e d a d diti o n al 2 0 milli o n pi n k s al m o n e g g t a k e i n Pri n c e Willi a m S o u n d

D a t e: T h ur s d a y, J u n e 2 8, 2 0 1 8 1 1: 4 0: 3 8 A M

D e ar Sir/ M a d a m,

 

I m ust w ei g h i n o n t h e pr o p os e d a d diti o n of a 2 0 milli o n e g g t a k e f or pi n k s al m o n b y t h e

Pri v at e N o n- Pr ofit h at c h eri es i n Pri n c e Willi a m S o u n d.   As a r e cr e ati o n al a n d c h art er fis h er m a n

f or o v er 2 5 y e ars i n Pri n c e Willi a m S o u n d, m y t h o u g hts a ct u all y f o c us o n l e s s r aisi n g/r el e as e

of pi n ks i n Pri n c e Willi a m S o u n d!   All h at c h er y r el e as e fis h c o m p et e f or li mit e d f o o d s u p pli es

wit h n at ur al r u ns... a d di n g m or e is j ust si m pl y t h e wr o n g a p pr o a c h.   S ci e ntifi c d at a s h o ws t h at

n at ur al pi n k r u ns i n Pri n c e Willi a m S o u n d h a v e b e e n si g nifi c a ntl y c o m pr o mis e d wit h h at c h er y

fis h.  W h e n I r e a d a b o ut s o m e str e a ms i n L o w er C o o k I nl et h a vi n g u p t o a 7 0 % r et ur n of Pri n c e

Willi a m S o u n d h at c h er y pi n ks, I r e all y di d n’t n e e d t o r e a d f urt h er.   T his s a ys it all!!

 

Pl e as e d o n’t l et t h e pr o p os al f or a n a d diti o n al 2 0 milli o n pi n k s al m o n e g g t a k e b y t h e

h at c h eri es.   I nst e a d, pl e as e t ur n y o ur t h o u g hts t o r e d u ci n g a n d m or e cl os el y r e g ul ati n g w h at

t h e h at c h eri es t ur n o ut.

 

T h a n ks f or t h e o p p ort u nit y t o c o m m e nt,

 

C a pt. D a v e G ol dst ei n

Pri n c e Willi a m S o u n d E c o- C h art ers, L L C

w w w. p ws e c o. c o m

( 9 0 7) 2 4 4- 0 2 3 4
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S u b mitt e d B y
D a vi d Bl a k e

S u b mitt e d O n
7/ 5/ 2 0 1 8 1: 1 0: 5 4 P M

Affili ati o n

I h a v e b e e n a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d C o p p er Ri v er Di stri ct f or t h e l a st 3 5 y e ar s.  I h a v e b e e n f oll o wi n g t h e
att a c k o n Pri n c e Willi a m S o u n d h at c h eri e s si n c e t h e b e gi ni n g of t h e y e ar.  W hil e o ut o n t h e Fi s hi n g Gr o u n d s I h a v e b e c o m e a w ar e of a 3r d
E m er g e n c y P etiti o n o n t h e s u bj e ct fil e d b y K R S A.  T hi s p etiti o n r e s ult e d i n a h e ari n g b ei n g s c h e d ul e d i n t h e mi d dl e of m y f s hi n g s e a s o n
w h e n I c a n n ot f ull y p arti ci p at e i n t h e p u bli c pr o c e s s l ai n o ur f or o uir fi s h er y.  T hi s s a m e i s s u e h a s n o w c o m e b ef or e t h e B o ar d of Fi s h eri e s
a n d A D F G o n 4 o c c a si o n s i n a si x m o nt h ti m e s p a n.  A D F G h a s st at e d t h at t h er e i s n o fi n di n g of a n y e m er g e n c y e a c h ti m e.  T h e B o ar d of
Fi s h h a s s et a d at e f or a n O ct o b er  W or k S e s si o n i n A n c h or a g e t o a d dr e s s t h e s u bj e ct, w h e n t h e y h a v e m or e d at a a n d m or e ti m e t o
r e vi e w s ai d d at a.  T h e fil er e s of t h e p etiti o n ar e b er ati n g t h e B o ar d of Fi h eri e s i nt o m a ki n g a d e ci si o n i n t hi er f a v or, w h e n t h e y ar e
u n s ati sfi e d wit h t h e pr e vi o u s a n s w er s fr o m t h e pr e vi o u s 3 p etiti o n s.

     It i s a n a b u s e of p u bli c p oli c e t h at a 3r d E m er g e n c y P etiti o n i s b ei n g br o ui g ht t o t h e B o at d of Fi s h eri e s o n c e a g ai n aft er i d w a s alr e a d y
d et er mi n e d t h at e w a s n o fi n di n g of E m er g e n c y a n d af g er it w a s d e ci d e d t h at t hi s i s s u e w o ul d b e t a k e n u p at t h e O ct o b er W or k S e s si o n i n
A n c h or a g e.

O n c e a g ai n I a m str o n gl y o p p o s e d t o t hi s p etiti o n a n d a s k t h e B o ar d t o o n c e a g ai n t o t a k e n o a cti o n a n d c o nti n u e f or w ar d wit h t h e pl a n t o
m e et i n O ct o b er a s pr e vi o u sl y d et er mi n e d f or t hi s s u bj e ct.

I b eli e v e t h at t h e B o ar d of Fi s h eri e s n e e d t o h a v e t h e ti m e i n O ct o b er t o cl o s el y e x pl or e t h e cl ai m s b y K R S A a n d r e vi e w t h e a ct u al f a ct s
b e hi n d t h e d at a t h at i s i n m y o pi ni o n b ei n g di st ort e d t o r efl e ct a p o s si bl e e m er g e n c y.  T h e di st ort e d pr e s e nt ati o n n e e d t o b e s ort e d o ut
a n d a c ct u al f a ct s n e e d t o b e i n pl a c e at t h e O ct o b er m e eti n g t h at h a s pr e vi o u sl y s c h e dl e d. 

T h a n k Y o u f or t h e o p p ort u nit y f or c o m m e nt a n d f or y o ur s er vi c e o n t h e b o ar d

D a vi d Bl a k e
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S u b mitt e d B y
D a vi d Bl o u nt

S u b mitt e d O n
7/ 8/ 2 0 1 8 9: 1 6: 2 3 P M

Affili ati o n
drift gill n et p er mit h ol d er

P h o n e
5 7 5 3 1 7 1 7 2 3

E m ail
d k bl o u nt @ h ot m ail. c o m

A d dr e s s
b o x 1 9 1 2 
C or d o v a, Al a s k a 9 9 5 7 4

Gr e eti n g s B o ar d of Fi s h M e m b er s:   T h a n k y o u f or a n o p p ort u nit y t o c o m m e nt o n t hi s pr o p o s al.   T h er e s e e m t o b e n o e n d t o t h e g o o d
c o m m e nt s r e g ar di n g t h e h at c h er y s yst e m t h at w a s r e s c u e d fr o m t h e st at e b y c o m m er ci al fi s hi n g.   T hi s r e s o ur c e b e n efit s all citi z e n s
i n cl u di n g n u m er o u s vi siti n g t o uri st a n d s p ort fi s h er m e n.   T h e s p e cifi s m erit s ar e t o b e di s c u s s e d i n O ct o b er at a w or k s h o p.    T hi s
e m er g e n c y p etiti o n h a s b e e n d e ni e d a f e w ti m e s a n d t hi s att e m pt i s n o e m er g e n c y.    It i s a v er y u nf air att e m pt t o c at c h t h e p e o pl e wit h t h e
m o st t o l o s e a n d bi g g e st i nt er e st at a v er y v ul n er a bl e ti m e i n or d er t o p u s h t h e a g e n d a of a s m all s p e ci al i nt er e st gr o u p.   T h e v a st m aj orit y
of t h e s u p p ort er s of t h e h at c h er y s yst e m ar e i n t h e mi d st of a v er y diffi c ult fi s hi n g s e a s o n, m o stl y a w a y fr o m h o m e p ort s a n d m a n y o ut of
t o u c h wit h fi s h eri e s p oliti c s.   Pl e a s e d e n y t hi s m oti o n a n d all o w f or it t o b e h e ar d pr o p erl y at a ti m e w h e n all u s er gr o u p s c a n b e f airl y
r e pr e s e nt e d.   T h a n k y o u.  D a vi d Bl o u nt F/ V S al m o n S h ar k
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F r o m: D a vi d Br a n s h a w

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: E m er g e n c y P etiti o n a b o ut P W S h at c h er y pr o d u cti o n

D a t e: W e d n e s d a y, J u n e 2 7, 2 0 1 8 1 2: 0 9: 1 7 P M

:
N a m e: D a vi d Br a ns h a w                        
Fis hi n g V ess el: F/ V H er o
H o m e P ort: C or d o v a Al as k a
 
T o: Al as k a B o ar d of Fis h eri es
 
R E: C o m m e nts o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e ns e n a n d B o ar d of Fis h eri es M e m b ers:

 

I a m a c o m m er ci al fis h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’s c o m m er ci al
s al m o n fis h er y f or m y f a mil y’s li v eli h o o d. 1, 5 0 0 a cti v e s al m o n p er mit h ol d ers a n d t h eir cr e w
w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di es h a v e s h o w n
t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n ers’ a n n u al a v er a g e gr oss e ar ni n gs, w hil e
P W S  s ei n ers  a n d  gill n ett ers  d eri v e  6 4 %  of  t h eir  gr oss  e ar ni n gs  fr o m  h ar v esti n g  P W S A C
s al m o n.  O n  m a n y  y e ars  i n  P W S,  t h er e  w o ul d  n ot  b e  m u c h  fis h  at  all  if  it  w er e n’t  f or  t h e
h at c h eri es.

 

H at c h er y pr o gr a ms ar e e c o n o mi c dri v ers f or Al as k a n c o m m u niti es. St u di es h a v e s h o w n t h at
7 4 % of V F D A’s c o m m er ci al s al m o n h ar v est v al u e g o es t o Al as k a n r esi d e nts, wit h 3 7 % g oi n g
t o  r esi d e nts  of  C or d o v a  a n d  V al d e z,  2 3 %  t o  t h e  K e n ai  P e ni ns ul a,  9 %  t o  r esi d e nts  of
A n c h or a g e,  a n d  4 %  c o m bi n e d  t o  r esi d e nts  fr o m  K o di a k,  M at- S u,  Sit k a,  a n d  Wr a n g ell-
P et ers b ur g.  It  s h o ul d  b e  n ot e d  t h at  t h es e  h at c h er y  fis h  ar e  n ot  j ust  b e n efiti n g  c o m m er ci al
fis h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m ost 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v est e d i n s u bsist e n c e a n d p ers o n al us e fis h eri es b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h es e
fis h  g oi n g  t o  r esi d e nts  of  A n c h or a g e,  F air b a n ks  N ort h  St ar  B or o u g h,  a n d  t h e  M at a n us k a-
S usit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nts f or 7 5 % of all c o h o a n d 9 0 %
of  all  pi n k  s al m o n  c a u g ht  b y  s p ort  fis h  a n gl ers  i n  t h e  V al d e z  ar e a,  a n d  t h e  t ot al  s p ort  fis h
e c o n o mi c o ut p ut f or V F D A is esti m at e d at $ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wis h t o v oi c e a c o n c er n a b o ut pr o c ess. C o n v e ni n g a n e m er g e n c y m e eti n g o n t his
iss u e d uri n g t h e mi d dl e of o ur c o m m er ci al s al m o n fis hi n g is u nr e as o n a bl e a n d p o or pr o c ess,
es p e ci all y  w h e n  t h e  s a m e  p etiti o n  h as  alr e a d y  b e e n  d e ni e d  d u e  t o  n ot  m e eti n g  e m er g e n c y
crit eri a.  T h e  b o ar d  h as  s c h e d ul e d  a  dis c ussi o n  o n  h at c h er y  pr o d u cti o n  at  t h e  O ct o b er  2 0 1 8
w or k s essi o n. B y h ol di n g t his m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y
f ell o w P W S fis h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.
R e g ar ds
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D a vi d Br a ns h a w

Al as k a r esi d e nt/ C o m m er ci al fis h er m a n
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S u b mitt e d B y
D a vi d Br a n s h a w

S u b mitt e d O n
6/ 2 8/ 2 0 1 8 1: 0 1: 1 2 P M

Affili ati o n

P h o n e
9 0 7 4 2 4 7 6 9 4

E m ail
d a vi d br a n s h a w @ ct c a k. n et

A d dr e s s
1. 2 5 mil e w hit s h e d r d
p o b o x 2 2 4 1
c or d o v a, Al a s k a 9 9 5 7 4

T o: B O F

I o p p o s e t h e e m er g e n c y p etiti o n li miti n g h at c h er y pr o d u cti o n i n P W S. C P F h at c h er y pr o d u cti o n i s viti al t o m y li v el y h o o d. Wit h o ut h at c h er y
pr o d u cti o n I w o ul d b e o ut of b u si n e s s. Wit h t h e cl o u s ur e of t h e 2 0 1 8 C o p er Ri v er gil n ett fi s h er y h at c h er y pr o d u cti o n i s m y o nl y m e a n s of
m a ki n g a li vi n g. T hi s h at c h er er y pr o d u cti o n i s al s o vit al t o m y c o m m u nit y of C or d o v a, wit h o ut it, o ur t o w n w o ul d b e str u g gli n g t o s ur vi v e.
T h a n k y o u f or t a ki n g m y c o m e nt s.

D W Br a n s h a w
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S u b mitt e d B y
D a vi d E d e n s

S u b mitt e d O n
7/ 8/ 2 0 1 8 9: 1 5: 5 4 A M

Affili ati o n

P h o n e
9 0 7- 3 9 9- 4 4 5 8

E m ail
d n a e d e n s @ g m ail. c o m

A d dr e s s
P. O. b o x 3 4 5 6
H o m er, Al a s k a 9 9 6 0 3

C h air m e n J e n s e n a n d B o ar d m e m b er s,

I a m a c o m m er ci al fi s h er m e n of t h e Pri n c e Willi a m S o u n d a n d C o p p er Ri v er Di stri ct. I h a v e b e e n f oll o wi n g t h e att a c k o n
Pri n c e Willi a m S o u n d H at c h eri e s si n c e t h e b e gi n ni n g of t h e y e ar. W hil e o ut fi s hi n g o n t h e gr o u n d s, I b e c a m e a w ar e of a 3r d
E m er g e n c y P etiti o n o n t h e s u bj e ct, t h e s e c o n d fil e d b y K R S A. T hi s p etiti o n r e s ult e d i n a h e ari n g i n t h e mi d dl e of t h e fi s hi n g
s e a s o n, w h e n I c a n n ot f ull y p arti ci p at e i n t h e p u bli c pr o c e s s l ai d o ut f or o ur fi s h eri e s. 

T hi s s a m e i s s u e h a s n o w c o m e b ef or e B o ar d of Fi s h a n d A D F G o n 4 o c c a si o n s, i n a 6 m o nt h ti m e s p a n. A D F G h a s st at e d t h at
t h er e i s n o fi n di n g of a n e m er g e n c y e a c h ti m e. T h e B o ar d of Fi s h h a s s et a d at e f or a n O ct o b er w or k s e s si o n i n A n c h or a g e t o
a d dr e s s t h e s u bj e ct, w h e n t h e y h a v e m or e d at a a n d m or e ti m e t o r e vi e w s ai d d at a. T h e fil er s of t h e p etiti o n s ar e b er ati n g t h e
B o ar d i nt o m a ki n g a d e ci si o n i n t h eir f a v or, w h e n t h e y ar e u n s ati sfi e d wit h t h e a n s w er. 

It i s a n a b u s e of p u bli c p oli c y t h at a 3r d E m er g e n c y P etiti o n i s b ei n g br o u g ht t o y o u o n c e a g ai n, aft er it w a s alr e a d y
d et er mi n e d t h er e w a s n o fi n di n g of E m er g e n c y, a n d aft er it w a s d e ci d e d t h at t hi s i s s u e w o ul d b e t a k e n u p at t h e O ct o b er
w or k s e s si o n i n A n c h or a g e. 

I a m str o n gl y o p p o s e d t o t hi s p etiti o n, a n d a s k t h e B o ar d t o o n c e a g ai n t o t a k e n o a cti o n, a n d c o nti n u e f or w ar d wit h t h e pl a n
t o m e et i n O ct o b er o n t h e s u bj e ct.
T h a n k y o u, 
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S u b mitt e d B y
D a vi d G ol d st ei n

S u b mitt e d O n
6/ 2 8/ 2 0 1 8 1 2: 2 2: 0 7 P M

Affili ati o n
A C A, P W S C B A, G W C C, P W S R C A C

I m u st w ei g h i n o n t h e pr o p o s e d a d diti o n of a 2 0 milli o n e g g t a k e f or pi n k s al m o n b y t h e Pri v at e N o n- Pr ofit h at c h eri e s i n Pri n c e Willi a m
S o u n d.  A s a r e cr e ati o n al a n gl er a n d c h art er fi s h er m a n f or o v er 2 5 y e ar s i n Pri n c e Willi a m S o u n d, m y t h o u g ht s a ct u all y f o c u s o n l e s s
r ai si n g/r el e a s e of pi n k s i n Pri n c e Willi a m S o u n d!  All h at c h er y r el e a s e fi s h c o m p et e f or li mit e d f o o d s u p pli e s wit h n at ur al r u n s,  A d di n g
m or e fi s h i s j u st si m pl y t h e wr o n g a p pr o a c h.  S ci e ntifi c d at a s h o w s t h at n at ur al pi n k r u n s i n Pri n c e Willi a m S o u n d h a v e b e e n si g nifi c a ntl y
c o m pr o mi s e d wit h h at c h er y fi s h.  W h e n I r e a d a b o ut s o m e str e a m s i n L o w er C o k I nl et h a vi n g u p t o a 7 0 % r et ur n of Pri n c e Willi a m S o u n d
h at c h er y pi n k s i n 2 0 1 7, I r e all y di d n't n e e d t o r e a d f urt h er.  T hi s s a ys it all!

 

Pl e a s e d o n't l et t h e pr o p o s al f or a n a d diti o n al 2 0 milli o n pi n k s al m o n e g g t a k e b y t h e h at c h eri e s.  I n st e a d, pl e a s e t ur n y o ur t h o u g ht s t o
r e d u ci n g a n d m or e cl o s el y r e g ul ati n g w h at t h e h at c h eri e s t ur n o ut.

 

T h a n k s f or t h e o p p ort u nit y t o c o m m e nt,

C a pt ai n D a v e G ol d st ei n

Pri n c e Willi a m S o u n d E c o- C h art er s, L L C

w w w. p w s e c o,. c o m

( 9 0 7) 2 4 4- 0 2 3 4
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               Sil v er B a y S e af o o ds  
B O F  e m er g e n c y p etiti o n c o m m e nt s             

 P a g e 1 of 1 

D a vi d R o e m hil dt  
P O B o x 2 2 9 4  C or d o v a, Al as k a 9 9 5 7 4  
M a n a gi n g m e m b er  
R o e m hil dt H ol di n gs L L C  
C or d o v a H ar d w ar e L L C  
Vi ki n g M ari n e L L C  
Pl u m b li n e S u p pl y L L C 
F a cilit y C o ntr a ct ors L L C  
 
 
J u ly  9 , 2 0 1 8  
 
C h a irm a n  J o h n  J e n se n  
A la s k a  B o ar d of Fis h eri e s  
B o ar d s S u p p ort S e cti o n  
P O B o x 1 1 5 5 2 6  
J u n e a u, A K 9 9 8 1 1  
S u b mitt e d vi a e m ail: df g. b of. c o m m e nts @ al as k a. g o v  
 
R E: C o m m e nts o n K R S A et al. E m er g e n c y P etiti o n o n V F D A  
 
D e ar C h air m a n J e ns e n a n d Al as k a B o ar d of Fis h eri es  M e m b ers:  
 
As a lif el o n g Al as k a n a n d  o p er at or of s e v er al b usi n ess  i nt er ests i n Pri n c e Willi a m So u n d a n d c o ast al Al as k a, I 
a m  o p p os e d  t o t h e K e n ai Ri v er S p ortfis hi n g Ass o ci ati o n ( K R S A) et al.’s p etiti o n f or a fi n di n g of e m er g e n c y a n d 
t h eir r e q u est t o d e n y t h e pr e vi o usl y a p pr o v e d 2 0 milli o n i n cr e as e i n t h e n u m b er of pi n k s al m o n e g gs t a k e n at 
V al d e z Fis h eri es D e v el o p m e nt Ass o ci ati o n’s ( V F D A) S ol o m o n G ul c h H at c h er y i n 2 0 1 8 . I  r e c o m m e n d  t h at t h e 
Al as k a B o a r d of Fis h e ri es  c o nfi r ms Al as k a D e p a rt m e nt of Fis h a n d G a m e’s ( A D F & G) fi n di n gs f o r a l a c k 
of e m e r g e n c y w it h r e g a r d s t o t his p etiti o n, a n d r e q u ests t hat t h e b o a r d  t a k e n o a cti o n t o r e d u c e t h e 
p e r mitt e d c a p a cit y of t h e S ol o m o n G ul c h H at c h e r y b y 2 0 milli o n pi n k s al m o n e g gs i n 2 0 1 8.  
 
 
Si n c er el y,  
 
 
 
D a vi d R o e m hil dt  
C or d o v a, Al as k a  
d a vi d @f a cilit y c o ntr a ct or s. c o m  
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S u b mitt e d B y
D e b or a h E c kl e y

S u b mitt e d O n
6/ 2 9/ 2 0 1 8 5: 5 6: 3 6 P M

Affili ati o n

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s
li v eli h o o d. 1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y
pr o d u cti o n. St u di e s h a v e s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e
P W S s ei n er s a n d gill n ett er s d eri v e 6 4 % of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S,
t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e h at c h eri e s.

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al
s al m o n h ar v e st v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai
P e ni n s ul a, 9 % t o r e si d e nt s of A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell-
P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e
M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s
b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e, F air b a n k s N ort h St ar B or o u g h, a n d t h e
M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d 9 0 % of all pi n k s al m o n
c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at $ 6. 6 milli o n
a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur
c o m m er ci al s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d
d u e t o n ot m e eti n g e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8
w or k s e s si o n. B y h ol di n g t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n
o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.
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S u b mitt e d B y
D e n ni s G e a s e

S u b mitt e d O n
7/ 9/ 2 0 1 8 3: 5 7: 2 9 P M

Affili ati o n
S o ut h c e ntr al Al a s k a Di p n ett er s A s s o ci ati o n

P h o n e
9 0 7- 2 5 2- 9 2 9 1

E m ail
d e n ni s g e a s e @ g m ail. c o m

A d dr e s s
3 6 7 1 0 Vir gi ni a Dri v e
K e n ai , Al a s k a 9 9 6 1 1

D e ar B O F m e m b er s, 

I s u p p ort t h e e m er g e n c y p etiti o n r e g ar di n g h alti n g t h e a d diti o n al 2 0 millli o n e g g t a k e of Pri n c e Willi a m S o u n d h at c h er y pi n k s al m o n. I
s u p p ort a fi n di n g of e m er g e n c y, a n d t h e n a n a cti o n b y y o u t o h alt t h e f urt h er e g g t a k e. 

Si n c e it s i n c e pti o n I h a v e b e e n t h e vi c e- pr e si d e nt of t h e S o ut h c e ntr al Al a s k a Di p n ett er s A s s o ci ati o n ( S C A D A). I al s o s er v e d fi v e y e ar s o n
t h e K e n ai- S ol d ot n a A d vi s or y C o m mitt e e, si x y e ar s o n t h e K e n ai W at er s h e d F or u m b o ar d of dir e ct or s, a n d w a s a c o m mitt e e m e m b er of
t h e B O F C o o k I nl et t a s k f or c e f or ki n g s al m o n.

S C A D A m e m b er s fi s h f or ki n g s a n d s o c k e y e s i n t h e K e n ai, K a sil of a n d C o p p er Ri v er s, w h e n n u m b er s ar e a d e q u at e f or h ar v e st. W e h a v e
o n g oi n g c o n c er n s of t h e p o or r et ur n s of ki n g s t o t h e s e ri v er s, w hi c h h a v e t o o oft e n r e s ult e d i n r e stri cti o n s a n d cl o s ur e s. M a n y f ol k s al s o fi s h
wit h a r o d a n d r e el i n t h e s p ort fi s h eri e s f or t h e s e s a m e fi s h a n d ar e n e g ati v el y i m p a ct e d i n t h at fi s h er y t o o. W hil e r e d s m a k e u p t h e
m aj orit y h ar v e st, a ki n g s al m o n i s a gr e at fi s h t o h ar v e st f or f o o d. M y wif e a n d I d e p e n d u p o n t h e s e h ar v e st s t o f e e d o ur s el v e s t hr o u g h o ut
t h e y e ar, a s d o m a n y ot h er Al a s k a n f a mili e s. 

T h e st at e wi d e d e cli n e of ki n g s al m o n h a s h a d i m p a ct s b e y o n d t h e di p n et a n d s p ort fi s h eri e s o n t h e s e ri v er s. S u b si st e n c e fi s h eri e s f or
ki n g s al m o n h a v e b e e n t o o oft e n r e stri ct e d or cl o s e d o n t h e Y u k o n, t h e K u s k o k wi m a n d t h e C o p p er Ri v er, c a u si n g m u c h h ar d s hi p i n t h e s e
r ur al c o m m u niti e s of t h e st at e. T h e s e ar e ar g u a bl h y s o m e of t h e ol d e st c o nti n o u s s al m o n fi s h eri e s i n Al a s k a. S p ort fi s h eri e s f or ki n g s h a v e
al s o b e e n s h ut d o w n or s e v er el y r e stri ct e d el s e w h er e i n C o o k I nl et, K o di a k a n d S E Al a s k a. 

Ir o ni c all y ( or n ot) d uri n g t h e v er y s a m e ti m e w e ar e h a vi n g p o or r et ur n s f or ki n g s al m o n a cr o s s Al a s k a, t h er e h a v e b e e n r e c or d n u m b er s of
s al m o n i n t h e o c e a n, str et c hi n g b a c k f or t h e p a st t w o d e c a d e s. M or e m o ut h s t o f e e d t h a n e v er b ef or e i n t h e o c e a n, t w o o ut of t hr e e b ei n g
pi n k s.

I gr e w u p o n a f ar m i n Wi s c o n si n - w e k e pt a c ar ef ul e y e f or o v er gr a zi n g of o ur p a st ur e s a n d m y d a d k e pt t o a ri gi d pl a n of cr o p r ot ati o n s.
T h e f ar m er s w h o di d n't p a y att e nti o n t o t h e s e d et ail s w er e n ot v er y s u c c e s sf ul a n d e x h a u st e d t h eir l a n d s q ui c kl y. It d o e s n't t a k e a g e ni u s t o
fi g ur e o ut t h er e ar e li mit s of w h at w e a s k t h e e art h t o pr o d u c e, w h et h er o n t h e f ar m or i n t h e o c e a n.

M or e s al m o n, e s p e ci all y pi n k s, i s h a vi n g a n i m p a ct. S m all er si z e fi s h, r et ur ni n g e arli er t o s p a w n, wit h f e w er f e m al e s s ur vi vi n g, all i n di c at e
o v er- gr a zi n g a n d gr e at er c o m p etiti o n f or a li mit e d a m o u nt of f o o d i n t h e o c e a n. W hil e w e k e e p e x p a n di n g t h e pr o d u cti o n of h at c h er y fi s h,
w e h a v e n ot k e pt p a c e b y al s o i n cr e a si n g t h e pl a n kt o n a n d ot h er f o o d t h at s al m o n f e e d o n. M or e m o ut h s, s a m e f o o d s u p pl y, s m all er
s al m o n - f or w h at e n d ?  Ki n g s ar e b ei n g i m p a ct e d - e v er y o n e k n o w s it, e v er y o n e c a n s e e it, e v er y o n e h a s a st or y t o t ell a b o ut it.

T h e q u e sti o n f or y o u a s b o ar d of fi s h m e m b er s - h o w l o n g ar e w e g oi n g t o k e e p o ur c oll e cti v e h e a d s b uri e d i n t h e s a n d a n d i g n or e w h at i s
e vi d e nt i n fr o nt of o ur v er y e y e s ?

I b eli e v e y o u ar e o n t h e st art of j o ur n e y t o r e p air a n d r e st or e t h e o c e a n fi el d s t o t h eir f or m er pr o d u cti vit y f or ki n g s al m o n. If y o u d o n't t a k e
t hi s fir st st e p, w h o will ?

R e s p e ctf ull y,

 

D e n ni s G e a s e  
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S u b mitt e d B y
D e n ni s M. Z a dr a

S u b mitt e d O n
7/ 1/ 2 0 1 8 8: 3 6: 2 6 A M

Affili ati o n
C o m m er ci al Fi s h er m a n

D e ar C h air m a n J e n s e n a n d B o ar d M e m b er s,

M y n a m e i s D e n ni s Z a dr a a n d I h a v e b e e n a c o m m er ci al Fi s h er m a n i n Pri n c e Willi a m S o u n d f or 3 0 y e ar s.  T h e h at c h er y pr o gr a m s i n
P W S ar e e xtr e m el y v al u a bl e t o m e a n d m y f a mil y a n d u s u all y a c c o u nt f or t h e m aj orit y of m y fi s hi n g i n c o m e.

It i s tr o u bl e s o m e t o m e t h at y o u ar e n o w f a c e d wit h t h e 3r d e m er g e n c y p etiti o n t o alt er h at c h er y pr o d u cti o n w h e n t h er e i s n o e vi d e n c e t h at
a n e m er g e n c y e xi st s.  It al s o o c c ur s at a ti m e w h e n all fi s h er m e n ar e fi s hi n g a n d c a n n ot p arti ci p at e i n t hi s p u bli c pr o c e s s.

I ur g e y o u t o d e n y t hi s p etiti o n a n d d ef er a cti o n u ntil O ct o b er w h e n t h e d at a c a n b e m or e t h or o u g hl y c o n si d er e d.  T h e s e h at c h eri e s h a v e
b e e n i n pr o d u cti o n si n c e b ef or e I st art e d fi s hi n g, a n d t h er e i s n o n e w i nf or m ati o n t h at w arr a nt s a n e m er g e n c y.

T h a n k y o u f or y o ur c o n si d er ati o n.
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S u b mitt e d B y
Di n a Gr e g g

S u b mitt e d O n
7/ 8/ 2 0 1 8 1 0: 1 2: 3 1 P M

Affili ati o n
C o m m er ci al Fi s h er m a n

D at e: J ul y 8, 2 0 1 8      

Fi s h er m a n: Di n a Gr e g g     

Fi s hi n g V e s s el: F/ V P atri ot    

H o m e p ort: J u n e a u, A K     

T o: Al a s k a B o ar d of Fi s h eri e s
R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.
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Di n a Gr e g g
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F r o m: D o n

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: T o o M a n y S al m o n ?

D a t e: T h ur s d a y, J ul y 5, 2 0 1 8 1 1: 3 9: 1 1 A M

D e ar Al as k a B o ar d of Fis h eri es,
 
I w o ul d li k e t o c o m m e nt o n t h e b o ar d a d dr essi n g t h e e m er g e n c y p etiti o n fr o m t h e K e n ai Ri v er
S p ortfis hi n g Ass o ci ati o n.
I a m r e q u esti n g t h at t h e b o ar d gr a nt t his p etiti o n b e c a us e I b eli e v e t h e U. S. al o n g wit h m a n y ot h er
P a cifi c Ri m n ati o ns
h as b e e n all o wi n g t h eir h at c h er y pr o d u cti o n c a p a cit y t o cl o u d t h eir g o o d j u d g e m e nt. I a m c o n vi n c e d
t h at o ur s al m o n h at c h eri es ar e s eri o usl y i m p a cti n g Al as k a’s wil d fis h r es o ur c es a n d t h e y n e e d t o b e
i m m e d e ntl y r e d u c e d. I cl ai m t h at
e a c h h at c h er y s al m o n y o u dr o p i nt o t h e N ort h P a cifi c r e d u c es or d a m a g es wil d s al m o n r es o ur c es t o
s o m e d e gr e e. It is j ust a m att er of ti m e b ef or e y o u fi n all y r e ali z e t h at d a m a g e h as o c c urr e d. If y o u
wis h t o u n d erst a n d w h y I cl ai m a r e al s al m o n h at c h er y e m er g e n c y is t a ki n g pl a c e c o nti n u e
r e a di n g.          
 
It is c urr e ntl y D e p art m e nt of Fis h & G a m e p oli c y t o all o w h at c h er y pr o d u cti o n t o e x p a n d
Al as k a fis h st o c ks. It is als o A D F & G p oli c y t o pr ot e ct o ur wil d fis h st o c ks. T h es e p oli ci es
e v e nt u all y r es ult e d i n A D F & G p oli c y t o N O T i ntr o d u c e h at c h er y s al m o n i nt o fr es h w at er
ri v ers a n d str e a ms t h at alr e a d y h a v e wil d s al m o n r u ns. T h e r e as o n b ei n g t h at m or e a b u n d a nt
h at c h er y p o p ul ati o ns r e ali z e a n a d v a nt a g e o v er l ess- a b u n d a nt wil d p o p ul ati o ns wit hi n si mil ar
e n vir o n m e nts. T h e A D F & G t h er ef or e cl ai ms t h at t h e dis pl a c e m e nt of wil d s al m o n i n t h e
fr es h w at er is n ot g o o d f or t h e e n vir o n m e nt. S o t h e q u esti o n b e c o m es w h y is o ur A D F & G
gr a nti n g h at c h er y p er mits t h at e n d u p dis pl a ci n g o ur wil d s al m o n wit hi n t h e s alt w at er ? I cl ai m
t h at A D F & G p oli c y t o dis pl a c e wil d s al m o n i n t h e s alt w at er b ut n ot i n t h e fr es h w at er is
h y p o criti c al fis h eri es m a n a g e a n d s h o ul d b e e n d e d i m m e d e ntl y.     
 
T h e N ort h P a cifi c O c e a n h a d 5 0 0 milli o n h at c h er y s al m o n r el e as e d i nt o it a n n u all y b y 1 9 7 0.

B y 2 0 0 8 it h a d 5
billi o n h at c h er y s al m o n r el e as e d i nt o it a n n u all y a n d m ost w er e pi n k a n d c h u m s al m o n.
htt ps:// e 3 6 0. y al e. e d u/f e at ur es/ h at c h- 2 2 _t h e _ pr o bl e m _ wit h _t h e _ p a cifi c _s al m o n _r es ur g e n c e
 
J a m es A. Est es p u blis h e d a st u d y o n “ S al m o n, S e a bir ds, a n d E c os yst e ms D y n a mi cs ” b a c k i n

2 0 1 4. T h at st u d y
s h o w e d h o w a 1 0-f ol d i n cr e as e i n t h e pi n k s al m o n wit h a t w o y e ar lif e c y cl e a n d o d d- e v e n

y e ar v ari ati o n h as
b e e n s e v er el y i m p a cti n g s e a bir ds off t h e c o ast of Al as k a si n c e 1 9 8 0. T h e c o nsist e nt r e c urr e nt

n at ur e of t h e ris e
a n d f all of t h e pi n k s al m o n bi o m ass w as us e d t o pr o v e his fi n di n gs ar e i m p er vi o us t o

alt er n ati v e i nt er pr et ati o n.
S o o ur s e a bir ds ar e b ei n g dis pl a c e b y h at c h er y pi n k s al m o n, I w o n d er w h at els e is b ei n g

dis pl a c e d b y pi n k
s al m o n ?   P N A S M a y 6, 2 0 1 4. 1 1 1 ( 1 8) 6 5 3 4- 6 5 3 5; p u blis h e d a h e a d of pri nt A pril 1 6, 2 0 1 4.
htt ps:// d oi. o r g/ 1 0. 1 0 7 3/ p n as. 1 4 0 4 9 0 5 1 1 1

htt ps:// n e ws. n ati o n al g e o gr a p hi c. c o m/ n e ws/ 2 0 1 4/ 0 3/ 1 4 0 3 3 1-s al m o n-s e a bir ds- p a cifi c-fis h-

a ni m als-s ci e n c e/
 
Pi n k s al m o n g et pr ett y i nt er esti n g w h e n y o u st art s e ei n g h o w t h e y aff e ct t h e o c e a n ar o u n d
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t h e m. It g ets e v e n b ett er w h e n y o u dis c o v er t h at pi n k a n d j u vi n al ki n g s al m o n pr e y o n t h e
s a m e f o o d. B ot h s al m o n pr e y o n z o o pl a n kt o n, z o o pl a n kt o n pr e y o n p h yt o pl a n kt o n,
p h yt o pl a n kt o n pr e y o n c hl or o p h yll. C hl or o p h yll a b u n d a n c e e q u als z o o pl a n kt o n a b u n d a n c e a n d
i n a p erf e ct w orl d b ot h ki n g a n d pi n k s al m o n l o c at e e n o u g h z o o pl a n kt o n f or e v er y o n e t o b e
h a p p y f or e v er.
 
U nf ort u n at el y a f e e di n g c o nt est c a n d e v el o p if o n e s al m o n t y p e g ets e x p a n d e d b e y o n d t h e
ot h er, t h us a s ort of z o o pl a n kt o n f e e di n g c o nt est c a n d e v el o p. R e c e ntl y w e h a v e b e e n s e ei n g
s o m e of t h e l ar g est pi n k s al m o n e v er r e c or d e d al o n g wit h s o m e of t h e s m all est ki n g s al m o n
e v er r e c or d e d. D o es t his gi v e y o u a cl u e as t o w h o is wi n ni n g t h e o c e a n z o o pl a n kt o n f e e di n g
c o nt est ? A n y ki n d of n u m b ers a d v a nt a g e gr a nt e d t o eit h er s al m o n w o ul d r es ult i n a st ar v ati o n
d e at h s e nt e n c e f or t h e ot h er. T his m e a ns t h at a s u bst a nti al h at c h er y i n cr e as e i n eit h er s al m o n
t y p e c o ul d c a us e m a n y of t h e ot h er s al m o n t y p e t o st ar v e t o d e at h i n t h e o c e a n. 
     
Al as k a’s wil d s al m o ns r u ns ar e c urr e ntl y d e cli ni n g i nt o o bli vi o n wit h o ut e x pl a n ati o n w hil e o ur

o c e a n str u g gl es
t o s u p p ort a r e c or d n u m b er of billi o ns of a d diti o n al h at c h er y s al m o n.  R e c e ntl y t h e A D F & G

h as b e e n d e n yi n g
s o m e p er mits t o r el e as e e v e n m or e milli o ns of h at c h er y pi n k s al m o n w hil e a p pr o vi n g

i n cr e as es i n s o m e h at c h er y
s o c k e y e p er mits. R ussi a is n o w pl a n ni n g t o s u p er-si z e its h at c h er y pi n k s al m o n pr o d u cti o n

al o n g wit h C a n a d a,
J a p a n, C hi n a a n d K or e a. T his is a n o c e a n f o o d w e b b ei n g p us h e d t o w ar ds c oll a ps e w hil e w e

h a v e z er o
i nt er n ati o n al r e g ul at or y a ut h orit y c a p a bl e of pr e v e nti n g or e v e n sl o wi n g d o w n t h at c oll a ps e.
 
It is v er y o b vi o us t o m e t h at h at c h er y s al m o n ar e t h e c or e r e as o n b e hi n d t h e r e d u cti o n i n si z e

a n d d e cr e as e d
n u m b ers of wil d s al m o n. If t h at is n ot a e m er g e n c y t o t h e Al as k a B o ar d of Fis h eri es I d o n’t

k n o w w h at is.
 
T h a n k y o u f or r e a di n g m y c o n c er ns r e g ar di n g h at c h er y s al m o n.
 
D o n al d J o h ns o n
3 6 1 6 0 S c h ult z Str e et
S ol d ot n a, Al as k a 9 9 6 6 9
9 0 7 2 6 2 7 8 9 3
d o n al dj o h ns o n @ al as k a. n et
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S u b mitt e d B y
D or n e H a w x h ur st

S u b mitt e d O n
7/ 7/ 2 0 1 8 5: 2 7: 3 9 P M

Affili ati o n

M y h u s b a n d a n d I li v e i n Al a s k a y e ar ar o u n d.  J eff i s a c o m m er ci al s ei n er i n Pri n c e Willi a m S o u n d.  I a m a li c e n s e d att or n e y.  

W e d e p e n d o n J eff' s i n c o m e fr o m c o m m er ci al fi s hi n g, a n d m or e s p e cifi c all y o n hi s fi s hi n g i n c o m e dir e ctl y attri b ut a bl e t o t h e h at c h eri e s i n
o ur ar e a. 

I u n d er st a n d y o u d e ci d e d t o h ol d a h e ari n g i n A n c h or a g e o n J ul y 1 7-- at t h e h ei g ht of t h e c o m m er ci al fi s hi n g s e a s o n-- a b o ut t h e s o- c all e d
E m er g e n c y P etiti o n fil e d o n M a y 1 6 b y a s p e ci al i nt er e st s p ort fi s hi n g gr o u p b a s e d i n K e n ai.  Y o u alr e a d y k n o w t h at h at c h er y pr o d u cti o n i s
s c h e d ul e d f or a B o F di s c u s si o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n aft er t h e 2 0 1 8 c o m m er ci al fi s hi n g s e a s o n.  Y o u al s o alr e a d y k n o w t h at
A D F & G h a s r e p e at e dl y i nf or m e d t h e B o F t h at t h e p etiti o n i s n ot e m er g e nt i n n at ur e.  A n d of c o ur s e y o u m u st al s o k n o w t h at t h e ti mi n g of
y o ur J ul y 1 7 h e ari n g h a s t h e eff e ct of d e n yi n g d u e pr o c e s s t o Al a s k a n s li k e u s w h o st a n d t o b e m o st h ar m e d b y t h e p etiti o n, b y m a ki n g u s
l e a st a bl e t o p arti c p at e i n y o ur " p u bli c pr o c e s s."  I n s h ort, y o u pr e s u m e t o i nt e nti o n all y a ct a g ai n st o ur fi n a n ci al b u si n e s s i nt er e st s wit h o ut
all o wi n g u s a n y m e a ni n gf ul o p p ort u nit y t o b e h e ar d.  

F or t h e s e a n d all t h e ot h er o b vi o u s r e a s o n s, pl e a s e d e n y t h e e m er g e n c y p etiti o n r e q u e st.  T h a n k y o u f or y o ur c o n si d er ati o n.

D or n e H a w x h ur st
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S u b mitt e d B y
El e a n or H a n d

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 1: 4 8: 1 0 A M

Affili ati o n

P h o n e
9 0 7 3 1 7 2 9 5 8

E m ail
n ell y h n d @ g m ail. c o m

A d dr e s s
P o b o x 2 1 8 1 
C or d o v a , Al a s k a 9 9 5 7 4

C h air m e n J e n s e n a n d B o ar d m e m b er s,

I a m a c o m m er ci al fi s h er m e n of t h e Pri n c e Willi a m S o u n d a n d C o p p er Ri v er Di stri ct. I h a v e b e e n f oll o wi n g t h e att a c k o n
Pri n c e Willi a m S o u n d H at c h eri e s si n c e t h e b e gi n ni n g of t h e y e ar. W hil e o ut fi s hi n g o n t h e gr o u n d s, I b e c a m e a w ar e of a 3r d
E m er g e n c y P etiti o n o n t h e s u bj e ct, t h e s e c o n d fil e d b y K R S A. T hi s p etiti o n r e s ult e d i n a h e ari n g i n t h e mi d dl e of t h e fi s hi n g
s e a s o n, w h e n I c a n n ot f ull y p arti ci p at e i n t h e p u bli c pr o c e s s l ai d o ut f or o ur fi s h eri e s. 

T hi s s a m e i s s u e h a s n o w c o m e b ef or e B o ar d of Fi s h a n d A D F G o n 4 o c c a si o n s, i n a 6 m o nt h ti m e s p a n. A D F G h a s st at e d t h at
t h er e i s n o fi n di n g of a n e m er g e n c y e a c h ti m e. T h e B o ar d of Fi s h h a s s et a d at e f or a n O ct o b er w or k s e s si o n i n A n c h or a g e t o
a d dr e s s t h e s u bj e ct, w h e n t h e y h a v e m or e d at a a n d m or e ti m e t o r e vi e w s ai d d at a. T h e fil er s of t h e p etiti o n s ar e b er ati n g t h e
B o ar d i nt o m a ki n g a d e ci si o n i n t h eir f a v or, w h e n t h e y ar e u n s ati sfi e d wit h t h e a n s w er. 

It i s a n a b u s e of p u bli c p oli c y t h at a 3r d E m er g e n c y P etiti o n i s b ei n g br o u g ht t o y o u o n c e a g ai n, aft er it w a s alr e a d y
d et er mi n e d t h er e w a s n o fi n di n g of E m er g e n c y, a n d aft er it w a s d e ci d e d t h at t hi s i s s u e w o ul d b e t a k e n u p at t h e O ct o b er
w or k s e s si o n i n A n c h or a g e. 

I a m str o n gl y o p p o s e d t o t hi s p etiti o n, a n d a s k t h e B o ar d t o o n c e a g ai n t o t a k e n o a cti o n, a n d c o nti n u e f or w ar d wit h t h e pl a n
t o m e et i n O ct o b er o n t h e s u bj e ct.
T h a n k y o u, 

El e a n or H a n d 
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S u b mitt e d B y
Eli a s S c h o e n er E c kl e y

S u b mitt e d O n
6/ 2 9/ 2 0 1 8 5: 5 9: 3 0 P M

Affili ati o n

I a m writi n g a s a fi s h er m a n i n r e s p o n s e t o t h e Al a s k a B o ar d of Fi s h eri e s d e ci si o n t o h ol d a h e ari n g o n t h e E m er g e n c y P etiti o n
fil e d M a y 1 6, 2 0 1 8.

Al a s k a h a s a n a d mir a bl y o p e n p u bli c pr o c e s s f or a m e n di n g fi s h eri e s r e g ul ati o n s, b ut t h at pr o c e s s i s b ei n g a b u s e d b y a
s p e ci al i nt er e st gr o u p. T hi s will b e t h e f o urt h ti m e t hi s t o pi c h a s b e e n a d dr e s s e d b y t h e B o ar d of Fi s h eri e s or t h e Al a s k a
D e p art m e nt of Fi s h a n d G a m e i n l e s s t h a n 6 m o nt h s. T h er e i s n o n e w i nf or m ati o n t o w arr a nt h ol di n g a s p e ci al m e eti n g t o
di s c u s s a p etiti o n t h at h a s b e e n alr e a d y b e e n d et er mi n e d, b y b ot h t h e b o ar d a n d t h e C o m mi s si o n er of Fi s h a n d G a m e, n ot t o
m e et t h e e m er g e n c y p etiti o n crit eri a.

I a m v er y di s a p p oi nt e d t h at t h e b o ar d h a s el e ct e d t o h ol d a m e eti n g i n t h e mi d dl e of t h e s u m m er fi s hi n g s e a s o n w h e n t h e
p arti ci p a nt s m o st aff e ct e d d o n ot h a v e t h e o p p ort u nit y t o p arti ci p at e. Al a s k a’ s h at c h eri e s ar e vit al t o m y b u si n e s s, a n d w e ar e
a mi d a b u s y fi s hi n g s e a s o n w hi c h i s o ur o nl y o p p ort u nit y t o m a k e a n i n c o m e a n d s u p p ort o ur f a mili e s.

T h e b o ar d h a s alr e a d y e st a bli s h e d a c o m mitt e e, s c h e d ul e d t o m e et i n O ct o b er, t o a d dr e s s h at c h eri e s. T hi s i s t h e a p pr o pri at e
ti m e t o a d dr e s s t h e t o pi c, all o wi n g t h e d e p art m e nt, h at c h eri e s, a n d s al m o n u s er s t o pr e s e nt i nf or m ati o n t h at will h el p t h e
b o ar d m a k e i nf or m e d d e ci si o n s.

I str o n gl y e n c o ur a g e t h e b o ar d t o o n c e a g ai n fi n d t h at t hi s e m er g e n c y p etiti o n d o e s n ot m e et t h e crit eri a a n d v ot e it d o w n. I
f urt h er e n c o ur a g e y o u t o t a k e n o a cti o n at t hi s m e eti n g a n d f oll o w t h e pl a n s y o u’ v e alr e a d y s et f ort h t o c o n v e n e a h at c h er y
c o m mitt e e at t h e O ct o b er W or k S e s si o n.
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S u b mitt e d B y
Eri c Fl e mi n g

S u b mitt e d O n
7/ 9/ 2 0 1 8 1 0: 5 9: 1 8 A M

Affili ati o n

I h a v e c o m m er ci al fi s h e d o ut of Pri n c e Willi a m S o u n d m y e ntir e lif e.  M y f at h er, J o s e p h Fl e mi n g, h a s a s w ell, al o n g wit h m y br ot h er s, J o e
a n d D a vi d.  M y f at h er h a s s e e n t h e gr e at c o ntri b uti o n P W S h at c h eri e s h a v e m a d e t o t h e li v eli h o o d a n d e nt ert ai n m e nt of all t h e fi s h er s
vi siti n g Pri n c e Willi a m S o u n d. Fi s h er m e n a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g wit h o ut t h e gr e at e n h a n c e m e nt of t h e P W S
h at c h eri e s. 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.
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S u b mitt e d B y
Eri c H ar v e y

S u b mitt e d O n
7/ 7/ 2 0 1 8 1: 1 2: 1 1 P M

Affili ati o n

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d.

I o p p o s e t h e M a y 1 6, 2 0 1 8 E m er g e n c y P etiti o n fil e d wit h t h e Al a s k a B o ar d of Fi s h eri e s.
T h e Pri n c e Willi a m S o u n d Al a s k a h at c h er y pr o gr a m i s criti c al t o st at e, r e gi o n al, a n d l o c al e c o n o m y a n d c o m m er ci al a n d s p ort s fi s h er m e n.
T h e h at c h er y pr o gr a m i s i m pl e m e nt e d b a s e d o n s oli d s ci e n c e a n d i s c ar ef ull y m o nit or e d b y e x p ert t e a m s of st at e bi ol o gi st s.

I a m v er y di s a p p oi nt e d t h at t h e B o ar d w o ul d h ol d a m e eti n g o n t hi s i s s u e a n d r e q uir e c o m m e nt b y J ul y 9t h at t h e p e a k of o ur c o m m er ci al
fi s hi n g s e a s o n, a n d h ol d a m e eti n g o n J ul y 1 7 w h e n w e ar e all o ut c o m m er ci al fi s hi n g tr yi n g t o e ar n a li vi n g f or o ur f a mili e s. T hi s i s p o or
p u bli c pr o c e s s.

I str o n gl y r e c o m m e n d y o u d e n y t hi s e m er g e n c y p etiti o n. T h e B o ar d s h o ul d u s e s o u n d s ci e n c e i n m a ki n g it s d e ci si o n. T h e M a y 1 6, 2 0 1 8
E m er g e n c y P etiti o n i s n ot b a s e d o n s o u n d s ci e n c e.

Eri c H ar v e y
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S u b mitt e d B y
eri c t utt

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 1: 3 4: 4 4 A M

Affili ati o n

P h o n e
9 0 7 2 9 9 1 1 5 6

E m ail
eri xt ut @ g m ail. c o m

A d dr e s s
P. O. b o x 2 4 5 2
H o m er, Al a s k a 9 9 6 0 3

i Fir st off I w o ul d li k e t o cl e arl y st at e t h at I d o n ot s u p p ort t hi s e m er g e n c y or d er, or a n yt hi n g t h at r e d u c e s or att e m pt s t o r e d u c e o ur h at c h er y
pr o gr a m s. I a m a 3r d g e n er ati o n c o m m er ci al fi s h er m a n. I w a s b or n a n d r ai s e d i n Al a s k a, m y gr a n d p ar e nt s m o v e d t o Al a s k a i n t h e 1 9 3 0 s.
W e h a v e d e p e n d e d o n c o m m er ci al fi s hi n g a s o ur li v eli h o o d m y e ntir e lif e, b ot h m y br ot h er s li v e s, m y d a d s e ntir e lif e, a n d m o st of m y
gr a n d p ar e nt s li v e s, a n d I h o p e t h at w h e n m y s o n g et s ol d e n o u g h h e t o o will b e a bl e t o s u p p ort hi s f a mil y t hr o u g h c o m m er ci al fi s hi n g i n p w s
o n e n h a n c e d s al m o n r u n s. I a n d 1 5 0 0 ot h er p w s fi s h er m a n d e p e n d o n t h e t h e h at c h er y r u n s f or o v er 9 0 % of o ur a n n u al i n c o m e, if t h e
h at c h er y s yst e m s w er e r e d u c e d or eli mi n at e d y o u w o ul d b e e s s e nti all y d e str o yi n g o ur w a y of lif e. R e n d eri n g o ur p er mit s, b o at s, s kiff s,
n et s, a n d o ur e ntir e i n v e st m e nt s i n fi s hi n g o b s ol et e a n d w ort hl e s s. T h e ot h er si d e i s t h at o ur h at c h er y fi s h ar e b e n efiti n g t h e s p ort s fi s hi n g
c o m m u nit y a s w ell a n d bri n gi n g i n m o n e y t o t h e t o w n s, V al d e z al o n e i s b o o st e d b y a p pr o xi m at el y $ 6. 6 milli o n a n n u all y j u st fr o m t h e s p ort s
fi s hi n g tr affi c t h at ar e c at c hi n g Vf d a r el e a s e d c o h o s a n d pi n k s al m o n.

N e xt I w o ul d al s o li k e t o bri n g u p m y c o n c er n a b o ut o ur ri g ht s a s c o m m er ci al fi s h er m a n b ei n g st o m p e d o n b y all o wi n g t hi s p etiti o n t o b e
c o n v e n e d i n t h e t h e mi d dl e of o ur c o m m er ci al fi s hi n g s e a s o n, t h u s u nj u stl y k e e pi n g 9 9 % of c o m m er ci al fi s h er m a n fr o m e v e n att e n di n g t h e
m e eti n g t o v oi c e t h eir c o n c er n s i n p er s o n. E s p e ci all y w h e n t hi s s a m e p etiti o n w a s allr e a d y d e ni e d o n c e f or n ot m e eti n g e m er g e n c y
m e eti n g crit eri a. It i s m y u n d er st a n di n g t h at t h e b o ar d allr e a d y h a d s c h e d ul e d f or O ct o b er 2 0 1 8 a di s c u s si o n o n h at c h er y pr o d u cti o n a n d
s h o ul d h a v e b e e n t h e ti m e f or t hi s p etiti o n t o b e br o u g ht b ef or e t h e b o ar d a n d di s c u s s e d. 

N e xt g etti n g b a c k t o t h e h at c h er y s yst e m s i n g e n er al, a s w ell a s t h e c orr el ati o n t h at p e o pl e ar e tr yi n g t o cl ai m wit h n o s ci e ntifi c b a c ki n g.  It
i s w ell k n o w n a n d d o c u m e nt e d t h at t h e pi n k s al m o n n ot o nl y f e e d i n diff er e nt ar e a s b ut al s o o n a c o m pl et el y diff er e nt f o o d s o ur c e t h a n r e d
s al m o n d o, t h u s p utti n g a m aj or d a m p er o n t h e cl ai m s t h at t h e h at c h er y r el e a s e d pi n k s ar e t h e r e a s o n f or t h e d e cli ni n g r e d r et ur n s. I w o ul d
li k e t o p oi nt o ut t h at w h e n t h e c o p p er h a s b e e n pr o p erl y m a n a g e d t o al o w t h e n e c e s s ar y r et ur n s, i n st e a d of o v er e s c a p m e nt, t h e c o p p er
ri v er h a s h a d m u c h b ett er r et ur n s, o n a v er a g e. T h e ot h er f a ct or t h at n o o n e o ut si d e t h e c o m m er ci al fi s hi n g fl e et s e e m s t o w a nt t o bri n g u p,
i s t h e s u b si st e n c e a n d s p ort c a u g ht s al m o n r e d s a n d ki n g s t h at ar e t a k e n a b o v e a n y fi s h c o u nti n g st ati o n o n t h e ri v er s yst e m s. B et w e e n
fi s h w h e el s a n d s p ort sfi s h er m a n w h o ar e h ar dl y m o nit or e d, a n d al s o h a v e n o a n n u al li mit o n t h e a m o u nt of fi s h t h e y c a n t a k e. T h er e i s a
h u g e i s s u e h er e t h at I b eli e v e n e e d s t o b e l o o k e d at m or e cl o s el y. I’ m n ot s a yi n g t o b a n s p ort sfi s hi n g a s I’ m a n a vi d s p ort sfi s h er m a n
m ys elf, I al s o a m n ot s u g g e sti n g s h utti n g d o w n all s u b si st e n c e a s t h at i s a w a y of lif e a n d f o o d s o ur c e t h at t h e y n e e d. B ut t h er e d o e s n e e d
t o b e s o m e li mit ati o n s, a n d c h e c k s t o d et er mi n e h o w m a n y fi s h c a n b e s u st ai n a bl y h ar v e st e d u p ri v er. Or h o w m a n y h a v e b e e n h ar v e st e d
s o t h e y c a n s h ut d o w n aft er a q u ot a i s fill e d. O n t h e ot h er si d e of t hi n g s t h er e h a v e b e e n q uit e a f e w y e ar s n o w w h er e t h e ri v er g ot
o v er e s c a p e d b y a l ot b e c a u s e t h e y di d n ot al o w t h e c o m m er ci al fi s h er m a n t h e ti m e t o fi s h. 

L a stl y I w o ul d li k e t o c a uti o n a g ai n st a n y p etiti o n s f or c h a n g e i n Al a s k a t h at ar e b a c k e d b y m o n e y fr o m p e o pl e n ot fr o m Al a s k a. It i s m y
u n d er st a n di n g t h at s o m e of t h e m aj or b a c k er s of t hi s p etiti o n ar e l ar g el y o ut of st at e a cti vi st s wit h m o n e y. T h e y d o n ot r e pr e s e nt Al a s k a’ s
b e st i nt er e st, t h e y ulti m at el y d o n’t w a nt t o j u st st o p t hi s i n cr e a s e i n r o e t a k e, t h e y will c o nti n u e t o tr y t o eli mi n at e c o m m er ci al fi s hi n g all
t o g et h er. A n d t h at i s n ot i n a n y o n e’ s b e st i nt er e st f or Al a s k a. 

T h a n k y o u

Eri c t utt
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S u b mitt e d B y
E z e ki el Br o w n

S u b mitt e d O n
7/ 9/ 2 0 1 8 9: 4 1: 3 2 A M

Affili ati o n

C h air m e n J e n s e n a n d m e m b er s of t h e B o ar d, I a m a c o m m er ci al fi s h er m e n of t h e Pri n c e Willi a m S o u n d a n d C o p p er Ri v er Di stri ct. T hi s
3r d E m er g e n c y P etiti o n o n H at c h er y pr o d u cti o n, t h e s e c o n d fil e d b y K R S A i s a s h a m ef ul w a st e of all of o ur ti m e a n d r e s o ur c e s. T h e v er y
i d e a of bri n gi n g u p t hi s i s s u e w hil e a n e ntir e u s er gr o u p i s b u s y fi s hi n g a n d c a nt att e n d i s a n i n s ult t o c o m m er ci al fi s h er m e n a n d pr o p er
p u bli c pr o c e s s. T hi s s a m e i s s u e h a s n o w c o m e b ef or e B o ar d of Fi s h a n d A D F G o n 4 o c c a si o n s, i n a 6 m o nt h ti m e s p a n. A D F G h a s
st at e d t h at t h er e i s n o fi n di n g of a n e m er g e n c y e a c h ti m e. T h e B o ar d of Fi s h h a s s et a d at e f or a n O ct o b er w or k s e s si o n i n A n c h or a g e t o
a d dr e s s t h e s u bj e ct, w h e n t h e y h a v e m or e d at a a n d m or e ti m e t o r e vi e w s ai d d at a. T h e fil er s of t hi s p etiti o n ar e a b u si n g t h e e m er g e n c y
p etiti o n s yst e m a n d b y t a ki n g t hi s i s s u e u p w h e n t h er e i s alr e a d y a s et m e eti n g o n t hi s s u bj e ct t h e B o ar d i s o nl y e n c o ur a gi n g t hi s b e h a vi or.
I a m str o n gl y o p p o s e d t o t hi s p etiti o n, a n d a s k t h e B o ar d t o o n c e a g ai n t o t a k e n o a cti o n, a n d c o nti n u e f or w ar d wit h t h e pl a n t o m e et i n
O ct o b er o n t h e s u bj e ct. T h a n k y o u, E z e ki el Br o w n
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S u b mitt e d B y
g ail n o wi c ki

S u b mitt e d O n
7/ 2/ 2 0 1 8 1 2: 0 5: 0 7 P M

Affili ati o n
fi s h wif e

i di s a gr e e wit h a n y pr o p o s al t o li mit h at c h eri e s i n pri n c e willi a m s o u n d.  i al s o t hi n k it i s u nf air t o h ol d a n y h e ari n g s o n fi s hi n g i s s u e s d uri n g
t h e fi s hi n g s e a s o n.  s e e m s t o b e i nt e nti o n al t o n ot g et c o m m e nt s a g ai n st t h e pr o p o s al s fr o m fri s h er m e n a n d fi s h f a mili e s.    o ur li v el y h o o d
of t h e p a st 3 8 y e ar s i s at st a k e a n d w e s h o ul d b e h e ar d.  pl e a s e b e f air
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S u b mitt e d B y
H e at h er D urt s c hi

S u b mitt e d O n
7/ 9/ 2 0 1 8 9: 4 3: 2 1 A M

Affili ati o n
fi s h er w o m a n

D at e:     J u n e 9, 2 0 1 8

Fi s h er w o m a n:    H e at h er D urt s c hi

Fi s hi n g V e s s el s:  H al b er d a n d C hi c a n e

H o m e p ort s: W hitti er a n d V al d e z

T o: Al a s k a B o ar d of Fi s h eri e s

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

I a m a c o m m er ci al fi s h er w o m a n, t h e wif e of a c o m m er ci al fi s h er m a n, a n d t h e m ot h er of t w o c o m m er ci al fi s h er m e n i n Pri n c e Willi a m
S o u n d. N e e dl e s s t o s a y, m y f a mil y’ s li v eli h o o d s d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y a n d h a v e d o n e s o f or t h e p a st 2 9 y e ar s.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n.

T h e mi s si o n of a h at c h er y a s st at e d b y t h e V F D A i s “t o r ai s e, pr o p a g at e, a n d m ar k et fi s h a n d fi s h pr o d u ct s, a n d t o d e v el o p r e n e w a bl e
fi s h eri e s r e s o ur c e s f or t h e b e n efit of s p ort s fi s h er m e n, c o m m er ci al fi s h er m e n, fi s h pr o c e s s or s, t o uri st s, a n d all b u si n e s s e s d e p e n d e nt
u p o n t h e fi s hi n g i n d u str y i n Al a s k a.” St u di e s h a v e s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s
e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 % of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. B a s e d o n t h e f oll o wi n g
st ati sti c s, t h e h at c h eri e s ar e d oi n g t h eir j o b w ell a n d ar e i nt e gr al t o m a ki n g a li vi n g a s a fi s h er m a n i n P W S.

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

Fi n all y, h ol di n g a n e m er g e n c y m e eti n g o n t hi s criti c al i s s u e w hi c h will i m p a ct s o m a n y Al a s k a n s d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g s e a s o n i s o utr a g e o u sl y u nj u st a n d u n d e m o cr ati c! T h e p e o pl e m o st i m p a ct e d will n ot b e a bl e t o p arti ci p at e i n t h e pr o c e s s
b e c a u s e t h e y will b e w or ki n g. L et’ s r e c all t h at t hi s s a m e p etiti o n h a s alr e a d y b e e n d e ni e d b e c a u s e it d o e s n ot m e et “ e m er g e n c y crit eri a.” 
T h e b o ar d h a s pr e vi o u sl y s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. Sti c k t o t h e pl a n! B y h ol di n g
t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n. I h a v e
c h a n g e d m y pl a n s, s p e nt $ 5 0 0 o n a ti c k et c h a n g e, a n d will b e t h er e t o v oi c e m y c o n c er n s.
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Si n c er el y,    

H e at h er D urt s c hi        
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S u b mitt e d B y
H e at h er M a xc y

S u b mitt e d O n
7/ 7/ 2 0 1 8 8: 1 9: 2 5 A M

Affili ati o n
M a xc y Fi s hi n g I n c

P h o n e
4 0 6 5 9 9 1 3 9 7

E m ail
m a xc yfi s hi n g 2 @ g m ail. c o m

A d dr e s s
P O B o x 2 0 1 6
C or d o v a, Al a s k a 9 9 5 7 4

J ul y 7, 2 0 1 8

H e at h er M a xc y

Wil d B y N at ur e L L C

C or d o v a, A K

T o: Al a s k a B o ar d of Fi s h eri e s 

R E: c o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s,

I a m a c o m m er ci al fi s h er m e n a n d t h e o w n er of a dir e ct m ar k eti n g b u si n e s s i n Pri n c e Willi a m S o u n d a n d C o p p er Ri v er Di stri ct.
 W hil e o ut fi s hi n g o n t h e gr o u n d s wit h m y h u s b a n d I b e c a m e a w ar e of a n ot h er E m er g e n c y P etiti o n fil e d b y K R S A. T hi s s a m e
p etiti o n h a s b e e n d e ni e d a s it it di d N O T m e et e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d di s c u s si o n o n h at c h er y

pr o d u cti o n d uri n g it s O ct o b er 2 0 1 8 w or k s e s si o n.

C h o o si n g t o h ol d t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, 2 0 1 8 D E NI E S m e a n d m y f ell o w fi s h er m e n a n d pr o c e s s or s o ur
c o n stit uti o n al ri g ht t o D U E P R O C E S S. It i s di s a p p oi nti n g a n d al ar mi n g t h at B O F w o ul d e v e n c o n si d er li miti n g all i nt er e st e d
p arti e s ri g ht t o a cti v el y p arti ci p at e. A s a lif eti m e s p ort fi s h er m a n a n d i n di vi d u al tr ai n e d i n fi s h eri e s a n d wil dlif e m a n a g e m e nt it

i s al s o al ar mi n g t h at t h e B O F i s n ot sti c ki n g t o t h eir d e ci si o n t o a d dr e s s t h e i s s u e i n O ct o b er, b ut i s b e n di n g t o t h e
u nr e a s o n a bl e a n d n a st y pr e s s ur e of t h e p etiti o n fil er s. T hi s d e ci si o n m u st b e b a s e d o n s ci e n c e a n d d at a, N O T o n a n a b u s e

of p u bli c p oli c y, p oliti c al pr e s s ur e, a n d e m oti o n.

T h e B o ar d i s w ell a w ar e t h at h at c h er y pr o gr a m s h a v e a str o n g i m p a ct o n t h e e c o n o mi c s of Al a s k a n c o m m u niti e s. I d o n ot
f e el it n e c e s s ar y t o r e p e at t h e e c o n o mi c f a ct s a n d fi g ur e s b ut a s k t h at t h e B o ar d r e m e m b er t h at P W S s ei n er s a n d gill n ett er s
m a k e o v er 6 0 % of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. T h e s e e ar ni n g s dir e ctl y i m p a ct t h e p e o pl e a n d
c o m m u niti e s t hr o u g h o ut t h e st at e. P er h a p s t h e m o st i m p ort a nt t hi n g t o r e m e m b er i n t hi s di s c u s si o n i s t h at V F D A h at c h er y
pr o d u cti o n d o e s n ot o nl y b e n efit c o m m er ci al fi s h er m e n b ut a c c o u nt s f or 7 5 % of all c o h o a n d 9 0 % of all pi n k s al m o n c a u g ht
b y s p ort fi s h A n gl er s i n t h e V al d e z ar e a. T ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at $ 6. 6 milli o n a n n u all y.
F urt h er m or e b ot h s u b si st e n c e a n d p er s o n al u s e fi s h eri e s al s o b e n efit fr o m t h e h at c h er y pr o d u cti o n wit h a p pr o xi m at el y

7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n h ar v e st e d b et w e e n 1 9 9 9 a n d 2 0 1 1.

I a m str o n gl y o p p o s e d t o t hi s p etiti o n a n d a s k t h e B o ar d t o t a k e n o a cti o n b ut r e m ai n o n tr a c k t o di s c u s s t hi s i s s u e d uri n g it s
O ct o b er w or k s e s si o n.

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

T h a n k y o u, 

H e at h er L. M a x c y
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S u b mitt e d B y
H e n dri k Kr uit h of

S u b mitt e d O n
7/ 9/ 2 0 1 8 8: 3 5: 0 6 A M

Affili ati o n
Pri n c e Willi a m S o u n d P ur s e S ei n er C a pt ai n

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s
li v eli h o o d. 1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y
pr o d u cti o n. St u di e s h a v e s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s
a n d gill n ett er s d eri v e 6 4 % of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h
fi s h at all if it w er e n’t f or t h e h at c h eri e s.

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n. 

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

 

Si n c erl y,

H ei n Kr uit h of
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S u b mitt e d B y
Iv a n St o n or o v

S u b mitt e d O n
7/ 4/ 2 0 1 8 1: 1 5: 5 7 P M

Affili ati o n
Fi s h er m a n

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s,

 

W e ar e Pri n c e Will a m S o u n d fi s h e m a n, w h o m a k e t h e m aj orit y of o ur i n c o m e h ar v e sti n g s al m o n i n P W S. A s Al a s k a n r e si d e nt s w e ar e
writi n g t o d a y t o v oi c e o ur c o n c er n a b o ut t h e u p c o mi n g e m er g e n c y m e eti n g t h at will b e h el d d uri n g o ur fi s hi n g s e a s o n. T hi s i s a v er y p o or
w a y t o c o n d u ct a f air a n d b al a n c e d pr o c e s s. E s p e ci all y a s t h e i s s u e of h at c h er y pr o d u cti o n i s s c h e d ul e d t o b e di s c u s s e d at t h e O ct o b er
s e s si o n.  A s y o u all w ell k n o w, t h at ti m e w o ul d gi v e e v er y o n e a c h a n c e t o p arti ci p at e i n t h e pr o c e s s. 

 

T h at s ai d w e d o n ot f e el t h at a sli g ht i n cr e a s e i n h at c h er y pr o d u cti o n c o n stit ut e s a n e m er g e n c y. W e n e e d t o h a v e a n a p pr o a c h b a s e d i n
s ci e n c e, n ot o n p oliti c s. T hi s a p pr o a c h t a k e s ti m e a n d s h o ul d n e v er b e d e ci d e d i n a n e m er g e n c y s e s si o n.

T h er e ar e n ot o nl y t h e P er mit h ol d er s, t h er e ar e, Cr e w m a n, T e n d er m a n, a n d Pr o c e s s or s d e p e n di n g o n t hi s d e ci si o n, T o uri s m, S p ort
fi s hi n g, a n d, L o c al e c o n o mi e s al s o b e n efit fr o m t h e m a n a g e m e nt of t h e P W S h at c h er y pr o d u cti o n.

 

Pl e a s e d e n y t hi s e m er g e n c y p etiti o n r e q u e st.

 

R e s p e ctf ull y 

Iv a n a n d A m y St o n or o v

F/ V H a d a s s a h
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S u b mitt e d B y
J a c o b G erri s h

S u b mitt e d O n
6/ 2 8/ 2 0 1 8 1 1: 5 6: 4 6 A M

Affili ati o n
S elf

D e ar B o ar d M e m b er s,

Pl e a s e c o n si d er t h e e m er g e n c y p etiti o n r el ati n g t o a d diti o n al h at c h er y pr o d u cti o n i n t h e Pri n c e Willi a m S o u n d. T h er e i s n o d e n yi n g t h e
i m p a ct of h at c h er y pi n k s o n wil d st o c k. H at c h er y fi s h c o m p et e f or f o o d wit h wil d S o c k e y e a n d ot h er s p e ci e s. F ot t o o l o n g, y o u h a v e
i g n or e d di mi ni s hi n g wil d st o c k s b y s u p pl e m e nti n g t h e m wit h h at c h er y fi s h, t h er e b y pl e a si n g t h e str o n g e st i nt er st gr o u p s. T hi s i s n o w a y t o
m a n a g e o ur fi s h er y r e s o ur c e s.

O n e h at c h er y fi s h i s n ot e q u al t o o n e wil d fi s h. Y o u h a v e all t h e d at a a n d r e s e a c h y o u n e e d t o c o m e t o t h e c o n cl u si o n t h at s o m et hi n g n e e d s
t o b e d o n e. D o n't i g n or e t h e f a ct s a n y l o n g er, l e st y o u ri s k s a crif ci n g t h e g e n eti c di v er sit y of milli o n s of y e ar s of bi ol o gi c al e v ol uti o n. T h er e
i s n o r e a s o n t h at n at ur al st o c k s, if m a n a g e d c orr e ctl y, c a n s ur vi v e f or g e n er ati o n s t o c o m e. T h a n k y o u f or y o ur c o n si d er ati o n of m y
c o m m e nt s.

- J a k e
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S u b mitt e d B y
J a c o b Pri v at

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 2: 3 2: 3 8 P M

Affili ati o n

P h o n e
3 3 7- 4 1 2- 8 7 8 5

E m ail
J n pri v at @ g m ail. c o m

A d dr e s s
P O B o x 1 9 5 1
C or d o v a, Al a s k a 9 9 5 7 4

 

I a m writi n g a s a fir st y e ar drift p er mit h ol d er f or Ar e a E. T hi s e m er g e n c y m e eti n g t o r e d u c e h at c h er y pr o d u cti o n w o ul d dir e ctl y eff e ct m y
a bilit y t o m a k e a li vi n g a s a c o m m er ci al fi s h er m a n. I d e ci d e d t o i n v e st i n t hi s p arti c ul ar fi s h er y b e c a u s e of it s di v er s e arr a y of s al m o n r u n s.
Alr e a d y, t hi s y e ar h a s pr o v e n t h at t h e h at c h er y pr o gr a m s of P W S ar e a n e c o n o mi c al a n d s u st ai n a bl e r e s o ur c e; I w o ul d n ot h a v e b e e n a bl e
t o g e n er at e a n y i n c o m e fr o m m y i n v e st m e nt wit h o ut t h e h at c h er y pr o gr a m s. If o n e of t h e wil d r u n s h a d a w e a k y e ar I w o ul d b e a bl e t o r el y
o n t h e c o n si st e n c y of o n e of t h e h at c h er y r u n s t o m a k e e n d s m e et.  It i s m y u n d er st a n di n g t h at t hi s i s s u e h a s alr e a d y b e e n br o u g ht u p a n d
d e ni e d o n m ulti pl e o c c a si o n s a n d w a s t o b e r e- e v al u at e d i n t h e O ct o b er s e s si o n. I fi n d it u nf air t h at t hi s m e eti n g i s b ei n g h el d d uri n g t h e
mi d dl e of t h e s u m m er w h e n t h o s e aff e ct e d ar e o ut o n t h e w at er or m a n a gi n g t h eir b u si n e s s t h at t h e s e h at c h eri e s all o w f or. A s it i s, I a m
s e n di n g t hi s c o m m e nt w hil e o n a n c h or o n t h e fi s hi n g gr o u n d s f or h at c h er y fi s h a s ar e m a n y ot h er fi s h er m a n w h o m a y or m a y n ot b e a bl e t o
h a v e a c c e s s t o t h e I nt er n et at t hi s ti m e.

I str o n gl y o p p o s e t hi s e m er g e n c y p etiti o n a n d s e e k t o h a v e it v ot e d d o w n. 

T h a n k y o u f or y o ur ti m e a n d w or k. 
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S u b mitt e d B y
j a k e n o wi c ki

S u b mitt e d O n
6/ 3 0/ 2 0 1 8 4: 4 1: 5 2 P M

Affili ati o n

C h air m e n J e n s e n a n d B o ar d m e m b er s,

I a m a c o m m er ci al fi s h er m e n of t h e Pri n c e Willi a m S o u n d a n d C o p p er Ri v er Di stri ct. I h a v e b e e n f oll o wi n g t h e att a c k o n
Pri n c e Willi a m S o u n d H at c h eri e s si n c e t h e b e gi n ni n g of t h e y e ar. W hil e o ut fi s hi n g o n t h e gr o u n d s, I b e c a m e a w ar e of a 3r d
E m er g e n c y P etiti o n o n t h e s u bj e ct, t h e s e c o n d fil e d b y K R S A. T hi s p etiti o n r e s ult e d i n a h e ari n g i n t h e mi d dl e of t h e fi s hi n g
s e a s o n, w h e n I c a n n ot f ull y p arti ci p at e i n t h e p u bli c pr o c e s s l ai d o ut f or o ur fi s h eri e s. 

T hi s s a m e i s s u e h a s n o w c o m e b ef or e B o ar d of Fi s h a n d A D F G o n 4 o c c a si o n s, i n a 6 m o nt h ti m e s p a n. A D F G h a s st at e d t h at
t h er e i s n o fi n di n g of a n e m er g e n c y e a c h ti m e. T h e B o ar d of Fi s h h a s s et a d at e f or a n O ct o b er w or k s e s si o n i n A n c h or a g e t o
a d dr e s s t h e s u bj e ct, w h e n t h e y h a v e m or e d at a a n d m or e ti m e t o r e vi e w s ai d d at a. T h e fil er s of t h e p etiti o n s ar e b er ati n g t h e
B o ar d i nt o m a ki n g a d e ci si o n i n t h eir f a v or, w h e n t h e y ar e u n s ati sfi e d wit h t h e a n s w er. 

It i s a n a b u s e of p u bli c p oli c y t h at a 3r d E m er g e n c y P etiti o n i s b ei n g br o u g ht t o y o u o n c e a g ai n, aft er it w a s alr e a d y
d et er mi n e d t h er e w a s n o fi n di n g of E m er g e n c y, a n d aft er it w a s d e ci d e d t h at t hi s i s s u e w o ul d b e t a k e n u p at t h e O ct o b er
w or k s e s si o n i n A n c h or a g e. 

I a m str o n gl y o p p o s e d t o t hi s p etiti o n, a n d a s k t h e B o ar d t o o n c e a g ai n t o t a k e n o a cti o n, a n d c o nti n u e f or w ar d wit h t h e pl a n
t o m e et i n O ct o b er o n t h e s u bj e ct.
T h a n k y o u,   j a k e n o wi c ki  cr e w m a n
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S u b mitt e d B y
J a m e s H o n k ol a

S u b mitt e d O n
7/ 6/ 2 0 1 8 1 0: 1 4: 2 5 P M

Affili ati o n
Bl uff P oi nt S al m o n

I a m writi n g a s a fi s h er m a n i n r e s p o n s e t o t h e Al a s k a B o ar d of Fi s h eri e s d e ci si o n t o h ol d a h e ari n g o n t h e E m er g e n c y P etiti o n fil e d M a y
1 6, 2 0 1 8. Al a s k a h a s a n a d mir a bl y o p e n p u bli c pr o c e s s f or a m e n di n g fi s h eri e s r e g ul ati o n s, b ut t h at pr o c e s s i s b ei n g a b u s e d b y a s p e ci al
i nt er e st gr o u p. T hi s will b e t h e f o urt h ti m e t hi s t o pi c h a s b e e n a d dr e s s e d b y t h e B o ar d of Fi s h eri e s or t h e Al a s k a D e p art m e nt of Fi s h a n d
G a m e i n l e s s t h a n 6 m o nt h s. T h er e i s n o n e w i nf or m ati o n t o w arr a nt h ol di n g a s p e ci al m e eti n g t o di s c u s s a p etiti o n t h at h a s b e e n alr e a d y
b e e n d et er mi n e d, b y b ot h t h e b o ar d a n d t h e C o m mi s si o n er of Fi s h a n d G a m e, n ot t o m e et t h e e m er g e n c y p etiti o n crit eri a. I a m v er y
di s a p p oi nt e d t h at t h e b o ar d h a s el e ct e d t o h ol d a m e eti n g i n t h e mi d dl e of t h e s u m m er fi s hi n g s e a s o n w h e n t h e p arti ci p a nt s m o st aff e ct e d
d o n ot h a v e t h e o p p ort u nit y t o p arti ci p at e. Al a s k a’ s h at c h eri e s ar e vit al t o m y b u si n e s s, a n d w e ar e a mi d a b u s y fi s hi n g s e a s o n w hi c h i s
o ur o nl y o p p ort u nit y t o m a k e a n i n c o m e a n d s u p p ort o ur f a mili e s. T h e b o ar d h a s alr e a d y e st a bli s h e d a c o m mitt e e, s c h e d ul e d t o m e et i n
O ct o b er, t o a d dr e s s h at c h eri e s. T hi s i s t h e a p pr o pri at e ti m e t o a d dr e s s t h e t o pi c, all o wi n g t h e d e p art m e nt, h at c h eri e s, a n d s al m o n u s er s
t o pr e s e nt i nf or m ati o n t h at will h el p t h e b o ar d m a k e i nf or m e d d e ci si o n s. I str o n gl y e n c o ur a g e t h e b o ar d t o o n c e a g ai n fi n d t h at t hi s
e m er g e n c y p etiti o n d o e s n ot m e et t h e crit eri a a n d v ot e it d o w n. I f urt h er e n c o ur a g e y o u t o t a k e n o a cti o n at t hi s m e eti n g a n d f oll o w t h e
pl a n s y o u’ v e alr e a d y s et f ort h t o c o n v e n e a h at c h er y c o m mitt e e at t h e O ct o b er W or k S e s si o n. T h a n k y o u,
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S u b mitt e d B y
j a m e s m o nr o e

S u b mitt e d O n
7/ 9/ 2 0 1 8 1: 1 6: 3 9 P M

Affili ati o n
fi s h er m a n 3 0 y e ar s

P h o n e
9 0 7 4 8 6 3 6 5 6

E m ail
w hit n e ycr e e k @ g ci. n et

A d dr e s s
7 2 0 T h or s h ei m Str e et
P. O. B o x 1 2 0 2
K o di a k, Al a s k a 9 9 6 1 5

Di s a p pr o v e of all e m er g e n c y p etiti o n s b ei n g s e nt t o t h e B O F at t hi s ti m e, Ar e a M a n d K o di a k s o c k e y e fi s hi n g, a s I fi s h t h e K o di a k Isl a n d
fi s h eri e s, f or t h e p a st 3 0 y e ar s.  T h e s e p etiti o n s s h o ul d b e h a n dl e d at t h e m e eti n g i n O ct o b er, n ot i n t h e mi d dl e of a b u s y fi s hi n g s e a s o n,
i s n't f air t o a n y o n e, i s it o p e n a n d tr a n s p ar e nt ? ? ? ?. a s it s h o ul d b e.  Si e n e b o at fi s h er m a n F/ V L a d y A s hl e y.

J a m e s D. M o nr o e
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S u b mitt e d B y
J a m e s M ykl a n d

S u b mitt e d O n
6/ 3 0/ 2 0 1 8 6: 2 7: 4 3 P M

Affili ati o n

I o p p o s e t hi s e m er g e n c y p etiti o n, s u b mitt e d b y K R S A a n d ot h er or g a ni z ati o n s.  T h er e i s n o e m er g e n c y, t h at n e e d s t o b e a ct e d o n n o w .
T h e B O F, h a s alr e a d y d e ci d e d t o h a v e a c o m mitt e e l o o k at t hi s sit u ati o n a n d s e e if t h er e i s a n y r e al s ci e ntifi c f a ct s, t h at s u p p ort t hi s
p etiti o n s u m m ar y. T hi s i s a ct u all y b e c o m e a p oliti c al f o ot b all, si n c e b a si c all y, t h e c o nt e nt of t hi s p etiti o n h a s b e e n di s c u s s e d a n d v ot e d
d o w n.  Mr, C h air m a n a n d m e m b er s of t h e B O F, I a m a s ki n g y o u t o d e n y t h e p etiti o n, u ntil a f ull st u d y wit h s ci e ntifi c f a ct s i s d e v el o p e d.
 T h a n k y o u f or y o ur ti m e a n d e n er g y o n t hi s st at e b o ar d, a n d i n r e a di n g m y c o m m e nt s. Si n c er el y, J a m e s M ykl a n d 

 

 

P C 0 7 3
1 of 1



S u b mitt e d B y
J a n e P etri c h

S u b mitt e d O n
7/ 8/ 2 0 1 8 8: 2 4: 2 2 A M

Affili ati o n
C o m m er ci al Fi s hi n g f a mil y K o di a k Isl a n d

P h o n e
9 0 7 9 4 2- 2 7 2 4

E m ail
j p etri c h @ g ci. n et

A d dr e s s
P O B o x 5 1
L ar s e n B a y, Al a s k a 9 9 6 1 5

M y n a m e i s J n e P etri c h a n d I h a v e b e e n c o m m er ci al s al m o n fi s hi n g o n t h e w e st si d e of K o di a k Isl a n d si n c e 1 9 7 9. I fi s h t h e s et n et fi s h er y
wit h m y 3 s o n s w h o h a v e all b e e n a p art of t h e fi s h er y si n c e t h eir birt h s ( Eri k 1 9 8 0, D a vi d 1 9 8 3, St e p h e n 1 9 8 6).  All t hr e e of m y s o n s h a v e
w or k e d i n t h e fi s h er y a n d n o w o w n p er mit s a n d sit e s a n d r el y o n t h e s al m o n fi s h er y f or t h e fi n a n ci al s e c urit y of t hi er f a mili e s. A s a s e ni or
r e si d e nt of Al a s k a I t o o r el y o n m y i n c o m e fr o m m y p arti ci p ati o n i n t h e fi s h er y f or m y fi n a n ci al s e c urit y.  

M e m b er s of t h e B o ar d of Fi s h eri e s n e e d t h e i n p ut a n d p arti ci p ati o n of all fi s h er s i n or d er t o e n s ur e a n o p e n a n d tr a n s p ar e nt pr o c e s s.
 All o wi n g s p e ci al i nt er st gr o u p s t o u s e t h e e m er g e n c y p etiti o n pr o c e s s i n t h e mi d dl e of t h e b u s y s u m m er s al m o n s e a s o n a s a w a y t o a v oi d
t h e p u bli c pr o c e s s ii s n ot t h e w a y t o a n o p e n a n d tr a n s p ar e nt pr o c e s s. Y o u ar e e xcl u di n g m e a n d m y f a mil y fr o m t h e pr o c e s s b y
 A c c e pti n g e m er g e n c y p etiti o n s t o r e stri ct or st o p Ar e a M a n d K o di a k s o c k e y e fi s hi n g Y o u h a v e a w or k s e s si o n c o mi n g u p i n O ct o b er a n d
s h o ul d p ut t h e s e a g e n d a it e m s o n t h e s c h e d ul e f or t h at ti m e i n st e a d.
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S u b mitt e d B y
J a s o n G o n z al e z

S u b mitt e d O n
7/ 8/ 2 0 1 8 5: 1 0: 3 9 P M

Affili ati o n

P h o n e
4 2 3 8 4 7 7 8 3 6

E m ail
j a s o n _ el e n a n o @ h ot m ail. c o m

A d dr e s s
1 1 2 F or e str y W a y
C or d o v a, Al a s k a 9 9 5 7 4

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

Pl e a s e d e n y t hi s e m er g e n c y p etiti o n r e q u e st.

Si g n e d,

J a s o n G o n z al e z
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S u b mitt e d B y
J eff B ail e y

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 0: 1 2: 5 5 A M

Affili ati o n
B ail e y Fi s h eri e s

P h o n e
9 0 7 4 4 1 6 7 7 5

E m ail
jj effi s h @ g m ail. c o m

A d dr e s s
1 4 1 3 S u nri s e Dri v e
A n c h or a g e, Al a s k a 9 9 5 0 8

Al a s k a B o ar d of Fi s h,

A s a 3 5 y e ar c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d I w a s wit n e s s t o t h e b e gi ni n g a n d d e v el o p m e nt of o ur Pri n c e Willi a m S o u n d
A q u a c ult ur e pr oj e ct s. T h e s e h at uri e s c o ntri b ut e a s u b st a n ci al a m o u nt of i n c o m e f or m y f a mil y a n d t h e s ur o u n di n g c o m m u niti e s. Wit h o ut t h e
h at c h er y c o ntri b uti o n s of c o m m o n pr o p ert y s al m o n o ur b o at s a n d p er mit s w o ul d b e w ort hl e s s a n d m a n y of t h e c o st al c o m m u niti e s w o ul d
f ail. T hi s l e g al m a n u v er b y t h e K e ni Ri v er S p ort s Fi s hi n g A s s o ci ati o n t o c o nti n u e t o p etiti o n f or a 3r d e m er g e n c y h e ari n g i n t h e mi d dl e of
o ur fi s hi n g s e a s o n di si nfr a c s hi z e s all of u s w h o w o ul d h a v e a s a y i n o ur p u bli c pr o c e s s. I str o n gl y di s a gr e e wit h h a vi n g a n e m er g e n c y
h e ari n g i n J ul y w h e n st a k e h ol d er s ar e n ot a v ail a bl e t o p arti ci p at e a n d A D F & G h a s alr e a d y t a k e n t h e p o siti o n t h at n o e m er g e n c y i s
w arr e nt e d. T hi s m a n u v er i s a n att a c k o n t h e pri n c pl e s of li vi n g i n a d e m o cr a c y w h er e all p e o pl e s h o ul d h a v e a ri g ht t o v oi c e t h eir c o n c er n s
i n a r e a s o n a bl e a n d pr u d e nt m a n or.

J eff B ail e y

Ar e a E C o m m er ci al Drift a n d P ur s e S ei n e Fi s h er m a n
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I a m writi n g as a b o ar d m e m b er of t h e Pri n c e Willi a m S o u n d A q u a c ult ur e  ( P W S A C) b o ar d m e m b er  

r e g ar di n g t h e m ost r e c e nt e m er g e n c y p etiti o n t h at w as fil e d. I a m o n e of 4 5 b o ar d m e m b ers t h at 

r e pr e s e nt s a l ar g e s e cti o n of t h e r e gi o n wit h di v ers e i nt er e sts. As a b o ar d m e m b er a n d  r e si d e nt of t h e 

St at e of Al as k a I a m d e e pl y c o n c er n e d wit h t h e c urr e nt eff ort t o r e v ers e a d e cisi o n t h at w as y e ars i n t h e 

m a ki n g t hr o u g h a c oll a b or ati v e eff ort b et w e e n t h e Al as k a D e p art m e nt of Fis h a n d G a m e, R e gi o n al 

Pl a n ni n g T e a m a n d  V al d e z Fis h er m e n s D e v el o p m e nt Ass o ci ati o n . T h e Al as k a h at c h er y pr o gr a m is 

i m p ort a nt t o st at e, r e gi o n al a n d l o c al e c o n o mi e s, th e y h el p pr o vi d e f or a st a bl e c o m m u nit y b y 

s u p p orti n g  s p ort fis hi n g, t o uris m, p ers o n al us e fis hi n g, c o m m er ci al fis hi n g,  s e af o o d pr o c e ssi n g, al o n g 

wit h ot h er e c o n o mi c b e n efit s t h at s pr e a d t hr o u g h o ut t h e st at e .  

It is i m p ort a nt t o r e m e m b er t h at o ur b o ar d dis c uss e s pr o d u cti o n c h a n g e s wit h gr e at d et ail. T h e s e 

dis c ussi o ns ar e first v ett e d b y o ur Pr o d u cti o n Pl a n ni n g C o m mitt e e, t h e n p ast t o  t h e f ull b o ar d f or a v ot e 

e v e n b ef or e b ei n g s u b mitt e d t o t h e Al as k a D e p art m e nt of Fis h a n d G a m e. T hr o u g h t h e y e ars P W S A C h as 

s u b mitt e d P er mit Alt er ati o n R e q u e st s t h at h a v e b e e n d e ni e d f or v ari o us r e as o n, w hi c h is pr o of t h e 

pr o c e ss i n pl a c e w or k s.  

I as k th at t h e b o ar d f ull y c o nsi d er t h e w h ol e pr o c e ss r e g ar di n g t h e P er mit Alt er ati o n R e q u est, as I att e st 

t h at t h e eff ort p ut i nt o t h es e is si g nifi c a nt. W e ar e i n t h e mi d dl e of t h e s al m o n s e as o n a n d s h o ul d b e 

f o c usi n g o ur ti m e o n t h e fis hi n g s e as o n b ef or e us . 

H o l di n g a m e eti n g d uri n g t h e s al m o n fis hi n g s e as o n is p o or  p u bli c  pr o c e ss  w h e n t h e t o pi c h as b e e n 

a d dr e ss e d s e v er al ti m e s t his wi nt er a n d s pri n g . At t his p oi nt y o u ar e n o w li miti n g t h e o p p ort u nit y f or 

i m p a ct e d us ers t o s u p p ort t h e  h at c h er y pr o gr a m . T h e b o ar d  of fis h e st a blis h e d a c o m mitt e e t o a d dr ess 

t h es e c o n c er ns i n O ct o b er, a n d s h o ul d sti c k t o t h at pl a n. T his will b e a n o p p ort u nit y f or fis h er m e n, 

pr o c e ss ors, p u bli c, a n d h at c h er y o p er at ors t o d e v ot e t h e att e nti o n t o t h e t o pi c a n d h el p e x pl ai n t h e 

pr o gr a m a n d w h at it m e a ns t o t h e m.   

O ur H at c h eri e s ar e b a c k e d b y y e ars of e x p eri e n c e, s ci e n c e, a n d b y p e o pl e w h o h a v e a tr u e i nt er e st i n 

b ett eri n g t h e c o m m u niti e s.  

Pl e as e d e n y t his e m er g e n c y p etiti o n r e q u e st  

 

T h a n k y o u,  

J eff F. B er g er 
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F r o m: J eff B er g er

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: H at c h er y pr o gr a m s

D a t e: W e d n e s d a y, J u n e 2 7, 2 0 1 8 4: 0 8: 2 4 P M

D e ar B O F,

 

 

Pl e as e d o n ot alt er o ur H at c h er y pr o gr a ms. T h er e h a v e b e e n h at c h er ys a n d e n h a n c e m e nt pr o gr a ms

all o v er t h e w orl d f or o v er 1 0 0 y e ars a n d j ust n o w a f e w s p e ci al i nt er ests A N D A S M A L L S E G M E N T O F

T H E P U B LI C H A V E M A D E I T T H EI R A G E N D A T O A T T A C K T H E S E P R O G R A M S.

 

Wit h o ut t h es e pr o gr a ms t h e fis hi n g i n d ustr y w o ul d b e g utt e d a n d t h e b e n efit t h at is r e ali z e d b y all

us ers w o ul d b e g o n e. T o o m a n y f a mil y’s d e p e n d o n t h es e pr o gr a ms f or t h eir f ut ur es.

 

W h y is it o nl y n o w t h at a q u a c ult ur e is u n d er att a c k.

 

If t h er e is g o o d s o u n d s ci e n c e t h at i n di c at es w e n e e d t o m o dif y or c h a n g e o ur pr o gr a ms t h e n w e c a n

d o it at t h at ti m e.

 

J eff B er g er

 

 

 

S e nt fr o m M ail  f or Wi n d o ws 1 0
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S u b mitt e d B y
J eff C a b a n a

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 4: 2 5: 4 7 P M

Affili ati o n
Fi s h er m a n

P h o n e
9 0 7 2 0 5 7 9 3 3

E m ail
b a m a c a b a n a @ g m ail. c o m

A d dr e s s
B o x 2 6
H o m er, Al a s k a 9 9 6 0 3

W e ar e o ut fi s hi n g f or t h e y e ar, pl e a s e t a k e t hi s u p i n t h e f all. Ki n g S al m o n e at pi n k fr y...t hi s i s a g o o d t hi n g f or t h e m. N ot b a d. H o w c a n
t h e y p o s si bl y h ar m t h e m. S h o w s o m e s ci e n c e.
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S u b mitt e d B y
J eff K o v a c

S u b mitt e d O n
7/ 7/ 2 0 1 8 9: 5 1: 5 9 P M

Affili ati o n
Cr e w m e m b er

P h o n e
9 0 7/ 9 8 2- 5 5 7 9

E m ail
4 K.j k o v a c @ g m ail. c o m

A d dr e s s
6 5 5 3 1 S o ut h Vi ct or y R d.
S utt o n, Al a s k a 9 9 6 7 4

 

 

T o t h e b o ar d,

A s a c o m m er ci al fi s hi n g cr e w m a n I h a v e s e e n fir st h a n d t h e c o ntri b uti o n t h at Al a s k a’ s fi s h er y h a v e m a d e t o c o u ntl e s s f a mili e s. E a c h
s e a s o n w e fi s h a s a w a y t o pr o vi d e f or o ur f a mili e s a n d i n t h at e n d e a v or w e p er u s e a lif e st yl e a n d a w a y of lif e t h at pr o m ot e s a n d
e n c o ur a g e s s elf r eli a n c e a n d, at t h e s a m e ti m e, i nt er d e p e n d e n c e. T h er e ar e v er y f e w l o c ati o n s t h at pr o vi d e t hi s e n vir o n m e nt f or t h eir
r e si d e nt s a n d I tr u st w e l o o k l o n g a n d h ar d at a n y c h a n g e s t h at w o ul d i m p a ct t hi s fi s h eri e s p arti ci p a nt s, t hi s st at e a n d it s e c o n o m y.

Wit h Ki n d R e g ar d s,

J eff K o v a c

F V C h el s e a D / F V L a d y L ori
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S u b mitt e d B y
J effr e y H. G u ar d

S u b mitt e d O n
7/ 7/ 2 0 1 8 4: 4 9: 2 1 P M

Affili ati o n
P W S S ei n e P er mit H ol d er

P h o n e
9 0 7- 4 2 3- 8 1 1 1

E m ail
d or n e h a w x h ur st @ h ot m ail. c o m

A d dr e s s
P O B o x 8 5 6
C or d o v a, Al a s k a 9 9 5 7 4

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d ( P W S) a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y
f a mil y’ s li v eli h o o d. 1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut
h at c h er y pr o d u cti o n. St u di e s h a v e s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s
e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 % of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. B ut f or t h e
h at c h eri e s, t h er e w o ul d n ot b e m a n y fi s h at all i n P W S d uri n g m a n y y e ar s. 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al
s al m o n h ar v e st v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai
P e ni n s ul a, 9 % t o r e si d e nt s of A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell-
P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e
M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s
b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e, F air b a n k s N ort h St ar B or o u g h, a n d t h e
M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d 9 0 % of all pi n k s al m o n
c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at $ 6. 6 milli o n
a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C O N V E NI N G A N E M E R G E N C Y M E E TI N G O N T HI S I S S U E D U RI N G T H E
MI D D L E O F O U R C O M M E R CI A L S A L M O N FI S HI N G I S U N R E A S O N A B L E, P O O R P R O C E S S, E S P E CI A L L Y W H E N T H E S A M E
P E TI TI O N H A S A R E A D Y B E E N D E NI E D B E C A U S E I T DI D N O T M E E T E M E R G E N C Y C RI T E RI A. T h e b o ar d h a s s c h e d ul e d a
di s c u s si o n o n h at c h er y pr o d u cti o n at it s O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u
h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.  

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T

Si g n e d,

J eff G u ar d
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C h air m a n  J o h n J e ns e n a n d  Al as k a  St at e  B o ar d  of  Fis h eri e s  M e m b ers,  

I a m  writi n g  t o as k  t h at y o u  c a n c el  t his a d diti o n al  2 0, 0 0 0, 0 0 0  pi n k  s al m o n  e g gs  fr o m t h e 

S ol o m o n  G ul c h  H at c h er y  r e q u e st as  w ell  as  a n y  ot h er  P W S  h at c h er y  t h at as k s  f or i n cr e as e d e x p a nsi o n  i n 

t h e f ut ur e 

I h a v e  b e e n  a r e m ot e b uil d er  i n Al as k a  si n c e  1 9 9 0  a n d  h a v e  a s m all  g ui di n g  b usi n e ss  t h at t a k e s 

hi k ers  a n d  s ki ers  i nt o t h e b a c k  c o u ntr y  wit hi n  t h e K e n ai  R a n g e  es p e ci all y  i n K a c h e m a k  B a y  St at e  P ar k.  

T h e  l ast n u m b er  of  y e ars  s p e nt  w or ki n g  o n  tr ails wit hi n  t h e P ar k  at  t h e h e a d  of  T ut k a  B a y.  

T his  tr ail r u ns al o n g  w h at  is k n o w n  as  t h e T ut k a  H e a d  E n d  Cr e e ks  a n d  is c at al o g u e d  i n t h e 

A n a dr o m o us  W at ers  C at al o g u e  t o c o nt ai n  wil d  C h u m  s al m o n  a n d  wil d  C o h o  s al m o n  wil d  pi n k  s al m o n. 

Si n c e  2 0 1 5  w e  h a v e  s e e n  a h u g e  v ol u m es  of  d e a d  a n d  d yi n g  pi n k  s al m o n  pil e d  d e e p  i n t h e ri v er 

w hi c h  n o w  w e  r e ali z e ar e  n ot  o nl y  t h e e x c e ss  str a y s fr o m t h e T ut k a  H at c h er y  i nf e cti n g t h e cr e e k s  b ut  

als o  fr o m t h e h at c h eri e s  of  Pri n c e  Willi a m  S o u n d.  

T h e  w a nt o n  w ast e  is pr of o u n d.  T h e  m or e I l e ar n a b o ut  w h y  t his is h a p p e ni n g  , t h e m or e  al ar m e d  

at  h o w  h at c h er y  s p e ci al  i nt er e st p e o pl e  h a v e  i nfiltr at e d A D F G  a n d  usi n g  t h e g o v er n m e nt  p o siti o ns  t o 

cr e at e  a s p e ci al  h ar v e st  si n gl e  s p e ci es  r a n c hi n g r e g ar dl e ss of  all  ot h er  o bst a cl e s  or  d a m a gi n g  eff e ct s.   

T h is  is n ot  a j o k e. T his  s h o w s  e x c e ss,  It s h o ws  gl utt o n y,  It s h o ws  gr e e d.   W h e n  is e n o u g h,  e n o u g h ?  

T o  i n u n d at e o ur  wil d  str e a m s  i n n ot  a c c e pt a bl e  a n d  w e  r e ali z e t h e o nl y  w a y  t his pr o bl e m  will  

c e as e  is f or t h e B o ar d  of  Fis h eri e s  t o e x ert  it a ut h orit y  t o g et  us  o ut  of  t his pr o bl e m.   A D F G  d o e s  n ot  

s e e m  t o h a v e  a n y  p o w er  t o a ct  b e c a us e  t h e C o m missi o n er  h as  t w o s o ns  wit h  s ei n e  p er mit s  i n L CI  a n d  h e  

st e p p e d  d o w n  fr o m t h e C o o k  I nl et A q u a c ult ur e  B o ar d  t o b e c o m e  C o m missi o n er.   

S a m  C ott e n  is c o m pl et el y  t ai nt e d wit h  s p e ci al  i nt er e st a n d  p oi nt e dl y  a cts  a c c or di n gl y.  I h a v e  

w at c h e d  CI A A  bi ol o gist s  w h e n  aft er  cl ai mi n g  t h at t h er e is n o  s ci e ntifi c  d at a  s u p p orti n g  t h at t h er e is 

a n yt hi n g  wr o n g  wit h  w h at  t h e y ar e  d oi n g  b e  pr e s e nt e d  wit h  a st a c k of  s ci e ntifi c  p a p ers  s h o wi n g 

ot h er wis e.  His  r e a cti o n w as  t o wit h  s h a ki n g  h a n ds  i n f ur y t hr o w t h e p a p ers  o n  t h e gr o u n d  w al ki n g  a w a y  

s a yi n g  “ I a m  n ot  g oi n g  t o r e a d a n y  of  y o ur  sti n ki n’  bi as e d  s ci e n c e ”   

I h a v e  w at c h e d  G ar y  F o n dr ai  of  CI A A  e x cl ai m  i n his  b est  pr e a c h er  pr os e  a b o ut  t his h u g e  first 

str a yi n g  e v e nt  aft er  C ott e n  t o o k offi c e  w h er e  all  of  t h e fis h t h e y pr o d u c e d  o v er w h el m e d  n at ur al  str e a m s  

si m pl y  s ai d  “ y e s,  t h at w as  u nf ort u n at e  a n d  w e  s o o n h o p e  t o p ut  t h at b e hi n d  us. ”  a n d  t h at is h o w  it h as  

g o n e.  N o  a c c o u nt a bilit y!  

S a m  R a y b u n g , i n J un e a u  h e a d  of  H at c h er y  pr o gr a m,  is o n  e v er y  R e gi o n al  Pl a n ni n g  T e a m  i n t h e 

st at e  a n d  t h e n si g ns  o n  f or all  p er mit s  f or t h e h at c h eri e s,  w h o s e  pr e vi o us  j o b w as  i n i n h at c h er y   

pr o d u cti o n .  H o w  is t h at f or s p e ci al  i nt er e st i nsi d e j o bs ?   

 At a p u bli c  m e et i n g a q u a c ult ur e  b o ar d  m e eti n g  w h e n  as k e d  a b o ut  t h e c o n c er ns  f or t h e i m p a ct s 

of  t h e e x c e pti o n all y  n ot  n at ur al  r el e as e of  t h e pi n k  s al m o n fr y i n t ut k a o n  w h at  t h e y ar e  e ati n g  a n d  w h o  

t h e pi n k s  ar e  t a ki n g t h e f o o d fr o m? R a b u n g  s a y s ”  its o k,  t h e pi n k s  d o n't  e a t a n yt hi n g  b e c a us e  w e  h a v e  

alr e a d y  f e d t h e m. ” g o o d  g o d!  h o w  f ar p oll ut e d  b y  gr e e d  a n d  pri v at e  m oti v e s  d o e s  it t a k e a f or a p ers o n  

t o b e  a bl e  t o cr e at e  s u c h ar g u m e nt s  of  ill e giti m at e a ut h orit y  a n d  e x p e ct  t o g et  a w a y  wit h  it. H e  w e nt  o n  

t o s a y  h o w  gr e at  t h e y ar e  i n Pri n c e  Willi a m  s o u n d  a n d  h o w  t h e h at c h eri es  ar e s p e n di n g  1 4  milli o n  o n  a 

n e w  r e p ort t h at will  s h o w  h o w  w ell  t h e y ar e  d oi n g.  T his  st u d y  is k n o w n  b y  m o st  s ci e ntist s t o b e  fl a w e d 
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wit h  n o  p e er  r e vi e w a n d  a pr ot o c ol  d e si g n e d  e x a ctl y  t o s h o w  h o w  gr e at  t h e y ar e!  It e x pl ai ns  t h e r e a cti o n 

of  t h e CI A A  bi ol o gist  i n r ef usi n g t o l o o k at  a n y  ot h er  i nf o ot h er  t h a n t h e pr o p a g a n d a  t h e y writ e  a n d  

b eli e v e  f or t h e m s el v e s. 

W e  h a v e  h a d  m a n y  m e eti n gs  t h at s e e m  t o c o m e  t o n o  c o n cl usi o n  as  t h o u g h w e  h a v e  n o  c o ntr ol  

o v er  t h es e o ut  of  c o ntr ol  pri v at e  n o n -pr ofit  c or p or ati o ns.   It is a l a u g h t h e t h o u g ht of  t h e w or ds  pri v at e  

or  n o n pr ofit.   T h e s e  ar e  c or p or at e  e m pir e s  t h at s er v e  a n d  p a y  t h e m s el v es n ot  t h e Al as k a n  p u bli c  w hil e  

f u n n eli n g p u bli c  f u n ds i nt o pri v at e  p o c k et s.  It is c all e d  gr aft.   

I w at c h e d  a CI A A  b o ar d  m e eti n g  w h er e  p u bli c  c a m e  i n t o e x pr ess  t h eir c o n c er ns  a b o ut  t h e l a c k 

of  a cti o n  t o w ar ds t h e pi k e  i n v asi v e pr o bl e m.  H e w as  ri di c ul e d.  Aft er  h e  l eft t h e n w h e n  I as k e d  if t h e y 

h a d  a n  i d e a a b o ut  h o w  l ar g e t h e pi k e  pr o bl e m  w as , I w as  ri di c ul e d als o  a n d  t ol d t h at's bi g g er  t h a n I c a n  

i m a gi n e a n d  n o  p oi nt  of  tr yi n g t o d o  a n yt hi n g  as  s o m e  p e o pl e  w a nt  t h e pi k e  a n d  will  j ust tr a ns pl a nt 

t h e m a g ai n.   

I t h e n w at c h e d  as  t h e y p ut  1 7 0, 0 0 0. 0 0  at  pi k e  r e m o v al a n d  writ e  a gr e at  arti cl e  a b o ut  h o w  gr e at  

t h e y ar e  i n s m olt s  r e p ort, t h e n a p pr o v e  o v er  2 5 0, 0 0 0. 0 0  t o fi x a s m all s e pti c  pr o bl e m  f or a s h ort  t er m 

s e as o n al f a cilit y at  t ut k a l a g o o n h at c h er y.  A b o ut  2 0 0, 0 0 0. 0 0  m or e  t h e n n e c ess ar y. t his is f or t h e 

$ 9 0 0, 0 0 0. 0 0  s e as o n al  e m pl o y e e  b u n k h o us e  r e c e ntl y b uilt.  As  a b uil d er  f or 3 0  y e ars  I c o ul d  s e e h o w  s u c h  

a str u ct ur e c o ul d  c ost  u p  t o $3 5 0, 0 0 0  o nl y . Wh er e  w e nt  t h e e xtr a  5 5 0, 0 0 0. 0 0.  Of  c o urs e,  CI A A  n e e d  t h e 

pi n k s  t o p a y  f or t h e m s el v e s at  t h e e x p e ns e  of  e v er yt hi n g  els e.  T h e  pi n k s  t h at c h o k e  o ut  e v er y  st r e a m 

a n d  cr e e k  t h e y c a n  f or c e t h e m s el v e s i nt o. It s t h e P W S  b usi n e ss  m o d el  a n d  it n e e ds  t o st o p  i n a w a y  t h at 

c a n  n e v er  b e  t o t his e xt e nt  of  a pr o bl e m  a g ai n!  

Pl e as e  h el p  g e t t his st o p p e d  it is w a y  o ut  of  c o ntr ol  a n d  w e  ar e  si c k  a n d  tir e d of  d e ali n g  wit h  t h e 

arr o g a n c e  of  t h e s e b ulli e s  o n  t h e p ar k  pr o c e ss  a n d  w asti n g  o ur  ti m e.   H at c h eri es  ar e  l e ss t h a n 5 %  of  t h e 

x v e ss el v al u e  b ut  c a us e  m or e  pr o bl e m s  a n d  w ast e  m or e  st at e  r e s o ur c e s t h a n m o st  of  t h e r e st. 

 T h er e  is n o  r e s p e ct or  c o nsi d er ati o n  e x c e pt  f or t h eir co m p etiti v e  e m pir e  b uil di n g  t o s e e w h o  

h as  t h e bi g g e st  h at c h er y,  a n d  p o c k et  t h e c o nstr u cti o n  e x p e ns e s  w hil e  d oi n g  it.  T his  is ri di c ul o us.  T his  

l o g j a m n e e ds  cl e ar e d  

Al as k a  h as  e n o u g h  pi n k s.   H at c h er y  pi n k s  o ut n u m b er  wil d  s o c k e y e  a n d  f ar o ut n u m b er  ki n g  

s al m o n.  S o c k e y e  ki n gs  c o h o  ar e  t h e pr ef err e d  s p e ci e s f or Al as k a ns  n ot  pi n k s  f or c hi n a.  

T h a n k -y o u  f or list e ni n g  w e  ar e  r e all y f e d u p  wit h  t his c or p or at e  t a k e o v er  of  o ur  fis h a n d  o ur  p ar ks  

Si n c er el y,  

J effr e y Tr o y  L e e  

B o x 4 4  

S el d o vi a,  Al as k a  9 9 6 6 3  

7/ 8/ 1 8  
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S u b mitt e d B y
J er e m y C a b a n a

S u b mitt e d O n
7/ 8/ 2 0 1 8 1 0: 4 5: 4 8 P M

Affili ati o n
I’ m a C o m m er ci al fi s h er m a n

P h o n e
9 0 7 3 9 9 0 6 7 8

E m ail
j er e m yc a b a n a @ y a h o o. c o m

A d dr e s s
P. O. b o x 7 1 9
H o m er, Al a s k a 9 9 6 0 3

  

D e ar b o ar d of fi s h, 

I a m writi n g t hi s t o y o u fr o m j u st o ut si d e V al d e z. It’ s t h e mi d dl e of fi s hi n g s e a s o n a n d y o u h a v e c all e d a e m er g e n c y m e eti n g t h at i m p a ct s
t h o u s a n d s of p e o pl e w h o c a n n ot b e t h er e. I u n d er st a n d t h at it’ s e a s y t o c all o n e of t h e s e m e eti n g s b ut t hi s ti m e it i s c o m pl et el y wr o n g t o
t a k e s eri o u sl y t h e e m oti o n al pl e a s of p e o pl e n ot e v e n a s s o ci at e d wit h t hi s i n d u str y. I u n d er st a n d t h at o n e of t h e l ar g e st s ci e ntifi c st u di e s of
it’ s ki n d i s cl o s e t o b ei n g c o m pl et e d, o n t hi s t o pi c. I h o p e t h at I’ m n ot s o u n di n g li k e a p er s o n t h at i s s c ar e d b ut t h at’ s e x a ctl y w h at I a m. I a m
a p er mit h ol d er a n d a b o at c a pt ai n o n a s ei n er i n P W S. I pl a n o n fi s hi n g h er e f or a n ot h er 3 0 y e ar s a n d I’ v e b e e n h er e 3 0 alr e a d y. T hi s i s
m y li v eli h o o d, m y lif e bl o o d. I’ v e g ot a 4 c hil dr e n’ s f ut ur e s t h at I a m n o w w orri e d a b o ut. T h er e ar e lit er all y t h o u s a n d s of p e o pl e o ut h er e ri g ht
n o w t h at will mi s s y o ur m e eti n g a n d o ur f ut ur e i s p o s si bl y i n d a n g er. I a s k t h at t hi s m e eti n g b e r e s c h e d ul e d t o a l at er d at e s o t h at w e c a n b e
b ett er a bl e t o d ef e n d o ur s el v e s. It’ s l u di cr o u s t o t hi n k t h at a gr o u p of s p ort s fi s hi n g g u ys, i n C o o k I nl et, h a v e t h e a bilit y t o st o p t h e h ar v e st of
e g g s t h at h a s alr e a d y b e e n a p pr o v e d b y e v er y o n e. A n y w a ys I’ m s orr y f or m y r a m bli n g m e s s a g e b ut I’ m a fi s h er m a n n ot a E n gli s h m aj or. I
h a v e a wif e, 4 ki d s a n d t hr e e g u ys t h at d e p e n d u p o n t h e S o u n d t o s ur vi v e. L et’ s n ot f or g et h o w m a n y p e o pl e’ s li v e s ar e d e p e n di n g o n t h e
w o n d erf ul a q u a c ult ur e pr o gr a m s ar o u n d o ur a m a zi n g st at e. W e ar e l u c k y t o h a v e t hi s a m a zi n g r e s o ur c e f or t h e b e n efit of s o m a n y p e o pl e.
S o m a n y p e o pl e. A n y w a ys t o wr a p it u p, pl e a s e r e s c h e d ul e t h e m e eti n g a n d l et’ s w ait f or t h e l ar g e st s ci e ntifi c st u d y e v er u n d er w a y o n t h e
eff e ct s of h at c h er y fi s h. Pl e a s e. L et’ s g o wit h t h e s ci e n c e o n t hi s p oi nt a n d n ot a b u n c h of mi s pl a c e d e m oti o n s fr o m p e o pl e t h at d o n’t k n o w
w h at t h e y ar e t al ki n g a b o ut. T h a n k s f or r e a di n g t hi s if y o u di d. I w o ul d li k e t o s e e t hi s st at e c o nti n u e t o b e t h e b e st pl a c e o n e art h. 

J er e m y C a b a n a 
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S u b mitt e d B y
J o el C arr oll

S u b mitt e d O n
7/ 7/ 2 0 1 8 2: 3 4: 2 5 P M

Affili ati o n
P W S c o m m er ci al fi s h er m e n

P h o n e
9 0 7 4 0 6 0 5 2 7

E m ail
j p e n g ui n 2 2 @ g m ail. c o m

A d dr e s s
P O B o x 3 0 1 3
2 0 4 3 J a k e s Littl e Fir e w e e d L n 
H o m er, Al a s k a 9 9 6 0 3

I a m p art of a c o m m er ci al fi s hi n g f a mil y i n Pri n c e Willi a m S o u n d. I h a v e gr o w n u p fi s hi n g wit h m y d a d a n d s al m o n pr o vi d e s t h e i n c o m e f or
o ur f a mil y a n d m y f ut ur e. I w a s di s a p p oi nt e d t o h e ar t h at a h e ari n g o n t hi s p etiti o n w o ul d b e h el d i n J ul y ri g ht d uri n g t h e mi d dl e of o ur
s e a s o n. It s e e m s t h at w e ar e b ei n g a m b u s h e d b y a s p e ci al i nt er e st gr o u p at a ti m e w h e n w e s h o ul d b e f o c u s e d o n m a ki n g a li vi n g. T h e
pr u d e nt t hi n g w o ul d b e t o w ait u ntil t h e s c h e d ul e d m e eti n g i n O ct o b er w h e n t h e f a ct s c a n b e pr e s e nt e d a n d di s c u s s e d i n a m or e pr o d u cti v e
a n d m e a ni n gf ul w a y. P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.
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S u b mitt e d B y
J o el

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 1: 2 1: 2 1 A M

Affili ati o n

P h o n e
9 0 7 3 9 9 2 2 1 1

E m ail
M sfi s h 1 0 0 1 @ g m ail. c o m

A d dr e s s
P o b o x 3 8 7
H o m er, Al a s k a 9 9 6 0 3

D e ar b o ar d of fi s h c h air m a n a n d b o ar d of fi s h m e m b er s:

I a m a f o urt h g e n er ati o n c o m m er ci al fi s h er m a n i n Al a s k a.

M y gr e at gr a n d p ar e nt s h o m e st e a d er i n h o m er Al a s k a, I h a v e h a d m y o w n c o m m er ci al fi s hi n g o p er ati o n si n c e I w a s s e v e nt e e n y e ar s ol d. I
h a v e b ot h gill n ett e d a n d n o w si e n e i n p w s w h er e m y f a mil y a n d I w or k h ar d t o m a k e a li vi n g f or o ur s el v e s. T h e v al u e of h at c h eri e s i n p w s i s
h u g e, wit h 7 4 % of all V al d e z c o m m er ci al s al m o n h ar v e st g oi n g t o A K r e si d e nt s. I n a d diti o n t o c o m m er ci al t h e s e h at c h er y fi s h ar e al s o
utili z e d b y m a n y s p ort s fi s h er m a n 7 3 % of t h e s e b ei n g Al a s k a r e si d e nt s. T h e e sti m at e d a n n u al e c o n o mi c o ut p ut fr o m t h e s p ort s fi s h er y i n
V al d e z al o n e i s 6. 6 milli o n a n n u all y. I w o ul d r e all y li k e t o c o nti n u e b ei n g a bl e t o s u p p ort m y f a mil y b y c at c hi n g p w s e n h a n c e d r u n s. Fi n all y I
w o ul d li k e t o v oi c e c o n c er n f or o ur d e m o cr ati c pr o c e s s i n all o wi n g y o ur s el v e s t o b e p u s h e d i nt o a n e m er g e n c y m e eti n g o n t h e i s s u e of o ur
fi s h pr o d u cti o n at a ti m e w h e n w e a s fi s h er m a n c a n n ot att e n d, w hi c h i s cl e arl y t h e i nt e nt of t h e p etiti o n er s t o tr y a n d g et s o m et hi n g p a s s e d
w h e n t h e pr e s e nt v oi c e s of t h o s e w h o s e li v eli h o o d s t h e y i nt e n d t o d e str o y ar e u n a bl e t o b e t h er e. T hi s p etiti o n w a s alr e a d y pr e vi o u sl y
d e ni e d d u e t o n ot m e eti n g e m er g e n c y crit eri a, t o c h a n g e it n o w wit h n o n e w crit eri a b ei n g m et i s di s h e art e ni n g. Pl e a s e f or t h e s a k e of
1 5 0 0 p er mit h ol d er s t h eir f a mil y’ s a n d t h e f a mili e s of e v er y o n e e m pl o y e d b y t h e s e p er mit h ol d er s d e n y t hi s e m er g e n c y p etiti o n r e q u e st.
T h a n k y o u si g n e d J o el T utt 

P C 0 8 4
1 of 1

mailto:Msfish1001@gmail.com


S u b mitt e d B y
J o h n L o v e

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 0: 4 8: 1 7 A M

Affili ati o n
Ar e a E P er mit h ol d er

P h o n e
( 9 0 7) 3 0 6- 8 7 9 1

E m ail
j o h n ol o v e @ g m ail. c o m

A d dr e s s
P O B o x 1 4 1
Gir d w o o d, Al a s k a 9 9 5 8 7

D A T E: 6/ 2 7/ 1 8

FI S H E R M A N: J O H N L O V E

FI S HI N G V E S S E L: S T E A D F A S T

H O M E P O R T: W HI T TI E R A L A S K A

 

T o: Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

 

Si g n e d,
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     I h a v e b e e n a c o m m er ci al fi s h er m a n i n Al a s k a f or 2 5 y e ar s n o w. I o w n a n d o p er at e t h e f/ v L eil a ni- M ari e o ut of sit k a Al a s k a. M y
d e p e n d e n c e o n s al m o n fi s hi n g i s criti c al t o m e, m y f a mil y a n d m a n y of m y a s s o ci at e s. It i s i m p ort a nt t o m y b u si n e s s t h at t h e b o ar d of
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July 5, 2018 

Alaska Board of Fisheries 

Boards Support Section 

P.O. Box 115526 

Juneau, AK 99811-5526 

Re: Petition for finding of emergency and denial of additional capacity of 20 million egg take and 

rearing of hatchery pink salmon resulting from recent amendments to Prince William Sound Private 

Non-Profit Hatchery Management Plan 

Dear Alaska Board of Fisheries, 

We, the undersigned organizations and individuals, submitted the petition requesting that the Alaska 

Board of Fisheries (BOF) make a finding of emergency and subsequently exercise their statutory 

authority to limit the number of pink salmon eggs allowed to be taken and incubated by the Private 

Non-Profit (PNP) hatcheries in the Prince William Sound (PWS). Specifically, our petition requests that 

the BOF amend actions taken in Permit Alteration Request (PAR) made by the PWS Regional Planning 

Team (RPT) and deny the increase in the number of pink salmon eggs taken in 2018 by 20 million. We 

provide these additional public comments in support of our petition. 

First, we believe that the problem outlined in the petition justifies a finding of emergency. The next 

schedule meeting of the BOF is in October 2018, well after the planned additional egg take of 20 

million for increased PWS hatchery pink salmon production occurs this summer. It was unforeseen and 

unexpected that the Alaska Department of Fish and Game, through the RPT process, would authorize 

additional egg take by PWS hatcheries that pose a threat to wild salmon in the Gulf of Alaska, contrary 

to the Alaska Sustainable Salmon Policy. As evidence, we cite the very high rates of inter-regional 

straying of hatchery pink salmon into Lower Cook Inlet, and scientific research studies and agency 

reports that document the adverse impacts on wild salmon and other wildlife from increased food 

competition in the North Pacific Ocean, where there are record high salmon abundance levels and an 

increasingly variable ocean environment. 

Thus, we believe delay of the finding of emergency will be significantly burdensome to the petitioners 

because not taking immediate action to halt an increase in the capacity of hatchery pink salmon 

production in PWS will only further stress wild salmon in the broader Gulf of Alaska ecosystem. 

Factors in support of finding of emergency: 

1 | P a g e 
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1. Hatchery permits are required for the construction and/or operation of a private non-profit 

salmon hatchery in Alaska. Hatchery permits specify the species and number of salmon that can 

be incubated at the hatchery, as well as the number released, release sites, broodstock sources, 

and other conditions of operation. 

2. BOF authority as it relates to hatcheries. AS Sec. 16.10.440 (b) The Board of Fisheries may, after 

the issuance of a permit by the commissioner, amend by regulation adopted in accordance with 

AS 44.62 (Administrative Procedure Act), the terms of the permit relating to the source and 

number of salmon eggs. 

3. The Joint Protocol on Salmon Enhancement (#2002-FB-215) entered into by the Alaska Board of 

Fisheries and the Alaska Department of Fish and Game (ADFG) on June 28, 2002 establishes a 

framework design to inform the public and coordinate department and board interaction on 

certain aspects of salmon hatchery policy and regulation. 

4. The State of Alaska law mandates that hatcheries shall operate without adversely affecting 

natural stocks of fish - 5 AAC 39.222. Policy for management of sustainable salmon fisheries. (c) 

(1) (D) effects and interactions of introduced or enhanced salmon stocks on wild salmon stocks 

should be assessed; wild salmon stocks and fisheries on those stocks should be protected from 

adverse impacts from artificial propagation and enhancement efforts. 

5. The total number of pink salmon eggs that were taken for rearing in PWS hatcheries in 2016 

was 740 million. That same year, 643 million pink salmon fry of hatchery-origin were released 

into PWS. 

6. PWS fishermen have the highest hatchery fish catches. In 2017, 45 million salmon returned to 

the five hatcheries in PWS, accounting for 87 percent of the total salmon harvest. Ninety-three 

percent of pink salmon were hatchery-origin, and 68 percent of chum salmon were hatchery-

origin. In all, PWS hatchery harvest added up to 62 percent of the total with a dockside value of 

$64 million. 

7. Pink salmon that showed up in streams across Lower Cook Inlet in 2017 weren’t all local stocks 

— in some streams, up to 70 percent were releases from PWS hatcheries. PWS hatchery-

marked fish were present in every Lower Cook Inlet stream sampled. In Fritz Creek, 70 percent 

of the 96-fish sampled were from PWS hatcheries. In Beluga Slough, 56 percent of the 288-fish 

sampled were from PWS. In Dogfish Lagoon Creeks, Barabara Creek and Sadie Cove, hatchery 

pink salmon from the Solomon Gulch Hatchery in PWS composed 34.4, 14.2 and 12.5 percent 

respectively, of fish sampled. Overall, PWS hatchery pink salmon comprised 15 percent of the 

pink salmon escapement in LCI in 2017. 

8. In addition to the straying issues of PWS hatchery-origin pink salmon observed in Lower Cook 

Inlet, recent scientific publications (building on past published reports and internal ADFG 

reviews) have provided cause for great concern over the biological impacts associated with 

continued release of very large numbers of hatchery salmon into the North Pacific Ocean, 
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including the Bering Sea and the Gulf of Alaska. See bibliography of scientific publications and 

agency reports, with summary points. 

Second, we request that the BOF use its statutory authority to deny additional capacity of 20 million 

egg take and rearing of PWS hatchery pink salmon. 

In response to arguments against the BOF taking this action, we provide further comment: 

1. Regulatory action requested is not clear. 

a. To be unequivocal, the regulatory action requested is that the BOF exercise its authority 

provided in AS 16.10.440(b) and through use of the Administrative Procedure Act amend 

the 2018 PAR to deny allowing for the taking of an additional 20 million pink salmon eggs by 

PWS PNP’s. 

2. The Department comments are summarized as follows, “The petition does not satisfy criteria 

described in 5 AAC 96.625(f) because it is not unforeseen that some level of straying occurs in pink 

salmon stocks and concerns over straying effects and potential fishery management complications 

arising from increased pink salmon production levels were discussed by the RPT and department 

when the 2014 SGH PAR was considered and approved.” 

a. Let’s take a close look at the Department comment in more detail. It was not unforeseen 

because SOME LEVEL of straying in pink salmon stocks was anticipated? How much is SOME 

LEVEL and where is the straying anticipated? The level and locations of straying are not 

detailed, thus there is no criteria against which to evaluate either the level or location of 

straying by hatchery pink salmon. 

b. “Concerns (please be specific, what concerns exactly are being referenced here?) over 

straying effects and potential fishery management complications (what fishery 

management complications specifically?) arising from increased pink salmon production 

levels were discussed by the RPT and Department. Again, what if any specific threshold 

levels were discussed? 

c. More on the open nature of the RPT process later but the Commissioner’s response to this 

Petition is essentially, “trust me, we got this” and it is woefully lacking in specifics on 

threshold criteria and evaluation metrics. 

3. Continuing with the Department comments, “while there were relatively high numbers of PWS 

hatchery produced salmon found in several recent sampling events in LCI streams, not enough 

information is currently available to determine whether their presence threatens a fish or game 

resource.” 
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a. What is the bar here? Doesn’t the presence of up to 70 percent non-local stocks in the 

spawning streams of Lower Cook Inlet seem like the very definition of “threatens”? Has the 

Department established a set of decision criteria to help them determine when they have 

enough information to make a conclusion? We believe not and fully support the application 

of the precautionary principle in situations like this. 

4. The Alaska Board of Fisheries has scheduled a discussion on hatchery issues during their October 

2018 Work Session. 

a. We agree that a general discussion on how the BOF should proceed with regard to Private 

Non-Profit hatchery production is good, but the egg take in question will take place in 

August 2018. A discussion scheduled for October is no reason for the BOF to refrain from 

denying the increase now. 

5. BOF should look at this issue more broadly and not act on this specific request now. 

a. The respective obligations of the BOF and ADFG to wild stock preservation and authorities 

under the law are unambiguous. In the face of documented straying of hatchery-origin PWS 

pink salmon into Lower Cook Inlet and compelling science-based evidence of ocean food 

competition issues of wild and hatchery-origin salmon, the fact that the BOF and ADFG have 

until now neglected to follow through on the Joint Protocol signed in 2002 is not a 

justifiable pretext for the BOF to refuse to act to deny an incremental increase in PWS 

hatchery pink salmon production. The promise of a more comprehensive approach in the 

future does not excuse the respective responsibilities of the BOF and ADFG for due diligence 

today. 

6. The Regional Planning Team (RPT) process is a public process and it is unfortunate that the authors 

of this petition did not participate and make their concerns known. 

a. The RPT is about as closed, opaque and esoteric as any process deemed “public” can be. 

Whereas the BOF process and its historical records are open, transparent and accessible to 

the public, both in person and online, the RPT is the opposite. In fact, the Joint Protocol on 

Enhancement was entered in part precisely because both the BOF and ADFG recognized the 

shortcomings of the RPT process, including but not limited to compliance with the 

Administrative Procedures Act and record-keeping. A member of the petition did in fact 

attend both RPT meetings in Cook Inlet and Prince William Sound to discuss the issue of 

inter-regional straying of PWS hatchery pink salmon in streams across Lower Cook Inlet. The 

request to have the issue on the agenda and discussed in detail were not accommodated in 

either RPT process. 
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7. It is unfair at this point to deny the PNP as it has made an investment in the infrastructure necessary 

to accommodate the additional 20 million pink salmon eggs and rearing needs. 

a. Here, where one must weigh the risk to sustainability of the State’s wild stocks of salmon 

against the private investment, the law is clear, wild stock integrity comes first. 

Left undiscussed in the ADFG response and in serious discussion to date is the building body of 

scientific evidence that pouring hundreds of millions of pink salmon fry into the marine waters of the 

North Pacific is having dramatic and negative effects on the growth and actual survival of all wild 

salmon that compete for food sources in those same marine waters. See bibliography of scientific 

research and agency reports, with summary points. 

Conclusion: 

1. It is certainly unforeseen, unexpected and poses a threat to fishery resources that ADFG, the state 

agency charged with stewardship of the state’s salmon resource, would agree to an amendment to the 

Annual Management Plans for Private Non-Profit Hatcheries in Prince William Sound, providing for a 

substantial increase in the taking of pink salmon eggs when up to 70 percent of all pink salmon 

sampled on spawning streams of Lower Cook Inlet in 2017 were of Prince William Sound hatchery 

origin. 

2. A building body of scientific evidence concludes that stocks of Chinook and sockeye salmon are 

being impacted negatively in the marine waters of the North Pacific by being forced to compete for 

food with hundreds of millions of hatchery-origin pink salmon fry. 

3. It is certainly unforeseen, unexpected and poses a threat to fishery resources that the BOF and ADFG 

would continue to ignore the Joint Protocol on Salmon Enhancement (#2002-FB-125) entered into on 

June 28, 2002 and fail to hold public meetings designed to provide an opportunity for the board and 

the public to receive reports from ADFG on hatchery issues, including most recent scientific research 

and production trends. 

We request that the Alaska Board of Fisheries make a finding of emergency on this issue and 

subsequently use its statutory authority to halt the RPT authorization for an additional 20 million egg 

take for PWS hatchery pink salmon production. Thank you for your time and attention to this 

important issue. Please note the bibliography of scientific and agency reports, with summary points, 

from a wide range of state and federal agencies as well as university and independent scientists. 

Respectfully,  

Alaska Outdoor Council Alaska Sportfishing Association 
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Chitina Dipnetters Association Fairbanks Fish and Game A/C 

Kenai River Professional Guide Association Kenai River Sportfishing Association 

Southcentral Alaska Dipnetters Association Tsiu River Coalition 

Concerned Citizens for Lower Cook Inlet 

John Allardice - LCI set netter Sera Baxter – LCI set netter 

Emily Chalup – LCI set netter Eddie Grasser – LCI angler 

Mako Hagerty – LCI water taxi Nancy Hillstrand – LCI fish processor 

Wesley Humbyrd – UCI drift gillnetter Brad Langvardt – LCI set netter 

Dave Lyon – LCI water taxi Kristi McLean – LCI set netter 

Rory Millar – LCI set netter 
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Bibliography, with summary points. 

a. “Numbers and Biomass of Natural- and Hatchery-Origin Pink Salmon, Chum Salmon, and Sockeye 

Salmon in the North Pacific Ocean, 1925-2015” Gregory T. Ruggerone and James R. Irvine 2018. 

i. Numeric abundance from 1925-2015 of North Pacific Ocean salmon show that pink, chum, 

and sockeye salmon are more numerous now than ever, in contrast to king and silver 

salmon. From 1990-2015, pinks dominate adult abundance (67 percent) and biomass (48 

percent), followed by chums (20 percent, 35 percent) and sockeyes (13 percent and 17 

percent). 

ii. Alaska produces approximately 39 percent of all pinks, 22 percent of chums, and 69 percent 

of sockeyes, while Japan and Russia produce the rest. 

iii. Although production of natural-origin salmon is currently high due to generally favorable 

ocean conditions in northern regions, approximately 60 percent of chums, 15 percent of 

pinks, and 4 percent of sockeye are hatchery-origin. Alaska generated 68 percent and 95 

percent of hatchery pink and sockeye salmon, while Japan produced 75 percent of hatchery 

chum salmon. 

iv. Salmon abundance in large areas of Alaska (Prince William Sound and Southeast Alaska), 

Russia (Sakhalin and Kuril Islands), Japan and South Korea are dominated by hatchery 

salmon. In Prince William Sound, approximately 76 percent of pinks, 73 percent of chums, 

and 36 percent of sockeyes originated in hatcheries. 

v. During 1990 – 2015, hatchery salmon represented 40 percent of the total biomass of adult 

and immature salmon in the ocean. 

vi. Density-dependent effects are apparent, and carrying capacity may have been reached in 

recent decades. 

b. “Population Viability Improves Following Termination of Coho Salmon Hatchery Releases” Kim K. 

Jones, Trevan J. Cornwell, Daniel L. Bottom, Staci Stein, and Kara J. Anlauf-Dunn 2018. 

i. Concerns exist that some hatchery programs replace rather than supplement wild 

production. Density-dependent interactions between hatchery and wild silvers, such as 

disease transmission, competition and predation, were issues in wild productivity. 

ii. On the Salmon River in Oregon, the ODFW decision to allow an independent population of 

silver salmon to recover without supplementation led to the reestablishment of a naturally 

reproducing population at the same level of abundance, supporting ESA recovery goals 

without adversely affecting fisheries management. 

iii. Adverse effects of hatchery fish on wild population abundance and productivity may be 

reversible. 
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c. “Transhemispheric Ecosystem Disservices of Pink Salmon in a Pacific Ocean Macrosystem” Alan 

M. Singer, Gus B van Vliet, Natalie Bool, Mike Crowley, Peter Fullagar, Mary-Anne Lea, Ross 

Monash, Cassandra Price, Caitlin Vertifan, and Eric J. Woehler 2018. 

i. Pink salmon in the North Pacific Ocean have flourished since the 1970s, with growth in wild 

populations augmented by rising hatchery production. 

ii. As their abundance has grown, so too has evidence that they are having important effects 

on other species and on ocean ecosystems. 

iii. In alternating years of high abundance, they can initiate pelagic trophic cascades in the 

northern North Pacific Ocean and Bering Sea and depress the availability of common prey 

resources of other species of salmon, resident seabirds, and other pelagic species. 

iv. For short-tailed shearwaters, seabirds that migrate annually between their nesting grounds 

in the South Pacific Ocean and wintering grounds in the North Pacific Ocean, in this century 

(2000-2016) the frequency and magnitude of mass mortalities of shearwaters as they arrive 

in Australia, and their abundance and productivity, have been related to the abundance of 

pink salmon. 

v. This highlights another example in a growing list of disservices of the abundant pink salmon 

in the North Pacific Ocean, and the need to include ecosystem processes in conservation 

and management considerations for this northern open ocean. 

d. “Pink Salmon Induce a Trophic Cascade in Plankton Populations in Southern Bering Sea and 

Around the Aleutian Islands” Sonia Batten, Greg Ruggerone and Ivonne Ortiz 2018. 

i. Top-down (predator) control of plankton populations around the Aleutian Islands and in 

the southern Bering Sea were examined using a 15-year series (2000-2014). The analysis 

reveals opposing biennial patterns in abundances of large phytoplankton and copepods, 

likely caused by the predation on copepods from biennially abundant eastern Kamchatka 

pink salmon that results in a trophic cascade. 

ii. In odd years, pink salmon are exceptionally abundant, large copepod abundance is low, and 

abundance of large diatoms grazed on by copepods is high. Furthermore, large copepod 

abundance was inversely correlated, and diatom abundance was positively correlated, with 

pink salmon abundance. 

iii. These findings emphasize the importance of variability in predator abundance and its effect 

across the ecosystem, which in this case was greater than physical oceanographic 

variability. 

iv. Findings support other studies indicating consequences for predators that directly or 

indirectly rely on plankton in the Bering Sea in summers when pink salmon are numerous. 
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v. Growing evidence indicates that foraging pink salmon affect feeding and reproduction of 

seabirds, growth and survival of sockeye, king, chum and silver salmon, and may influence 

the declining size-at-age and abundance of king salmon throughout Alaska. 

e. “Lower Cook Inlet Pink Salmon Otolith Sampling Summary, 2017” Ted Otis and Glenn Hollowell, 

ADFG 2017. 

i. In Lower Cook Inlet, at Tutka Bay, straying rates of Tutka hatchery fish ranged from 12.5 

percent to 87.4 percent; outside of Tutka Bay, those levels in LCI dropped to 4.2 percent at 

Sadie Cove, 2.9 percent at English Bay River, and 2.1 percent or less at five locations and 

none at 6 other locations. 

ii. Straying rates of Port Graham hatchery fish was 1.1 percent for Port Graham and English 

Bay River, 1 percent at Lower Tutka Bay, and no straying at 13 other locations. 

iii. Prince William Sound hatchery-produced pink salmon were found at straying levels similar 

to previous years (2 – 70 percent), in all sixteen locations. Half of the locations had straying 

rates of PWS hatchery-produced pink salmon of more than 15 percent, with five of those 

locations at rates more than 45 percent. Overall, PWS hatchery fish comprised 

approximately 15 percent of all pink salmon sampled in LCI streams. 

f. “Effects of Climate and Competition for Offshore Prey on Growth, Survival, and Reproduction 

Potential of Coho Salmon in Southeast Alaska” Leon D. Shaul and Harold J. Geiger 2016. 

i. In the Gulf of Alaska, coho salmon exhibit strong dependence upon a single prey species, 

the minimal armhook squid. 

ii. Study coho salmon adult size in SE Alaska reflects predator-prey interactions among coho 

salmon, pink salmon, and squid, where squid are the main prey coho salmon while pink 

salmon mediate squid abundance as both competitors and predators of squid. 

iii. Female-to-male ratio, weight, and marine survival exhibit an even-year, odd-year biennial 

pattern. 

iv. 65 percent of variation in size of coho salmon over a 45-year period was explained equally 

by the catch biomass of pink salmon in the Gulf of Alaska and by the PDO index during squid 

emergence and development. 

g. “Changes in Body Size of Canadian Pacific Salmon over Six Decades” Kyla M Jeffrey, Isabelle M. 

Cote, James R. Irvine, and John D. Reynolds 2016. 

i. Body size of Chinook, coho, and chum salmon was most influenced by the total biomass of 

the three most abundant salmon species in the Gulf of Alaska – pink, chum and sockeye 

salmon, many of which are of hatchery-origin. The body size of sockeye salmon was most 

influenced by the biomass of chum salmon, many of which are also of hatchery-origin. 
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ii. Intraspecific density-dependent interactions appeared to be more important among pink 

salmon as pink-only biomass emerged in the top models for body size of both lines (even 

and odd year) of pink salmon. 

h. “Pink and Sockeye Salmon Interactions at Sea and Their Influence of Forecast Error of Bristol Bay 

Sockeye Salmon” Greg Ruggerone, Beverly Agler, Brendan Connors, Edward Farley, James Irvine, 

Lorna Wilson, and Ellen Yasumiishi, 2016. 

i. Sockeye growth during the second and third years at sea exhibited a strong alternating-year 

pattern and was negatively correlated with pink salmon abundance from eastern 

Kamchatka and central Alaska. 

ii. Forecast error of sockeye stocks from SE Bristol Bay exhibited an alternating-year pattern 

suggesting competition with pink salmon also affected survival; forecasts in even-years 

were too high and forecasts in odd-years were too low, likely reflecting competition from 

pink salmon during the year prior to the return year. 

iii. Findings highlight sockeye growth and survival dynamics that cannot be explained by 

physical oceanographic patterns and support the hypothesis that competition with pink 

salmon adversely affects the growth and survival of Bristol Bay sockeye salmon. 

i. “Changes in Size and Age of Chinook Salmon Oncorhynchus tshawytscha Returning to Alaska” 

Bert Lewis, W. Steward Grant, Richard E. Brenner, and Toshihide Hamazaki 2015. 

i. Findings indicate that Chinook salmon throughout Alaska have become smaller over the 

past 30 years (six generations), because of a decline in the predominant age at maturity and 

because of a decrease in age-specific length. 

ii. The proportion of older and larger 4-ocean fish in the population declined significantly in all 

stocks examined by return year or brood year. 

iii. Age-specific lengths of 4-ocean fish and 3-ocean fish declined significantly. 

iv. These wide-spread phenotypic shifts influence fecundity and population abundance, and 

ultimately may put populations and associated fisheries at risk of decline. 

j. “Productivity and Life History of Sockeye Salmon in relation to Competition with Pink and 

Sockeye Salmon in the North Pacific Ocean” Greg Ruggerone and Brendan Connors, 2015. 

i. Sockeye salmon populations from Southeast Alaska through British Columbia to Washington 

State have experienced similar declines in productivity over the past two decades, leading 

to economic and ecosystem concerns. Because the declines have spanned a wide 

geographic area, the primary mechanisms driving them likely operate at a large, 

multiregional scale at sea. 
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ii. Report analyzed hypothesis that competition between pink and sockeye salmon for prey 

has led to reduced growth and productivity and delayed maturation of up to 36 sockeye 

populations spanning the region during the past 55 years. 

iii. Findings indicate the abundance of North Pacific pink salmon in the second year of sockeye 

life at sea is a key factor contributing to the decline of sockeye salmon productivity, 

including sockeye in the Fraser River where an increase from 200 to 400 million pink salmon 

is predicted to reduce sockeye recruitment by 39%. 

iv. Length-at-age of Fraser River sockeye salmon declined with greater sockeye and pink 

salmon abundance, and age at maturity increased with greater pink salmon abundance. 

v. The analyses provide evidence that interspecific competition for prey can affect growth, 

age, and survival of sockeye salmon at sea. 

k. “Evidence for Competition at sea between Norton Sound Chum Salmon and Asian Hatchery 

Chum Salmon” Greg Ruggerone and Jennifer Nielsen, 2012. 

i. Salmon from distant regions overlap in the ocean, and wild salmon populations having low 

productivity may compete for food with abundant hatchery populations. 

ii. Smaller adult length-at-age, delayed age-at-maturity, and reduced productivity and 

abundance of the Norton Sound chum salmon population were associated with greater 

production of Asian hatchery chum salmon since 1965. 

iii. The increase in adult hatchery chum salmon abundance from 10 million to 80 million adult 

fish led to a 72 percent reduction in the abundance of the wild chum salmon population. 

iv. Findings indicate that competition with hatchery chum salmon contributed to the low 

productivity and abundance of Norton Sound chum salmon, which includes several stocks 

that are classified as Stocks of Concern by the State of Alaska, and is evidence indicating 

that large-scale hatchery production may influence body size, age-at-maturation, 

productivity and abundance of a distant wild salmon population. 

l. “Alaska Department of Fish and Game Internal Review of Prince William Sound Aquaculture 

Corporation” Bert Lewis, Jeremy Botz, Steve Moffitt, Glenn Hollowell, Dan Gray, Jeff Regnart, 

Sean Palmer, Craig Farrington, and Bruce White 2009. 

i. PAR review criteria by Department staff include genetics, pathology, fishery management, 

straying, regulatory, enhancement planning and allocation. 

ii. Genetic concerns document high levels of straying of hatchery-produced fish into wild 

salmon populations for chums and pinks. Staff recommended that a rationale be developed 

and implemented for how the hatchery could be operated or the fishery prosecuted so that 

high levels of straying (GREATER THAN 2 PERCENT) do not occur, because consistent 
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increases in the proportions of hatchery strays into streams is not consistent with the 

Department’s mission to manage on the sustained yield principle. 

iii. Straying of enhanced salmon has negative implications for wild salmon escapement goal 

management. PWS hatchery salmon straying rates in 2009 averaged 18 percent for pinks 

and 14 percent for chums. This impairs the Department’s ability to meet statutory and 

regulatory requirements to manage for the sustained yield of wild salmon as the highest 

priority. 

iv. Proportions of hatchery pink salmon more than 50 percent are documented in wild stocks 

more than 22 miles from the release site. Intermingling of hatchery and wild salmon 

potentially causes harmful genetic and ecological impacts to wild salmon stocks. Large 

numbers of stray hatchery fish have ecological effects on wild fish, where extensive 

research findings show negative density dependent and competitive interactions between 

wild and enhanced salmon. 

v. Increases of hatchery production in PWS cannot be viewed in isolation. Rather, a large suite 

of ecological and economic tradeoffs must be considered, with a growing body of evidence 

suggesting hatchery salmon production could come at a substantial cost to other fisheries 

and wild salmon stocks. 

vi. Many studies have concluded there is inter and intra-specific competition for pink and 

chum salmon food resources in the North Pacific Ocean nearshore and offshore waters. This 

competition has been linked to a substantial decrease in productivity and body size of PWS 

pink salmon wild stocks, and can significantly reduce yields of high value salmon species, 

such as sockeye, Chinook and coho salmon. 

vii. Department research and management biologists, consistent with statutory and regulatory 

requirements to maintain a precautionary approach to salmon management, advised 

against additional increases to PWS hatchery pink and chum salmon production. 

m. “Climate Change and a Dynamic Ocean Carrying Capacity: Growth and Survival of Pacific Salmon 

at Sea” Jennifer Nielsen and Greg Ruggerone 2009. 

i. Salmon growth and survival responses to oceanic changes can vary with season and life 

stage and that density-dependent growth at sea is an important, yet often elusive, 

mechanism affecting salmon survival. 

ii. The abundance of salmon in the ocean has doubled with a large component of that 

productivity based on artificial propagation from hatcheries with approximately 5 billion 

salmon fry released annually into the Pacific Ocean. 

iii. Marine growth has been associated with age-at-maturity; older, maturing salmon are 

usually larger adults; fish size has been directly correlated with egg number, size and 

reproductive success. Therefore, salmon that are impacted by climatic variation and / or 
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density-dependent factors, leading to reductions in growth and development, may lose 

reproductive potential despite overall increases in total abundance. 

n. “Seasonal Marine Growth of Bristol Bay Sockeye Salmon in relation to Competition with Asian 

Pink Salmon and the 1977 Ocean Regime Shift” Greg Ruggerone, Ed Farley, Jennifer Nielsen and 

Peter Hagen, 2005. 

i. Research demonstrates significantly lower growth and survival of Bristol Bay sockeye 

salmon during odd-numbered years of their second or third years at sea, a trend that was 

opposite that of Asian pink salmon. 

ii. Reduced scale growth in odd-numbering years began after peak growth in spring and 

continued through summer and fall even though most pink salmon had left the high seas by 

late July (10 to 18 percent growth reduction in odd vs. even years). 

iii. The alternating odd and even year growth pattern was consistent before and after the 1977 

ocean regime shift. 

iv. Conclude high consumption rates of prey by pink salmon during spring through mid-July of 

odd-numbered years, coupled with declining zooplankton biomass during summer and 

potentially cyclic abundance of squid and other prey, contributed to reduced prey 

availability and therefore reduced growth of Bristol Bay sockeye salmon during late spring 

through fall of odd-numbering years. 

o. “Diet Overlap and Potential Feeding Competition Between Yukon River Chum Salmon and 

Hatchery Salmon in the Gulf of Alaska in Summer” Katherine W. Myers, Robert V. Walker, Nancy 

D. Davis, and Janet L Armstrong 2004. 

i. Overlap in diets among different body size groups of chum salmon in the Gulf of Alaska was 

high, indicating a high potential for intra-specific feeding competition between Yukon River 

chum salmon and Japanese and Alaska hatchery chum salmon. 

ii. Although inter-specific overlap in salmon diets was low to moderate, the quality of chum 

salmon diets (mean calorie per fish) was low compared to diets of all size groups of pink 

salmon and large-sized sockeye salmon in all geographical regions where these species co-

occur. 

iii. When the amount or quality of prey available to chum salmon is reduced by locally 

abundant stocks of hatchery salmon, adverse climatic and oceanographic changes are more 

likely to result in a decrease of ocean growth and survival of Yukon River chum salmon. 
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p. “Evidence for Competitive Dominance of Pink Salmon over other Salmonids in the North Pacific 

Ocean” Greg Ruggerone and Jennifer Nielsen 2004. 

i. Pink salmon are numerous and have an alternating-year pattern of abundance that provides 

a natural experimental control to test for interspecific competition in the North Pacific 

Ocean and Bering Sea. 

ii. Pink salmon significantly altered prey abundance of other salmon species (zooplankton, 

squid) leading to altered diet, reduced total prey consumption and growth, delayed 

maturation, and reduced survival, depending on species and locale. 

iii. Growth of pink salmon was not measurably affected by other salmon species, but their 

growth was sometimes inversely related to their own abundance. 

iv. In all marine studies, pink salmon affected other species through exploitation of prey 

resources, with competition observed in nearshore and offshore waters of the North Pacific 

Ocean and Bering Sea. 

v. Key traits of pink salmon that influenced competition with other salmonids included great 

abundance, high consumption rates and rapid growth, degree of diet overlap or 

consumption of lower trophic level prey, and early migration timing into the ocean. 

vi. The consistent pattern of findings from multiple regions of the ocean provides evidence 

that interspecific competition can significantly influence salmon population dynamics and 

that pink salmon may be the dominant competitor (keystone predator) among salmon in 

marine waters. 

q. “Survival of Puget Sound Chinook Salmon in response to Climate-Induced Competition with Pink 

Salmon” Greg Ruggerone and Frederick Goetz, 2004. 

i. Competition between pink and Chinook salmon was reviewed for the Puget Sound area, 

where many juvenile pink salmon enter the marine waters in even-numbered years, 

whereas few migrate during odd-numbered year. 

ii. During 1984-1997, juvenile Chinook salmon released during even-numbered years 

experienced 59 percent lower survival than those released during odd-numbered years, a 

consistent trend among 13 Chinook salmon stocks. 

iii. Lower even-numbered year survival of Chinook salmon was associated with reduced first-

year growth and survival and delayed maturation. In contrast, Chinook salmon released into 

coastal streams, where few pink salmon occur, did not have an alternating-year pattern. 

iv. Alternating-year mortality accounted for most of the 50 percent decline in marine survival 

of Chinook salmon between 1972-1983 and 1984-1997. 
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r. “Feeding Ecology of Pacific Salmon (Oncorhynchus spp.) in the Central North Pacific Ocean and 

Central Bering Sea, 1991-2000” Nancy Davis 2003. 

i. Small decreases in the daily ration for salmon can cause significant decreases in growth over 

a relatively short time period. 

ii. Prey consumption was more important than temperature for determining salmon growth at 

summertime temperatures. 

s. “Competition between Asian Pink Salmon and Alaskan Sockeye Salmon in the North Pacific 

Ocean” Greg Ruggerone et al 2003. 

i. Using the unique biennial abundance cycle of Asian pink salmon from 1955-2000, 

interspecific offshore competition between Bristol Bay sockeye salmon and Asian pink 

salmon was evaluated. 

ii. Sockeye salmon growth during the second and third year growing seasons at sea (scale 

measurements) declined significantly in odd-numbered years, corresponding to years when 

Asian pink salmon are most abundant. Bristol Bay sockeye salmon do not interact with 

Asian pink salmon during their first summer and fall seasons and no difference in the first-

year scale growth was detected. 

iii. The interaction with odd-year pink salmon led to significantly smaller size at age of adult 

sockeye salmon, especially among younger female salmon. BB smolt to adult survival rates 

during even-numbered years (interacting with abundant off-year pink salmon during the 

following year) experienced a 26 – 45 percent lower survival compared with smolts 

migrating during off-numbered years. 

iv. Adult sockeye salmon returning to Bristol Bay from even-year smolt migrations were 22 

percent less abundant (reduced by 5.9 million fish per year) compared with returns from 

odd-year migrations, with the greatest reductions in adult returns occurring among adults 

spending two compared to three years at sea. 

t. “Evaluating Alaska’s Ocean-Ranching Salmon Hatcheries: Biologic and Management Issues” 

Environment and Natural Resources Institute, UAA 2001. 

i. Alaska’s ocean-ranching salmon hatcheries operate amidst considerable uncertainty, 

including the many gaps in the scientific data from which to draw conclusions on the effects 

hatcheries may or may not have on wild salmon, and if salmon biodiversity has been 

adequately protected. 

ii. The need to conserve genetic information is fundamental to salmon biodiversity. It is 

important not to overharvest or impact through hatchery straying the small salmon 

populations that may contain unique adaptive traits. 
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iii. It is difficult to ascertain if Regional Planning Teams perform any substantive review of 

hatchery operations as is specified in the description of planning team duties. 

iv. Industrial-scale hatchery salmon production, which releases billions of smolts into the North 

Pacific Ocean, could be jeopardizing Alaska’s wild salmon, and questions remain as to 

whether hatchery operations in Alaska are in line with current ADFG policies, including the 

Sustainable Salmon Fisheries Policy. 

u. “Trophic Feedback and Carrying Capacity of Pacific Salmon (Oncorhynchus spp.) on the High Seas 

of the Gulf of Alaska” Kerim Y. Aydin 2000. 

i. Detailed examination of ocean feeding patterns of pink, chum, sockeye and coho salmon in 

the offshore waters of the Gulf of Alaska, to provide a context for comparing the relative 

effects of environmental variation and density-dependence on post-juvenile salmon 

“carrying capacity” in the NE Pacific Ocean. 

ii. Interannual changes occur not only in the quantity of food available to salmon, but in the 

structure of the food web itself. 

v. “Memorandum from SOA Department of Law to Alaska Board of Fisheries, on the Authority of 

the Board of Fisheries Over Private Nonprofit Hatchery Production” Robert Nauheim and Lance 

Nelson 1997. 

i. The Legislature placed primary administrative authority over the permitting and day-to-day 

operations of hatcheries with the Department. It also vested considerable general and 

specific authority in the Alaska Board of Fisheries. The Board has broad authority to adopt 

regulations it considers advisable…as needed for the conservation, development, and 

utilization of fisheries. The Board’s authority extends to the regulation of the harvest of 

hatchery fish and egg collection. 

ii. The Board of Fisheries (AS 16.10.440 (b) may, after the issuance of a permit by the 

commissioner, amend by regulation adopted in accordance with the Administrative 

Procedures Act, the terms of the permit relating to the source and number of salmon eggs, 

the harvest of fish by hatchery operators, and the specific locations designated by the 

department for harvest. 
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MEMORANDUM 

TO:  Bill Templin, Chief Fisheries Scientist, Division of Commercial Fisheries 
Jack Erickson, Regional Research Coordinator, Central Region 
Chris Habicht, Genetics Section, Division of Commercial Fisheries 

FROM:  Ted Otis, Lower Cook Inlet Area Finfish Research Biologist
   Glenn Hollowell, Lower Cook Inlet Area Finfish Management Biologist 

DATE:   1 December 2017 

SUBJECT: Lower Cook Inlet Pink Salmon Otolith Sampling Summary, 2017 

Lower Cook Inlet staff received data requests from the public, media, and the Marine Stewardship 
Council for results of pink salmon otolith sampling in 2017. The text, table, and map below provide a 
response to those data requests. 

In 2017 Lower Cook Inlet staff continued a fourth year of sampling pink salmon otoliths as part of 
baseline data collection associated with two recently restarted hatchery production programs. Otolith 
sampling of harvest and escapement allows for a complete assessment of hatchery programs and wild 
stock performance. Beginning in brood year 2012, otoliths of all pink salmon cultivated at the Tutka 
Bay Lagoon Hatchery and Port Graham Hatchery were thermally marked. Otolith sampling associated 
with these programs is comprised of two components: 1) sampling otoliths from pink salmon 
commercial harvests (purse seine and set gillnet) in the Southern District, and 2) sampling otoliths 
from spawned out pink salmon carcasses in streams throughout the Southern and Outer districts 
(Figure 1). This is an ongoing work that is intended to continue as the two programs come up to full 
production levels. 

Similar to the previous three years, pink salmon from Tutka and Port Graham Bay hatcheries were 
found to have spawned in 11 of the 16 Lower Cook Inlet streams surveyed (Table 1). Port Graham 
Hatchery marks were found in samples at low levels (1%) in three streams. Tutka Bay Lagoon 
Hatchery marks were found in 10 of the 16 streams at widely varying proportions (1%–87%) with 
highest proportions generally found closest to release sites. In addition, Prince William Sound 
hatchery-produced pink salmon were found at levels similar to previous years (2%–70%). Hatchery-
marked pink salmon (Prince William Sound and Lower Cook Inlet combined) outnumbered unmarked 
pink salmon on 5 of the 16 streams sampled, including three small streams sampled in response to 
public reports of unusually high escapements (i.e., Beluga Slough, Fritz Creek, Lou’s Creek). 
Preliminary escapement indices (either peak count or area-under-the-curve) derived from periodic 
ground surveys were estimated to provide context to the proportions of hatchery marks in the samples 
(Table 1). 

cc: Prince William Sound Aquaculture Corporation, Cook Inlet Aquaculture Association, Valdez 
Fishery Development Association 
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Table 1.- Preliminary percentages of thermally marked pink salmon otoliths in samples from Lower Cook Inlet streams and commercial fisheries, 2017. 

Port Tutka Armin F. Cannery Wally Solomon Preliminary 
Graham Lagoon LCI Koernig Creek Noerenberg Gulch PWS Total 2017 

Hatchery, Hatchery, hatchery Hatchery, Hatchery, Hatchery, Hatchery, hatchery unmarked otoliths escapement 
(LCI) (LCI) total (PWS) (PWS) (PWS) (PWS) total 1otoliths sampled index 

LCI streams 
21. Beluga Slough 1.4% 1.4% 30.2% 14.6% 10.4% 1.0% 56.3% 42.4% 288 2,500 

22. Fritz Creek 0.0% 40.6% 20.8% 5.2% 3.1% 69.8% 30.2% 96 2,000 
3. Humpy Creek 0.0% 1.6% 1.6% 98.4% 191 71,073 
4. China Poot 1.1% 1.1% 4.3% 2.1% 2.1% 2.1% 10.6% 88.3% 94 2,379 
5. Sadie Cove 4.2% 4.2% 2.1% 12.5% 14.6% 81.3% 96 5,790 

26. Tutka Head End Creek 33.9% 33.9% 5.8% 5.8% 60.3% 189 19,786 
27. Tutka Lagoon Creek 87.4% 87.4% 0.5% 1.6% 0.5% 2.6% 9.9% 191 61,369 

28. L. Tutka Bay (Lou's Ck.) 1.0% 12.5% 13.5% 25.0% 14.6% 9.4% 49.0% 37.5% 96 3,000 
9. Barabara Creek 2.1% 2.1% 4.2% 14.2% 18.4% 79.5% 190 25,002 
10. Seldovia River 0.0% 3.7% 1.0% 0.5% 7.3% 12.6% 87.4% 191 27,025 
11. Port Graham River 1.1% 1.1% 2.1% 3.2% 5.3% 93.7% 95 20,642 
12. English Bay River 1.1% 2.9% 4.0% 9.2% 12.1% 1.7% 6.9% 29.9% 66.1% 174 30,000 
13. Dogfish Lagoon Creeks 0.0% 13.3% 2.2% 1.1% 34.4% 51.1% 48.9% 90 13,331 
14. Port Chatham 0.0% 29.2% 13.5% 4.2% 1.0% 47.9% 52.1% 96 44,291 
15. Port Dick Creek 2.1% 2.1% 3.2% 1.1% 4.2% 93.7% 95 62,098 
16. Port Dick-Island Creek 1.0% 1.0% 9.0% 3.5% 2.0% 3.5% 18.1% 80.9% 199 22,579 

Commercial harvest, (Southern District) Total harvest 
Purse Seine 1.0% 26.7% 27.7% 0.6% 0.5% 0.2% 0.8% 2.1% 70.2% 1,154 352,000 
Set Gillnet 0.5% 15.6% 16.1% 4.2% 0.5% 1.0% 6.3% 12.0% 71.9% 192 44,000 

1Unmarked otoliths- otoliths without discernable hatchery thermal marks. 
2Denotes streams where 100% of the otoliths were read a second time to evaluate reader agreement. 
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Figure 1. Map of Southern and Outer districts of Lower Cook Inlet, illustrating the locations of pink salmon hatcheries (denoted by asterisks*), 
pink salmon index streams, and the 16 streams that were targeted for otolith sampling in 2017 (numbers correspond with those in Table 1). 
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MEMORANDUM State of Alaska 
Department of Law 

TO Dr. John White DATE: November 6, 1997 
Chair 
Alaska Board of fisheries FILE NO.: 661-98-0127 

The Honorable Frank Rue TELEPHONE NO.: 269-5240 
Commissioner 
Department of Fish & Game SUBJECT: Authority of the Board of 

Fisheries Over Private 
Nonprofit Hatche1y 
Production 

FROM Robert C. Nauheim 
Lance B. Nelson 
Assistant Attorneys General 
Natural Resources-Anchorage 

I. Introduction 

In your memorandum of June 24, 1997, and in discussions at the recent Board 
of Fisheries (Board) work session, you requested guidance regarding the authority of the 
Board over private, nonprofit salmon hatcheries and their operations. Specifically, you asked 
for a review of ( l) statutes and regulations relating to the authority of the Board and the 
Commissioner of the Depaiiment of Fish and Game ( commissioner) over hatchery salmon 
production and cost recove1y, (2) the historical development of Board authority in this area, 
(3) the scope of the Board's authority over hatche1y salmon production, and ( 4) the 
relationship between the Depaiiment of Commerce and Economic Development's hatchc1y 
loan program, the Board, and the Department of Fish and Game (depaiiment). We 
understand that you require an analysis of these issues to assist the Board in its discussions 
during its upcoming meetings. 

II. Summary Answers 

1. The legislative scheme for the regulation of private, nonprofit hatcheries vests 
the more detailed, comprehensive authority in the commissioner and depaiiment. 

2. Although the board initially had broad rule-making authority over all aspects 
of the private, nonprofit hatche1y program. the legislature significantly restricted that 
authority by an amendment to AS 16.10.440(6) in 1979. 



Dr. John White, Chair, Alaska Board of Fisheries November 6, 1997 

The Honorable Frank Rue, Commissioner, Dept. of Fish & Game Page 2 

A.G. file no: 661-98-0127 
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3. The Board may exercise indirect authority over hatchery production by 

regulating the harvest of hatchery-released fish in the common use fishery, hatchery brood 

stock and cost-recovery harvests, and by amending those pmtions of hatchery pennits 

relating to the source and number ofsalmon eggs, hatchery harvests, and the designation of 

special harvest areas by the adoption of appropriate regulations. However, Board action that 

effectively revokes, or prevents the issuance of~ a hatche1y pennit is probably not authorized. 

4. The Commissioner of the Depa1iment of Commerce and Economic 

Development is independently responsible for the implementation of the hatchery loan 

program under AS I 6.10.500 - I 6.10.560. 

111. Discussion 

This discussion focuses primarily upon an evaluation of existing Board 

authority over the operation of private, nonprofit salmon hatcheries. It opens with a review 

of the extensive statutmy authority of the commissioner and the dcpaiiment over hatcheries. 

Beginning in 1974, the legislature adopted various statutory provisions 

regulating the construction and operation of private, nonprofit salmon hatcheries in Alaska. 

The goal of the program was "the rehabilitation of the state's depleted and depressed salmon 

fishe1y." Sec. I, ch. 111, SLA I974. Although the legislature initially granted both the 

depmiment and the Board responsibility for the program, it limited what was initially a broad 

grant of rule-making authority to the Board over the implementation of the program by 

statuto1y amendment in 1979. 

A. Commissioner/Department Authority over Hatcheries 

The hatche1y statutes place direct and nearly comprehensive responsibility for 

the private, nonprofit hatche1y program in the hands of the commissioner and the depaitment. 

The legislature has granted exclusive authority to the commissioner to issue pennits for the 

construction and operation of salmon hatcheries. Id. at § 2; AS I 6.10.400-16. l0.430 (as 

amended). We believe this broad and detailed permitting authority was intended to assign 

responsibility for the fundamental policy detem1ination of whether to authorize the operation 

of a private, nonprofit hatchery to the commissioner and department. 
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I. Pre-permit Responsibilities 

Pursuant to AS 16.10.3 75 the commissioner must designate regions of the state 
for salmon production and develop a comprehensive salmon plan for each region through 
teams consisting of depmiment personnel and nonprofit regional associations of user groups. 
The conm1issioner also has the task of classifying an anadromous fish stream as suitable for 
enhancement purposes before a permit for a hatchery on that stream may be issued. 
AS 16.10.400(t). AS 16.10.400(g) requires a determination by the commissioner that a 
hatchery would result in substantial public benefits and would not jeopardize natural stocks. 
The statutes also require the department to conduct public hearings near the proposed 
hatcheries, and to consider comments offered by the public at the hearings before issuance 
of a petmit. AS 16.10.410. 

2. Permit Issuance and Hatchery Operation Responsibilities 

For issuing a private, nonprofit hatchery pe1111it, the legislature delegated to the 
depmiment the pmver to control the following: 

( 1) the spcci fie location where eggs or fry may be placed in the waters of 
the state (AS 16.10.420(2)); 

(2) the source of salmon eggs procured by the hatchery (AS 16.10.420(1 )); 

(3) the resale of salmon eggs procured by the hatche1y (AS 16.10.420(3)); 

(4) the release of salmon by the hatchety (AS 16.10.420( 4 )); 

(5) the designation of the manner and place for the destruction of any 
diseased salmon (AS 16.10.420(5)); 

(6) the specific locations for the harvest of adult salmon (AS 16.10.420(6)); 

(7) the first option to purchase surplus eggs from a hatchc1y and inspection 
of eggs and the approval of sale of those eggs to other hatcheries (AS 
16.10.420(7)); 

(8) the dete1mination of reasonable segregation by location) of hatche1y 
from natural stocks (AS 16.10.420(1 0)); 
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(9) the source and number of salmon eggs to be used by the hatchery (AS 

16.10.445(a)); and 

(10) the inspection of hatchery facilities (AS 16.10.460). 

3. Alteration, Suspension, or Revocation Authority 

The commissioner may suspend or revoke a pennit after determination of a 

failure to comply with conditions and tenns of the pennit. AS 16. l0.430(a). Upon a finding 

"that the operation of the hatchc1y is not in the best interests of the public, the commissioner 

may alter the conditions of the pe1111it to mitigate the adverse effects" and, in extreme cases, 

may "initiate termination of the operation under the pcnnit over a reasonable period of time 

under the circumstances, not to exceed four years." AS l 6.20.430(b ). 

The foregoing authorities demonstrate that the legislature granted detailed and 

broad authority to the commissioner and the depaitment for the implementation and day-to

day regulation of salmon hatcheries. On the other hand, the speci fie authority given to the 

Board is more circumscribed. 

B. Board of Fisheries' Authority over Hatcheries 

Although the legislature placed primary administrative authority over the 

permitting and day-to-day operation of hatcheries within the depaiiment, it also vested 

considerable general and specific authority in the Board of Fisheries. The Board's regulatm}' 

authority over p1ivate, nonprofit hatcheries is govemed primatily by AS 16.05.251, 16.10.440 

and 16.10.730. 

I. Board Authority under AS 16.05.251 

The Board's general rule-making powers over fish and the taking of fish are 

set out in AS 16.05.251. These powers include setting time, area, and methods and means 

limitations on the taking of fish. AS 16.05.251 (a)(2 ), ( 4 ). "The Board also establishes quotas, 

bag limits and harvest levels. AS 16.05.25l(a)(3). 

The Board has broad authority to "adopt regulations it considers advisable ... 

for regulating conunercial, spoti, guided sport, subsistence, and personal use fishing as 

needed for the conservation, development, and utilization of fisheries." AS 16.05.251(a)(12). 
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This authority includes the power to allocate fishing opportunities between competing user 
groups. Meier v. State, 739 P.2d 172, 174 (Alaska App. 1987); AS 16.05.25l(e). The 
Board's authority extends to the regulation of the harvest of hatchery fish and egg collection. 
See 1990 Inf. Op. Att'y Gen. 41 (August I; 663-90-032 7) (Board's regulatory authority 

extends to management of hatchery brood stock and allocation of cost-recovery fishing). 
Existing regulations reflect this principle. See 5 AAC 40.005 (harvest of hatchery-produced 
fish governed by Board regulation). The Board also has general authority to adopt 
regulations for "prohibiting and regulating the live capture, possession, transp011, or release 
of native or exotic fish or their eggs." AS 16.05.251 (a)(9). This provision would include, 
but is not limited to, regulation of the capture, possession, transpm1ation, and release of 
salmon and their eggs by hatcheries. Id. 

2. Board Authority under AS 16.10.440 

In fonner AS 16. I 0.440, the legislature initially vested broad rule-making 
authority in the Board of Fisheries and Game1 over hatchet)'-produced fish and the 
implementation of the hatchery program in general. Sec. 2, ch. I I I, SLA 1974. Fom1er 
AS 16. I 0.440 provided: 

REGULATION: (a) Fish released into the natural waters of the state by 
a hatchet)' operated under secs. 400 - 4 70 of this chapter are available 
to the people for common use and are subject to regulation under 
applicable law in the same way as fish occurring in their natural state 
until they return to the specific location designated by the department 
for harvest by the hatchet)' operator. 

(b) The board may promulgate regulations necessat)' to implement secs. 
400 - 4 70 of this chapter. 

Prior to 1975, regulatory authority over the harvest of fish and game resources was vested 

in the Board of Fisheries and Game. In 1975 the legislature abolished the Board of Fisheries and 
Game and simultaneously created a separate Board of Game and Board of Fisheries, each having 
broad regulatory powers. Ch. 206, SLA 1975; see also AS 16.05.221, 16.05.241, 16.05.251, 
16.05.255. The legislature also amended AS 16.10.440(6) to clarify that the authority over 
hatcheries fonnerly resting in the Board of Fisheries and Game was to be held by the newly created 

Board of Fisheries. 

1 
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Alaska Statute 16.10.440 (a), which has remained unchanged since I 975, 
confoms that fish released by hatcheries into the natural waters of the state are, as are all wild 
fish and game within the state, available for common use and subject to lawful regulation. 
See general(v McDowell v. State, 785 P.2d I, 5-9 (Alaska l 989)(equal access clauses of ati. 
VIII of Alaska Constitution are intended to provide the broadest possible public access to 
state's fish and game.) 

Alaska Statutue I 6.10.440( a) does purpmi to exempt the effect of at least some 
applicable law to hatche1y-produced fish once the fish mTive at areas designated by the 
department for harvest by the hatche1y operator. See AS 16. l 0.440(a) (fish subject to 
regulation "until they return to the specific location designated by the depmiment for harvest 
by the hatchery operator"). For reasons discussed in greater detail below, AS 16. 10.440(a) 
does not significantly limit the authority of the Board or the depmiment to regulate hatchery
produced fish at these locations, since AS 16.10.440(b) goes on to grant specific authority 
for regulation at the point of return. 

Fonner AS 16.10.440(b) vested in the Board of Fisheries and Game broad 
authority to "promulgate regulations nccessmy to implement sec. 400 - 4 70 of this chapter." 
This broad language purpmied to give the Board of Fisheries and Game expansive rule
making authority over all aspects of canying out the hatche1y program. 

In 1979, the legislature amended AS 16. l 0.440(b ), eliminating the broad 
authority "to promulgate regulations necessmy to implement" the hatche1y program, and 
replacing it with more specific, but limited responsibilities: 

(b) The Board of Fisheries may, after the issuance of a pennit by the 
commissioner, amend by regulation adopted in accordance with the 
Administrative Procedures Act (AS 44.62), the tem1s of the pennit 
relating to the source and number of salmon eggs, the harvest of fish by 
hatche1y operators, and the specific locations designated by the 
depmiment for harvest. The Board of Fisheries may not adopt any 
regulations nor take any action regarding the issuance or denial of any 
permits required in AS 16.10.400-16. l 0.4 70. 

Sec. 3, ch. 59, SLA 1979.2 

In 1979, the legislature also authorized the Commercial Fisheries Entry Commission to issue 
special harvest area limited entry pennits to operators of private, nonprofit hatcheries. Sec. I, ch. 64, 

2 
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The legislative history of the 1979 amendment reveals the legislative intent 
behind the new, more restricted language: 

Section 2 of the bill [HB 359] amends AS 16.10.440(a)(b). The 
amendment clarifies the role of the Board of Fisheries. The role of the 
Board of Fisheries as envisioned by the original legislation was to 
regulate the harvest ofsalmon returning to the waters ofthe state. 77wt 
role extend'> to regulating those fish which are returning as a result of 
releases f,-0111 natural systems and also ji-om hatche1:v releases. There 
arc provisions in other p011ions of the non-profit hatchery Act which 
allow the designation of specific locations for the harvest of salmon by 
the hatchery operator for sale, and use of the money from that sale, for 
the specific purposes as stated in AS 16. l0.450. The added language 
clarifies that the Board ofFisheries may adopt regulations relating to 
the harvest of the fish by hatchery operators at the specifical(v 
designated locations. The Board of Fisheries in the past year or two 
has enacted regulations relating to those harvests for several of the 
private non-profit hatcheries in the state. 

The intention of the original bill relating to the non-profit hatchery 
Act as amended in recent years was that the pem1its for the construction 
and operation of the private non-profit hatcheries were to be issued by 
the Commissioner of the Depm1ment of Fish and Game. Specific 
language in AS 16.10.400 lays out the grounds for the issuance of the 
pe1mits and AS 16.10.420 lays out the statutory guidelines that must be 
included in such a pem1it. Those statutory provisions remain the same 
under this amendment. 

In this bill AS 16.10.440(b) is deleted and the necessa1y powers are 
substituted in the language which is added to (a).[3J That deletion helps 

SLA 1979; J\S I 6.43.400-16.43.440. Special harvest areas may be designated by the depm1rnent in 
a hatchet)' pem,it, by emergency orders under AS 16.10.420, or by regulation adopted by the Board 
under AS 16.05.251 or AS 16.10.440(a). See 1993 Inf. Op. Att'y Gen. 273 (July 16; 663-93-522). 

In the final version of the bill passed by the legislature, the language referenced here \\as 

again divided into two subsections, leaving AS 16.10.440(a) intact and moving the new language 
into subsection (b). 

3 
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clarify a technical problem which has arisen because the original 

section (b) stated that the Board of Fisheries may promulgate 

regulations necessary to implement subsections 400 - 4 70 of this 

chapter. That in effect gave the Board of fisheries the power to enact 

regulations regarding a requirement by the Depaitment of Commerce 

and Economic Development. In section .470(b) the Department of 

Commerce and Economic Development is instructed to provide a fonn 

to the permit holder for submission of an annual repo11 regarding the 

financial aspects of the hatchery operation, if such a hatchery operator 

has obtained a loan from the State of Alaska. 

House Journal, March 15, 1979 (remarks of Rep. Fred ZharofC Chm. House Resources 

Committee regarding HB 359) (emphasis added). 

3. Board Authority under AS 16.05.730 

In 1992, the legislature enacted AS 16.05.730-\ which requires the depm1ment 

and Board to manage all fish stocks consistent with the sustained yield of wild fish stocks 

and authorizes, but does not require, management consistent with the sustained yield of 

enhanced stocks. AS 16.05.730(a). In addition, the statute mandates Board consideration 

of the need of enhancement projects to obtain brood stock when allocating enhanced fish 

stocks, and authorizes the Board to direct the depmtment's management to achieve an 

adequate return for brood stock. AS 16.05.730(b). The Board may also consider the need 

for enhancement projects to harvest and sell fish to obtain funds for project operation, may 

direct the depm1ment to provide a reasonable harvest of fish to the hatchery for those 

purposes, and may adopt management plans to provide fish to a hatchery to obtain funds for 

the purposes allowed under AS 16.10.450 or AS l6.10.480(d). AS 16.05.730(c). 

Significantly, while the statute requires Board consideration of hatchery brood stock needs, 

it does not mandate any particular level of hatchery harvest of enhanced fish stocks. 

Consideration of harvest and sale of fish for project funding is authorized, but not required. 

AS 16.05.730 provides: 

Management of wild and enhanced stocks of fish. (a) Fish stocks 

in the state shall be managed consistent with sustained yield of wild fish 

stocks and may be managed consistent with sustained yield of enhanced fish 

stocks. 

(b) ln allocating enhanced fish stocks, the board shall consider the need of 

4 
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C. The Balance between Department Commissioner and Board Authority 
over Private Nonprofit Hatchery Production 

As the foregoing discussion suggests, the department and the Board share 
regulatory authority over private, nonprofit hatcheries. Although primary responsibility over 
permitting and the administration of the hatchery program rests with the depmiment, the 
Board has substantial, indirect control over hatchery production by viriue of its regulatmy 
authority to amend hatchery pennits with respect to special harvest areas, the harvest of 
brood stock5 and cost-recovery fish. 6 

fish enhancement projects to obtain brood stock. The board may direct the 
department to manage fisheries in the state to achieve an adequate return of 
fish from enhanced stocks to enhancement projects for brood stock; however, 
management to achieve an adequate return of fish to enhancement projects 
for brood stock shall be consistent with sustained yield of wild fish stocks. 

(c) The board may consider the need of enhancement projects authorized 
under AS 16.10.400 and contractors who operate state-owned enhancement 
projects under AS 16.10.480 to harvest and sell fish produced by the 
enhancement project that are not needed for brood stock to obtain funds for 
the purposes allowed under AS 16.10.450 or 16.10.480(d). The board may 
exercise its authority under this title as it considers necessary to direct the 
depaitment to provide a reasonable harvest of fish, in addition to the fish 
needed for brood stock, to an enhancement project to obtain funds for the 
enhancement project if the harvest is consistent with sustained yield of wild 
fish stocks. The board may adopt a fishery management plan to provide fish 
to an enhancement project to obtain funds for the purposes allowed under 
AS 16.10.450 or 16.10.480(d). 

(d) In this section, "enhancement project" means a project, facility, or 
hatchery for the enhancement of fishery resources of the state for which the 
department has issued a permit. 

5 In this memorandum, we use the term "brood stock" to designate fish returning to the 
hatchery as a result of hatchery operations that are harvested for the purpose of the biological 
reproduction of fish. 

6 In this memorandum, we use the term "cost-recovery" fish to designate those fish or eggs 
authorized to be harvested for purposes of sale under AS 16.10.450. 
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Though no statute expressly grants the Board regulat01y authority over 

hatchery production per se, it may exercise considerable influence over hatche1y production 

by vitiuc of its authority to directly amend hatchery permit tenns relating to fish and egg 

harvesting. 7 We have previously advised that while the Board is auth01ized to do so, it is not 

required to allocate cost recovery fish to a hatche1y. 1990 Inf. Op. Att'y Gen. 41 (Aug. 1; 

663-90-0327); AS l 6.05.730(c). Similarly, we have advised that the Board has authority to 

regulate brood stock harvest. Id. 

The Board must consider hatchery brood stock needs in determining 

appropriate harvest levels. AS 16.05.730(b). The Board may also consider hatchery cost 

recovery needs. AS l 6.05.730(c). However, it is not required to provide harvest 

oppotiunities that are inconsistent with what the Board reasonably detennines to be 

appropriate. 1990 Inf. Op. Att'y Gen. 41 (August 1; 663-90-0327). For example, to the 

extent the Board believes that a hatchery pennit issued by the depmiment provides too liberal 

or restrictive an opportunity to harvest salmon or collect eggs,8 it may amend the pennit by 

adopting appropriate regulations. 

As previously noted, AS 16.05.730 requires the Board to manage all stocks of 

fish consistent with the sustained yield of wild fish stocks and to consider the need of fish 

enhancement projects for brood stock. Accordingly, in evaluating whether to amend a 

hatchet)' pe1111it or adopt regulations governing hatchet)' harvests, the Board must carefully 

consider the needs of fish enhancement projects to obtain brood stock and manage harvests 

so as to be consistent with the sustained yield of wild fish stocks. AS 16.05.730(a), (b). 

7 It might be argued that the authority set out in AS 16.10.440(6) to amend hatchery pennits, 

paiiicularly as to the "source and number of salmon eggs," is express and direct authority to regulate 

hatchery production. Since the statute does not expressly address "hatchery production" or an) 

similar concept, we have, in previous oral comments to the Board, characterized the authority over 

this area to be "indirect" and "implied." We continue to believe that this advice is correct. 

8 It has been suggested that the Board's authority to regulate the harvest of eggs from returning 

hatchery fish may be distinguishable from its authority to regulate the harvest of eggs from wild fish 

stocks. We see no reason to distinguish between these two. The Board has authority to amend 

hatchery permits as they relate to "the source and number of salmon eggs." AS 16.10.440(6). We 

believe this language covers the harvest of eggs from both wild and hatchery stocks. 
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The Board's authority over hatchery production is circumscribed by the 1979 
amendment to AS 16.10.440(b) and, to a lesser extent, by AS 16.05.730. The Board's 
authority to amend pe1111its is limited to te1ms in the pem1it "relating to the source and 
number of salmon eggs, the harvest of fish by hatchery operators, and the specific locations 
designated by the depaitment for harvest."9 Under AS l 6.10.440(b) the Board "may not 
adopt any regulations or take any action regarding the issuance or denial of any pennits 
required in AS 16.10.400-16.10.470." Although the meaning of this limitation is not 
completely clear, we conclude for the reasons set forth below that the limiting language 
contained in AS 16.10.440(6) was intended to clarify that the Board's specific regulatory 
authority over the amendment 10 of hatchery pe1111its is to be limited to the authority set out 
in AS 16.I0.440(b). 11 

The fol lowing principles would guide a cornt in interpreting AS 16.10.440(b ). 
In interpreting a statute, a comt's goal is to give effect to the intent of the legislature with 

due regard to the plain meaning of the statute. Cook v. Botelho, 921 P.2d 1126, 1129 (Alaska 
1996). In addition, a comi may consider the overall purpose of a statute and its legislative 
history. Muller v. BP Exploration (Alaska), Inc., 923 P.2d 783, 789-91 (Alaska 1996). 
Whenever possible, each paii or section of a statute must be interpreted to create a 
haimonious whole. Rydll'ell v. Anchorage School District, 864 P.2d 526,528 (Alaska 1993). 

9 AS 16.10.440(a) provides that hatchery-released fish arc subject to Board regulation "until 

they return to the specific location designated by the department for harvest by the hatchery 
operator." However, given the Board's general authority over the allocation of fishery resources 

under AS 16.05.251 and its specific authority to amend hatchery permits by regulation under 
AS 16.05.440(6), it may, therefore, regulate the harvest of salmon or collection of eggs aj-ier salmon 

have returned to the location designated for harvest or egg collection in that manner. 

10 The legislature's use of the concept of "amending" permits by the adoption of Board 

regulation presents an unusual mixture of administrative law principles. We believe the legislature's 
use of the concept of amending a hatchery pennit by regulation \Vas not intended to vest the Board 

with administrative adjudicatory authority over permits. See AS 16.05.241 (the Board has rule
making authority, but does not have other administrative powers). Instead, we interpret the 

legislature's use of the term "amend" to allow the Board to adopt regulations that may effective(v 
change or modify an existing permit by virtue of the change in regulatory setting created by 
appropriate Board regulation. See also AS 16.10.400(a) (commissioner-approved permits are 
"subject to the restrictions imposed by statute or regulation under AS 16.10.400-16.20.4 70"). 

11 This view is suppo1ted by AS 16.10.400(a), which specifically provides that permits are 

subject to "restrictions imposed by ... regulation under AS 16.20.400-16.10.470." 
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Finally, where a potential conflict or ambiguity exists, a statute that deals more specifically 

with a paiticular issue must govern over a more general statute. Welch v. City ofValdez, 821 

P.2d 1354, 1363 (Alaska 1991 ). 

Given ( 1) the detailed statutory scheme granting specific authority to the 

depa1tment over nearly every aspect of the pe1mitting and operation of nonprofit hatcheries, 

(2) the more general statutory authority of the Board over the harvest of fishery resources, 

and (3) by contrast, the limitations imposed upon the specific statutory authority of the Board 

over hatchery pennits by the amendment to AS 16.10.440(b) in 1979, we conclude the 

following. Though the Board may effectively amend hatchery pennits by regulation in a 

manner that affects hatchery fish production, we do not believe the Board may either 

( 1) adopt regulations that effectively veto or override a fundamental department policy 

decision regarding whether to authorize the operation of a paiticular hatchery or (2) adopt 

regulations preventing the department from exercising its authority to pennit a hatchery 

operation. We beIieve that Board actions falling into either of these two categories would 

risk being viewed by a court as constructing an impermissible impediment to the 

dcpaitment's role as the primaiy government agency responsible for the regulation of 

hatcheries. In paiticular, such actions would risk being deemed incompatible with the 

limitations imposed by the 1979 amendment to AS I 6.05.440(b). 

A recent decision by the Alaska Supreme Cmut suppo1ts this view. In 

Peninsula Marketing Ass l1 v. Rosier, 890 P.2d 567, 573 (Alaska 1995), the court held that 

in absence of specific statutory authority for the commissioner to issue emergency orders 

concerning a question previously considered by the Board, the commissioner could not 

effectively veto a decision by the Board for which there was specific statutrny authority. The 

cmut ruled that "fiJnfeITing a broad veto power would make superfluous the detailed 

provisions dividing power and authority within the Dcpaiiment" and effectively eviscerate 

the powers explicitly granted to the Board. Id. Similarly, to read the limited grant of 

authority to the Board over hatcheries set out in AS 16.10.440(b) to permit the Board to 

effectively veto fundamental policy decisions by the depaiiment for which there is specific 

statut01y authority would upset the balance of the statutory scheme chosen by the legislature. 

Additional reasons suppmt that conclusion. As previously noted, the Board 

"may not adopt any regulations or take any action regarding the issuance or denial of any 

pennits required under AS 16.10.400-16.10.470." AS 16.l0.440(b) (emphasis added). We 

believe that a Board regulation that so drastically amends a hatchery pennit to render the 

hatchery's operation impracticable might be viewed by a corni to be an impem1issible action 

by the Board "regarding the issuance or denial ... of a pennit." See AS 16. l 0.440(b ). In 
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other words, a Board amendment that puts a hatchery out of operation might be construed 
as an effective revocation or denial of a hatchery pennit, an action that is expressly prohibited 
by AS 16. l 0.440(6 ). Similarly, Board regulations prohibiting the establishment of a hatche1y 
in a paiticular area deemed by a corni as an action by the Board regarding the issuance of a 
permit and, therefore, unlawful under AS 16.10.440(6 ). 12 

One additional aspect of Board and depaitment authority merits some 
discussion. AS 16.05.251 (a)(9) specifically authorizes the Board to adopt regulations 
"prohibiting and regulating the live capture, possession, transport, or release of native or 
exotic fish or their eggs" (emphasis added). This statute must be read, if possible, to be 
harmonized with AS 16.10.420, the statute governing the depaiiment's authority to issue 
hatche1y pe1111its, and the limitation on Board authority with respect to Board "amendment" 
ofhatche1y pennits set out in AS 16.l0.440(b). See Borg-Warner v. Avco C01p., 850 P.2d 
628 (Alaska 1993). Although AS 16.10.420 requires the depaitment to issue hatche1y 
pennits specifying that a hatchery may not place or release salmon eggs or fly in the waters 
of the state other than those provided in the pem1it, the statute does not directly conflict with 
the Board's authority over the release of fish set out in AS 16.05 .25 l ( a)(9). However, 
AS 16. l 0.440(6) does not specifically authorize the Board to adopt regulations that amend 
the terms of the permit governing the release of hatche1y fish. 

Currently, the Board has delegated its authority over the release of fish to the 
department commissioner by the adoption of 5 AAC 41. These regulations establish a 
process for the issuance of pennits by the commissioner according to regulatory criteria for 
the release of fish. Accordingly, absent a repeal by the Board of this delegation of authority, 
there may not be significant potential for conflict between the Board and the depaitment. 

D. Fisheries Enhancement Loan Program 

fn 1977, the legislature created the fisheries enhancement revolving loan fund 
within the Department of Commerce and Economic Development for making loans to 
private, nonprofit hatchery pennit holders and to regional associations for long-term, lmv
interest loans for the planning, construction, and operation of salmon hatcheries, and the 

We realize that without additional clarification from the legislature the parameters of 
permissible Board regulations remain somewhat murky. However, we believe that the more 
significantly a particular Board regulation restricts the effective functioning of a hatchery in a way 
that is incompatible with a departmental decision to permit the hatchery's operation, the greater is 
the risk that the Board regulation may be invalidated by a reviewing court. 

12 



Dr. John White, Chair, Alaska Board of Fisheries 
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A.G. file no: 661-98-0127 
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AS 16.10.500-16.10.500. The Commissioner of the Depaiiment of Commerce and Economic 
Development independently administers this loan program. 13 See AS 16.10.500-16.10.560. 

The Commissioner of the Depai1ment of Commerce is authorized to make 
loans from the fisheries enhancement revolving loan fund to holders of private, nonprofit 
salmon hatchery pennits issued by the Depaiiment of Fish and Game under AS 16.10.400-
16.10.470. AS 16.10.505, 16.10.510. 111e commissioner may also make grants to qualified 
regional associations for "organizational and planning purposes." AS 16.10.510(9). 

While this loan and grant program is administered independently from the 
Department of Fish and Game and the Board, only qualified regional associations and 
private, nonprofit hatchet)' peimit holders are eligible to receive them. See AS 16.10.510-
16.10.520. 

IV. Conclusion 

We hope this discussion provides answers to your questions. Please do not 
hesitate to contact us if we can provide additional assistance. 

As the legislative history set out previously in this memorandum suggests, the broad rule

making authority under fonner AS 16.10.440 created uncertainty regarding whether the Board could, 
by adopting appropriate regulations, affect the requirement of hatcheries to rep01t to the Department 
of Commerce and Economic Development under AS 16.10.470. The 1979 amendment to AS 
16.10.440 clarifies that the Board may not regulate in this area. 

13 
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Diet Overlap and Potential Feeding Compet ition Between 
Yuk on River Chum Salmon and Hatchery Salmon 

in the Gulf of Alaska in Summer 

Study History 
The Yukon River Drainage Fisheries Association (YRDFA) funded this stu dy in late 

November 2003 to begin to address c oncerns about the effects that competition with hatchery 
salmon may have on the ocean growth and survival of Yukon River chum salmon.  Data 
compilation and analyses were completed in September 2004.  A final report of research results 
was submitted to YRDFA in Nov ember 200 4. 

Abstract 
Diet overlap and potential feeding competition between Yukon River chum salm on and 

Asian and Alaskan hatchery chum, pink, and sockeye salmon in the Gulf of Al aska in summer 
(1993-2003) were investigated. Our results indicate that overlap in the diets an d geographic 
distribution of Yukon River chum salmon and hatchery salmon in the Gulf of Alaska in summer 
varies by species, body size group, and geographic region. We identified region s of our Gulf of 
Alaska study area with the highest potential for feeding competition between Yukon River chum 
salmon and Japanese and Alaska hatchery salmon in summer.  Overlap in diet s among different 
body size groups of chum salmon in these regions was high, indicating a high p otential for intra-
specific feeding competition between Yukon River chum salmon and Japanese and Alaska 
hatchery chum salmon.  Although inter-specific overlap in salmon diets was low to moderate, the 
quality of chum salmon diets (mean calories per fish) was low compared to diets of all size 
groups of pink salmon and large-size sockeye salmon in all geographical regions where these 
species co-occurred. When the amount or qu ality of prey available to chum salmon is reduced
by locally abundant stocks of hatchery salmon, adverse climatic  and oceanographic changes are 
more likely to result in a decrease the ocean growth and survival of Yukon River chum salmon. 

Key Words 
Gulf of Alaska, chum, diet overlap, food habits, competition, hatchery, wild. 

Project Data 
Project data result from the analysis of salmon stomach content samples collected during the 

Gulf of Alaska survey of the R/V Kaiyo maru (August 2003) and historical data collected during 
research vessel surveys of the T/S Oshoro maru (July 1993-2002). These data include 
environmental (sample location and date, sea surface temperature), salmon biological (species, 
size, sex, age), and salmon food habits data. Data are formatted as Microsoft Excel spreadsheets.  
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Project data are archived by the High Seas Salmon Research Program, School of Aquatic and 
Fishery Sciences, University of Washington, Box 355020, Seattle, WA, USA 98195-5020 
(contact: K.W. Myers, kwmyers@u.washington.edu , tel. 206-543-1101). Ther e are no access 
limita tions to the project data, but costs associated with filling sample and data requests (staff 
salaries, data storage media, shipping costs) must be paid by the person(s) or agency requesting 
the data. 

This report should be cited as follows: 
K.W. Myers, R.V. Walker, N.D. Davis, and J.L. Armstrong. 2004. Die t Overlap and 
Potential Feeding Co mpetition Between Yukon River Chum Salmon and Hatchery Salmon 
in the Gulf of Alaska in Summer.  Final Report to the Yukon River Drainage Fisheries 
Association. SAFS-UW-0407. School of Aquatic and Fisheries Sciences, University of 
Washington, Seattle. 63 p. 
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Executive Summary 

With funding from the Yukon River Drainage Fisheries Association ( YRDFA; 
contract no. 2004-001), we investigated diet overlap and potential feedin g competition 
between Yukon River chum salmon and hatchery chum, pink, and socke ye salmon in 
offshore waters (primarily, international waters beyond the U.S. 200-mile zone) of the 
Gulf of Alaska in summer. The specific objectives of this study were: (1) to estim ate 
salmon diet overlap by species, body size group, and region, (2) to prov ide information 
on the times and areas where intermingling of hatchery salmon and Yuko n River chum 
salmon in the Gulf of Alaska are likely to occur, and (3) to ev aluate these results with 
respect to the potential effects of large-scale releases of hatchery salmon o n the marine 
growth and survival of Yukon River chum salmon in the Gulf of Alaska. 

We collected salmon stomach contents data aboard Japanese research vessels during 
NOAA-funded international cooperative high seas salmon research cru ises in the Gulf of 
Alaska in summer 1993-2003. The pooled (summer 1993-2003) stomach c ontents data 
were stratified into six geographic regions, including two (North and Sout h) latitudinal 
regions and three (West, Mid, East) longitudinal regions in the Gulf of A laska. The 
boundary of the two latitudinal regions was d efined by the position of the annual summer 
(July) sea surface temperature minimum, which is associated with two di stinct summer 
feeding zones for salmon in our Gulf of Alaska study area.  The three longitude regions 
(West, 157°-165°W; Mid, 149°W-156°W; and East, 139°W-148°W) in cluded transect 
lines with the most similar oceanographic conditions.   

We assumed that similarity in diets is likely to be highest am ong salmon of similar 
body sizes. The results of a previous study indicated that in the Gulf of A laska, pink and 
sockeye salmon between the body weights of 600 and 1200g switch from feeding on 
zooplankton to squid. We stratified our stomach contents data into three body size 
groups (small=<600 g, medium = 600-1200 g, and large = >1200 g) of chu m, sockeye, 
and pink salmon in each of the six geographic region s. 

Diet overlaps of the three species (chum, pink, and sockeye salmon) and body-size 
groups in the six regions of our Gulf of Alaska study area were estimated u sing a 
modified Schoener’s index, called the Percent Similarity Index (PSI). For e ach species 
and body-size group, we also calculated an index of diet quality (Q) or the mean number 
of calories consumed per fish in each of the six regional strata. 

  The North Pacific Anadromous Fish Commission (NPAFC) hig h seas salmon tag 
recovery database (1956-2003), the high seas coded-wire tag recovery dat abase (1980-
2004), and the otolith mark recovery database (1997-2002) were used to plot maps of the 
ocean distribution of Yukon River chum salmon and salmon from geographic regions that 
produce the majority of hatchery chum (Japan, Prince William Sound, and Southeast 
Alaska), pink (Prince William Sound and Kodiak Island), and sockeye salmon (Cook 
Inlet and Prince William Sound) by month with respect to the Gulf of Alaska food habits 
study area. We also reviewed information from the literature on the genetic stock 
composition of immature and maturing chum salmon in the Gulf of Alaska.  These data 
were used to infer spatial and temporal overlap in distribution and potential feeding 
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competition between Yukon River chum salmon and hatchery chum, pink, and sockeye 
salmon in the Gulf of Alaska in summer.    

Food habits data from 4,996 salmon stomachs collected in 1993-2003 were analyzed, 
including 1,719 chum, 1,499 pink, and 1,778 sockeye salmon. The samples included a 
mixture of immature and maturing chum and sockeye salmon and maturi ng pink salmon.  
For all body weight groups of chum salmon the percentages of fish with empty stomachs, 
which may indicate poor feeding conditions, were highest in the eastern re gions of our 
Gulf of Alaska study area. The quality of chum salmon diets was low co mpared to the 
diets of all size groups of pink salmon and large-size sockeye salmon in a ll geographical 
regions where the species co-occurred.  The diets of medium- and small-size chum and 
sockeye salmon were often si milar in quality, except in the eastern regions of the study 
area, where chum salmon had lower quality diets than sockeye salmon . Overlap in the 
diets of chum, pink, and sockeye salmon in the Gulf of Alaska varied by sp ecies, body 
size group, and geographic region. 

The PSI values for pairwise comparisons between different size groups  of chum 
salmon in regions north of the SST minimum were usually high, and ten ded to be higher 
in northern regions than in southern regions.  In northern regions, the prey c ategory with 
the highest PSI values for all size groups of chum salmon was usually pt eropods, which 
are a low-calorie food. In the three southern regions, PSI values were high est for small- 
and medium-size chum salmon that fed on amphipods, which are also a  relatively low-
calorie food (although they have a higher caloric content than pteropods). The PSI values 
were moderate to low in the Southwest region, and were high in the Southe ast region. 

The PSI values for pairwise comparisons between different size groups of chum and 
pink salmon were usually low to moderate.  The PSI values for pairwise co mparisons 
between different size groups of chum and sockeye salmon were often h igher in northern 
regions than in southern regions. Interspecific overlap in diets tended to b e highest when 
all species were feeding on amphipods or pteropods or both. 

Limited data from high seas tagging experiments indicate that imm ature Yukon River 
chum salmon are distributed in the Gulf of Alaska throughout the summer, although their 
distribution shifts to the north and west as the season pro gresses. Older age groups of 
immature Yukon River chum salmon tend to be distributed farther to the no rth and west 
than younger age groups. Maturing Yukon River chum salmon are distributed primarily 
in the northern regions of our study area.  Maturing Yukon River chum migrate from the 
Gulf of Alaska to the Bering Sea in June and July. By July maturing Yuko n River 
summer chum salmon have left the Gulf of Alaska, and maturing Yukon River fall chum 
salmon may occur only in the Northwest region of our study area. 

High seas salmon tag, otolith-mark, and genetic data indicate that in our study area in 
summer overlaps in the distributions and diets of Yukon River chum salmon and 
Japanese hatchery chum salmon are most likely to occur in the West regions, and 
overlaps with Alaskan hatchery chum, pink, and sockeye salmon are most likely to occur 
in the Mid and East regions. 

In our Gulf of Alaska study area in summer, the highest potential for feeding 
competition between maturing Yukon River chum salmon and hatchery chum salmon is 
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probably in the Northwest region. Tag recovery data indicate that by la te June and early 
July, many maturing Yukon River and Japanese hatchery chum salmon h ave already 
migrated to the Bering Sea.  Previously published genetic stock compositio n estimates 
indicate that approximately 30% of maturing chum salmon in the western r egions of our 
study area in summer are Japanese hatchery fish, and only 10% are western Alaska fish. 
Even though similarity in the diets of different size groups of chum salmo n in the 
Northwest region was high, the quality of large- and medium-size chum  salmon diets was
also high relative to other regions of our study area, and percentages of fish  with empty 
stomachs were low.  These results suggest that the poten tial for intra-specific feeding 
competition between maturing Yukon River chum salmon and Japan ese hatchery salmon 
in our Gulf of Alaska study area in summer may be relatively low. 

Our results indicate that the highest potential for feeding competitio n between 
immature Yukon River chum salmon and Alaska hatchery salmon is in t he eastern 
regions of our study area. Chum salmon in the Northeast and Southeast  regions had 
relatively high percentages of empty stomachs and low calorie prey (e.g ., gelatinous 
zooplankton) in their diets compared to fish in other regions. Although chum salmon 
have a diverse diet, it is likely that competition for food within and bet ween stocks of 
chum salmon could occur, particularly when chum salmon are locally abun dant. The 
potential for intra-specific feeding competition between immature Yukon R iver chum 
salmon and Alaska hatchery chum salmon may be particularly high in the N ortheast 
region, where all size groups of chum salmon had lower diet quality and hi gher diet 
similarity than in the Southeast region. The potential for inter-specific com petition with 
Alaska hatchery pink and sockeye salmon also seems to be higher in th e Northeast region 
than in the Southeast region. In the Northeast region, the diets of large - and medium-size 
pink salmon and large-size sockeye salmon contained hig her percentages of high-calorie 
zooplankton and squid and the diets of large-size chum salmon contained a  higher 
percentage of low-calorie gelatinous zooplankton than in the South east region. Previous 
studies have indicated that when pink salmon abundance is high, chum sal mon may 
switch their diets to alternative low-calorie prey, e.g., gelatinous zooplankto n, which 
decreases feeding competition with other zooplanktivorous salmon. 

We hypothesize t hat inter- and intra-specific competition with hatchery salmon in the 
Gulf of Alaska may reduce the growth of immature Yukon River chum salm on, 
particularly when adverse oceanographic and climatic conditions limit prey availability. 
We also hypothesize that reductions in growth due to competition with hatc hery fish may 
reduce the survival of immature Yukon River chum salmon by several po ssible 
mechanisms, e.g., an increase in predation, a decrease in storage of lipids, a nd an increase 
in parasites and diseases. 

In conclusion, our results indicate that overlap in the diets and geograp hic distribution 
of Yukon River chum salmon and hatchery salmon in the Gulf of Alaska in summer 
varies by species, body size group, and geographic region.  Regions of the Gulf of Alaska 
with the highest potential for feeding competition between Yukon River chum salmon 
and hatchery chum, pink, and sockeye salmon in summer were identified.  Overlap in 
diets among different size groups of chum salmon in these regions was high, indicating a 
strong potential for intra-specific feeding competition between Yukon River and hatchery 
chum salmon.  Although inter-specific overlap in salmon diets was low to moderate, the 
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quality of chum salmon diets in the Gulf of Alaska was low compared to th e diets of pink 
and sockeye salmon.  Consumption of low quality prey (e.g., gelatinous zo oplankton) by 
chum salmon may decrease intra-specific competition between different size or maturity 
groups of chum salmon and inter-specific competition with pink and sock eye salmon.  
When the amount or quality of prey available to chum salm on is reduced by abundant 
stocks of hatchery salmon, adverse climatic and oceanographic changes  are more likely 
to result in a decrease the ocean growth and survival of chum salmon. 

A better understanding of the spatial and temporal patterns of o cean distribution, 
abundance, food habits and feeding behavior, growth, and bioenerg etics of hatchery and 
wild salmon and their prey is needed.  Future investigations of potential f eeding 
competition between Yukon River chum salmon and hatchery salmon  should be 
expanded to include other oceanic regions where they are distributed, pa rticularly the 
central North Pacific Ocean, Aleutian Islands, and eastern Bering Sea.  Little is known 
about interactions between immature and maturing Yukon River chum salm on and 
hatchery salmon in coastal and offshore waters within the U.S. 200-mile z one. In the 
international waters of the Gulf of Alaska, new field research should focus on interactions 
between maturing Yukon River chum salmon and Japanese hatchery  chum salmon in the 
western regions of our study area, and immature Yukon River chum salmon and Alaska 
hatchery chum, pink, and sockeye salmon in the Mid and East regions of ou r study area. 
Historical salmon food habits data collected in the Gulf of Alaska and oth er oceanic
regions during the winter, spring, and fall seasons should be incorporated  into the 
existing summer database. Further analyses of these data would expand ou r knowledge 
of other critical locations and seasons when inter- and intra-specific competition between 
Yukon River chum salmon and hatchery salmon are most likely to occur. Finally, new 
research should emphasize the development and application of methods to identify the 
stock origins of individual fish in mixed-sto ck ocean fishery and research vessel samples, 
including the tagging or marking of all hatchery salmon released into the  North Pacific 
Ocean and Bering Sea. 

Introduction 
Approximately 5 billion juvenile Pacific salmon (Oncorhynchus spp.) a re released 

annually into the North Pacific Ocean by hatcheries in Asia and North America (Table 1).  
Limited information from high seas tagging studies indicates that in summ er Yukon 
River chum salmon (O. keta) are distributed in both the Bering Sea and Gulf of Alaska 
(Myers et al. 1996), where they intermingle with Asian and North Am erican hatchery 
salmon. There is increasing evidence that western Alaska stocks of salmon are food 
limited during their offshore migrations in the North Pacific Ocean and Be ring Sea (e.g., 
Rogers 1980; Rogers and Ruggerone 1993; Aydin 2000; Aydin et al. 2000; Kaeriyama et 
al. 2000, 2004; Ruggerone et al. 2003). Since the mid 1970s, there has been a large 
increase in the commercial catches of Asian and North American salmon (Fig. 1).  This 
increase in commercial catches is correlated with climate change (e.g., Beamish and 
Bouillion 1993), as well as an increase in the production of hatchery salmon and a 
decrease in the body size of adult salmon returning to both continents, indicating a limit 
to the carrying capacity of salmon in the ocean (e.g., Kaeriyama 1989, Ishida et al. 1993, 
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Helle and Hoffman 1995, Bigler et al. 1996).  U.S. marine research on salm on carrying 
capacity in the ocean has focused largely on the early (juvenile) life-history phase, wh en 
salmon are migrating in waters over the continental shelf during their fir st summer at sea 
(Brodeur et al. 2003). Results of international cooperative high seas s almon research, 
however, suggest that inter- and intra-specific competition for food and d ensity-
dependent growth effects occur primarily among older age groups of salmo n, when 
stocks originating from all geographic regions around the Pacific Rim mix a nd feed in 
offshore waters (e.g., Ishida et al. 1993, Ishida et al. 1995, Myers e t al. 2000; Tadokoro et 
al. 1996, Walker et al. 1998, Azumaya and Ishida 2000, Bugaev et al. 20 01, Davis 2003). 
In addition, time-series analysis of scale pattern and abundance data indicat es a 
substantial decrease in marine survival of western Alaska salmon during ye ars of peak 
abundance of Asian salmon (Ruggerone et al. 2003).  The period of overlap when marine 
survival was affected seems to  be from winter of the first year at sea, when western 
Alaska salmon move off the continental shelf, through at least summer of the second year 
at sea, when they are distributed across broad regions of the North Pacific  Ocean and 
Bering Sea (Ruggerone et al. 2003). 

In a previous study funded by the Yukon River Drainage Fisheries Asso ciation 
(YRDFA), food habits data from salmon collected in fall 2002 from the Be ring Sea and 
in summer 1991-2002 were analyzed for seasonal (summer-fall 2002) and long-term 
comparisons of salmon diets (Davis et al. 2003). Samples were grouped i nto three major 
habitats, representative of the distribution of Yukon River salmon: (1) e astern Bering Sea 
shelf (<200-m depth contour), (2) central Bering Sea basin (>200-m depth contour), and 
(3) Aleutian Islands. In fall diet overlap values (modified Schoen er’s index) were low to 
moderate for sockeye (O. nerka) and chum salmon (49%, basin) and c hum and chinook 
(O. tshawytscha) salmon (28% basin, 30% shelf). Diet overlap between  sockeye and 
chum salmon was very high (80%) in the Aleutian Islands, where both s pecies consumed 
macro-zooplankton (crustaceans and pteropods), and was reduced whe n chum salmon 
consumed gelatinous zoop lankton (medusae and ctenophores).  Shifts in prey 
composition of sockeye, chum, and chinook salmon between seasons, habitats, and 
salmon age groups were likely due to changes in prey availability.  Davis et al. (2003) 
concluded that if prey availability is reduced by poor ocean conditions, then increased 
food competition could decrease growth and survival of Yukon River sal mon in the 
Bering Sea and Aleutian Islands. 

In the current study we extend our work on trophic interactions to salm on in the 
offshore waters of the Gulf of Alaska, primarily in international waters  beyond the U.S. 
200-mile zone.  Limited information from high seas tagging studies indicat es that in 
summer immature Yukon River chum salmon are distributed in both the Bering Sea and 
Gulf of Alaska (Myers et al. 1996), where they intermingle with salmon released from 
hatcheries in Asia and North America. Poor offshore rearing conditions (low 
zooplankton abundance, warm water temperatures) in the Gulf of Alaska in summer may 
increase food competition between hatchery salmon and Yukon River chum salmon 
(Kaeriyama et al. 2004). We examine this problem by analyzing time-series data on 
salmon food habits (1993-2003) and stock distribution (1956-2003) in the Gulf of Alaska 
in summer.  We assume that these stomach contents data are representative of the food 
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habits of all hatchery an d wild salmon stocks (including Yukon River chum salmon) 
migrating in the study area. 

Objectives 
The specific objectives of this study were: (1) to estimate salmon die t overlap by 

species, body size group, and region, (2) to provide information on the  times and areas 
where intermingling of hatchery salmon and Yukon River chum salmon  in the Gulf of
Alaska are most likely to occur, and (3) to evaluate  these results with respect to the 
potential effects of large-scale releases of hatchery salmon on the marine growth and 
survival of Yukon River chum sa lmon in th e Gulf of Alaska. 

Methods 
The methods used to collect high seas salmon food habits data in the Gu lf of Alaska 

are described by Kaeriyama et al. (2000; 2004). In August 2003, the Japa nese research 
vessel Kaiyo maru conducted an extensive (approximately 1-month) surve y of salmon in 
the Gulf of Alaska. Scientists from the School of Aquatic and Fishery Sc iences (SAFS), 
University of Washington participated in this survey (Myers et al. 2004a). The YRDFA 
funding was used to analyze salmon food habits data from the 2003 survey. The results 
were combined with our existing time-series of summer (late June-July 1 993-2002) Gulf 
of Alaska salmon food habits data.  Diet overlap by species, size group , and geographic 
region were estimated. Stock  identification information from tags, thermal otolith marks,
and genetics was used to infer spatial and temporal overlap in distribution  and to evaluate 
the potential for feeding competition between Yukon River chum sa lmon and hatchery 
chum, pink (O. gorbuscha), and sockeye salmon in the Gulf of Alaska in summer.    
Study Area and Fishing Methods 
Our Gulf of Alaska study area was located primarily in international w aters beyond 

the U.S. 200-mile zone (Fig. 2).  In 1993-2002, SAFS scientists collect ed salmon 
stomach contents data during cooperative Japan-U.S. sa lmon gillnet surveys aboard the 
Japanese research vessel Oshoro maru in the Gulf of Alaska, primarily alon g two north-
south transects (145°W and 165°W) in June and July. Salmon were cau ght using a 
research gillnet. The net, designed to eliminate fishing (salmon body s ize) selectivity, 
was constructed of web panels with 10 different mesh sizes (48, 5 5, 63, 72, 82, 93, 106, 
121, 138, and 157 mm stretched mesh).  The net hung from the surface to a depth of 
approximately 6 m below the surface, and was soaked overnight.   

In 2003, SAFS scientists collected salmon stomach contents data dur ing a cooperative 
Japan-U.S. salmon trawl survey aboard the R/V Kaiyo maru in the Gulf of Alaska in 
August (research funded by NOAA Contract 50ABNF1-0002; Myers et al. 2004a).  
Salmon were caught using a NICHIMO model NST-60-K1 surface rope trawl 
(manufactured by NICHIMO CO. LTD., Japan; 202.2 m total length, 63 m headrope 
length, hexagonal mouth opening, 13-mm liner in the codend, and a typical vertical and 
horizontal spread of 60 m).  Floats were attached to the headrope to keep it at the surface, 
and weights were attached to the front of the trawl to sink the footrope.  The trawl was 
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towed for 1 hour at the surface at 5 knots w ith 250 m of warp.  Four north-south transects 
were fished (160°W, 155°W, 150°W, and 145°W). 

Analysis of Salmon Stomach Contents 
Scientists on board the research vessels sorted the salmon catc h by species, and 

biological data, including fork length (mm), body weight (g), sex, gonad w eight (g), and 
a scale sample for age determination, were collected.  The stomachs o f salmon 
representing a range of body sizes and maturity groups from each species were collected 
for food habits analysis. Aboard the research vessels, the stomach of eac h fish was 
weighed to the nearest gram (full weight, FW), and then opened.  The stomach fullness 
was examined, and the number of fish with empty stomachs was recorded.  If the 
stomach contained food, the fresh contents were removed, and the empt y stomach was 
weighed (empty weight, EW).  The total weight of stomach contents or prey weight 
(PW) of each fish i was calculated as: 
PWi = FWi – EWi (1) 

The fresh stomach contents were sorted into taxonomic groups, using a binocular 
dissecting microsco pe in most years. The major taxonomic groups of prey included 
euphausiids (EU), copepods (CO), amphipods (AM), larval crabs (CR), squid (SQ), 
pteropods (PT), fish (FI), polychaetes (PO), chaetognaths (CH), and gelat inous 
zooplankton (medusae and ctenophores, GE).  The percent volume of eac h prey category 
was estimated visually. 

Data Analysis 
For each fish i in the summer 1993-2003 Gulf of Alaska stomach contents samples, 

the weight (W, in grams wet weight) of each prey category j was calculated as: 

Wij = Vj×PWi (2) 

where V is the percent volume of each prey category j (estimated v isually). 

The pooled summer 1993-2003 stomach contents data were stratifi ed into six 
geographic regions, including two (North and South) latitudinal regions and three (West, 
Mid, East) longitudinal regions (Fig. 2). Aydin et al. (2000) found two dis tinct summer 
feeding zones for salmon associated with the July latitudinal sea surface tem perature 
minimum.  The diets of salmon in the southern zone are often high in m icronektonic 
squid (primarily 60-120 mm mantle length, Berryteuthis anonychus), while the diets of 
salmon in the northern zone are often higher in mesozooplankton (e.g ., euphausiids, 
copepods, amphipods, pteropods). The boundary between the  North and South latitudinal 
regions in summer varied from year to year and between longitude regions, depending on 
the location of the sea surface temperature (SST) minimum. The annual summer position 
of the North-South boundary was determined from satellite data or from CTD data 
collected at the fishing stations in the study area, according to methods described by 
Aydin (2000) and Aydin et al. (2000). In general, the three longitude regions (West, 
157°-165°W; Mid, 149°W-156°W; and East, 139°W-148°W) include transect lines 
having the most similar oceanographic conditions (Fig. 2; Aydin 2000). 
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We assumed that similarity in diets is likely to be highest among salmon  of similar 
body sizes. In the Gulf of Alaska, pink and sockeye salmon betwee n the body weights of 
600 and 1200g switch from feeding on zooplankton to squid (Aydin 2000) . We 
calculated the percentage prey composition by total prey weight in the stom ach contents 
of three body size groups (small=<600 g, medium = 600-1200 g, and large = >1200 g) of 
chum, sockeye, and pink salmon in each of the six geographic regions (Fig . 2). 

A modified Schoener’s index, called the Percent Similarity Index (PSI), was used to 
calculate diet overlap between pairwise combinations of the three size gr oups of chum, 
pink, and sockeye salmon in the six geographic region s. The PSI is the sum of the 
proportional weights of individual prey categories in common between two predators, 
and is calculated according to the formula (Buckley et al. 1999): 

PSI = ∑ [min (pxj, pyj)] (3) 

where p is the proportion of prey category j in predators x and y. 
The PSI ranges from 0 to 100%, where 0% indicates no overlap and 1 00% indicates 

complete overlap in diet of the two predators (low similarity = 0-24%, m oderate = 25-
40%; high = 50-74%, very high = 75-100%; Buckley et al. 1999). Because stomach 
contents were identified to general taxa, the PSI may overestimate diet sim ilarity. Prey 
identified to the lowest possible taxa, however, included the same major s pecies in the 
stomach contents of all species of salmon in our Gulf of Alaska data time series 
(Kaeriyama et al. 2004; Appendix Table 1).  

An index of diet quality (Q) or the mean number of calories consumed p er fish i by 
each predator x in each region and body weight stratum, was calculated as: 

Q = ∑ [(pxj ij j (4)× ∑W  ×  C )/n] 

where Cj  is the mean caloric content (cal/g wet weight) of prey category j, and n is the 
number of fish in each strata, including fish with empty stomachs.  Caloric  values used to 
calculate the mean for each prey category were derived from previous ly published 
studies.

  The North Pacific Anadromous Fish Commission (NPAFC) high seas salmon tag 
recovery database (1956-2003), the high seas coded-wire tag recovery data base (1980-
2004), and the high seas otolith mark recovery database (1997-2002), arch ived at SAFS, 
were used to plot maps of the ocean distribution of Yukon River chum salm on and 
salmon from geographic regions that produce the majority of hatchery c hum (Japan, 
Prince William Sound, and Southeast Alaska), pink (Prince William Soun d and Kodiak), 
and sockeye salmon (Cook Inlet and Prince William Sound) by month with respect to the 
Gulf of A laska food habits study area.  We also reviewed information from the literature 
on the genetic stock composition of immature and maturing chum salmon in the Gulf of 
Alaska. We are not aware of any published genetic stock composition estimates for pink 
and sockeye salmon migrating in the international waters of the Gulf of Alaska in 
summer. Data from ongoing studies by the Fisheries Agency of Japan on the genetic 
stock composition of chum salmon and the recovery of otolith-marked hatchery salmon 
in the August 2003 Kaiyo maru catches were not available at the time of completion of 
this report. 
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Results 
Food habits data from 4,996 salmon stomachs collected in 1993-2003 w ere analyzed, 

including 1,719 chum, 1,499 pink, and 1,778 sockeye salmon (Table 2). F or all body 
weight groups of chum salmon, the percentages of fish with empty stomac hs were highest 
in the eastern regions of the study area (Table 2). The estimated m ean caloric density of 
salmon prey categories used in the analysis ranged from 92 cal/g wet w eight (gelatinous 
zooplankton) to 1,561 cal/g wet weight (squid; Fig. 3, Table 3). The ma turity 
composition of chum and sockeye salmon in the stomach contents samples by body 
weight group and study area region is shown in Table 4. All pink salmon i n the 1993-
2003 food habits samples were maturing fish.  For all body weight gro ups, the quality of 
chum salmon diets (mean calories consumed per fish) was always lower than that of pink 
salmon in all regions where the two species co-occurred (Table 2, Fig. 4). The quality of 
large sockeye salmon diets was higher than that of large chum salmon in al l regions 
(Table 2, Fig. 4). The diets of medium and small size chum and sockeye sa lmon were 
often similar in quality. In the Northeast region, however, the diets of medium-size 
sockeye salmon were higher in quality than those of medium-size chum  salmon (Table 2, 
Fig. 4). In the Southeast region, the diets of small sockeye salmon were hi gher in caloric 
content than those of small size chum salmon (Table 2, Fig. 4). 

The PSI values for pairwise comparisons between different size groups of chum
salmon in regions north of the SST minimum were usually high, and tended to be higher 
in northern regions than in southern regions (Figs. 5-10). In northern regio ns, the prey 
category with the highest PSI values for all size groups of chum salm on was usually 
pteropods (Figs. 5, 7, and 9), although in the Northeast region similarities b etween small- 
and medium-size chum  salmon were highest for euphausiids (Fig. 9). In the three regions 
south of the SST minimum, diet overlaps were highest for small- and med ium-size chum 
salmon feeding on amphipods (Figs. 6, 8, and 10). The PSI values wer e moderate to low 
in the Southwest region (Fig. 6), and were high in the Southeast region (Fig. 10).  
Samples of chum salmon were insufficient to adequately characterize diet  overlaps in the 
South Mid region (Fig. 8). 

The PSI values for pairwise comparisons between different size groups of chum and 
pink salmon were usually low to moderate (Figs. 11-15).  The PSI values were high 
between medium-size chum salmon and large-size pink salmon in the Nor th Mid region 
(61.6%, Fig. 12), between small-size chum salmon and medium-size p ink salmon in the 
Southwest regi on (56.0%, Fig. 12), and between small- and medium-size chum salmon 
and medium-size pink salmon in the Southeast region (53.8% and 62.0% , respectively; 
Fig. 15). 

The PSI values for pairwise comparisons between different size groups of chum and 
sockeye salmon were often higher in northern regions than in southern regions (Figs. 16-
21). Overlap in diets was highest when both species were feeding on amphipods or 
pteropods or both. 

The results of high seas tagging experiments indicate that immature Yukon River 
chum salmon likely occur in the Gulf of Alaska throughout the summer, although their 
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distribution shifts to the north and west as the season progresses (Fig. 22). Older age 
groups of immature Yukon River chum salmon tend to be distributed far ther to the north 
and west than younger age groups (Fig. 22).  Maturing Yukon River chum salmon are 
distributed primarily in the northern (Mid and West) regions of our study ar ea in summer 
(Fig. 23). Maturing Yukon River chum migrate from the Gulf of Alaska t o the Bering 
Sea in June and July. By July ma turing Yukon River summer-run chum salmon have left 
the Gulf of Alaska, and maturing Yukon River fall-run chum salmon m ay occur only in 
the Northwest region of our study area. 

There have been few recoveries from tagged and otolith-marked Japane se chum 
salmon in the Gulf of Alaska in summer (June-July; Figs. 24 and 25). The majority of 
tag recoveries in Japan were from fish released farther to the west (west of 165°W) in the 
North Pacific Ocean, Aleutian Islands, and Bering Sea (Figs. 24 and 25). With respect to 
our study area, overlaps in the summer distribution of Yukon River chum s almon and 
Japanese hatchery salmon are most likely to occur in the western regions (Figs. 22-25). 

The high seas tag and otolith mark recovery data indicate that maturing  Prince 
William Sound (PWS) and Southeast Alaska (SE) chum salmon are distributed primarily
in the North Mid and Northeast regions of our study area in June and July  (Figs. 26 and 
27). The distributions of immature PWS/SE chum salmon in internation al waters in June 
and August are not well known, but in July they seem to be distributed pr imarily in the 
eastern region of the study area. Overlaps in the summer distribution of PWS/SE 
hatchery chum salmon and Yukon River chum salmon are most likely to o ccur between 
maturing fish in the North Mid region, between maturing PWS/SE fish and immature 
Yukon fish in the North Mid, Northeast, and Southeast regions, and betwee n immature 
fish in the Northeast and Southeast regions of the study area (Figs. 22, 2 3, 26, and 27). 

In June and July, maturing Kodiak Island (KI) and PWS pink salmon are distributed 
throughout the mid- and east-regions of the study area (Figs. 28 and 29 ). In addition, 
limited otolith-mark recovery data show that PWS hatchery pink salmon also occur in the 
western regions of the study area in summer. By August, KI/PWS pink salmon stocks 
may remain only in the North Mid region of the study area. Overlaps in th e summer 
distribution of maturing KI/PWS pink salmon and maturing Yukon River c hum salmon 
are most likely to occur in the Northwest and North Mid regions, an d overlaps with 
immature Yukon fish may occur throughout the entire Gulf of Alaska st udy area (Figs. 
22, 23, 28, and 29). 

In June and July, maturing Cook Inlet (CI) and PWS sockeye salmo n are distributed 
across the northern regions of our study area, with major conc entrations in the North Mid 
and Northeast regions (Figs. 30 and 31). Immature CI/PWS sockeye salmon are 
distributed to the south and west of maturing CI/PWS fish.  Overlaps in summer 
distribution of maturing CI/PWS sockeye salmon and immature and maturing Yukon 
River chum salmon in our study area are most likely to occur in the North Mid and 
Northeast regions (Figs. 23, 30, and 31). Overlaps in summer distribution of immature 
CI/PWS sockeye salmon and immature Yukon River chum salmon are most likely to 
occur across the southern regions of our study area (Figs. 22, 30, and 31).  
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Discussion 
The results of high seas tag and otolith-mark recovery experiments an d genetic stock 

identification studies show that chum, pink, and sockeye salmon originatin g from most 
major salmon producing regions in Asia and North America are distributed for at least 
part of their ocean life in the Gulf of Alaska (e.g., Myers et al. 1996, Kawa na et al. 1999, 
Urawa et al. 2000, Seeb et al. 2004). We assumed that the 1993-2003 G ulf of Alaska 
salmon food habits data used in our study are representative of hatchery a nd wild salmon 
originating from all Asian and North American regions, including Yukon R iver chum
salmon. Maturing chum salmon were present in our summer samples from the Gulf of 
Alaska (Table 4).  Because of the sample period (late June-August) and the long distance 
of our Gulf of Alaska study area from the Yukon River, however, it is un likely that many 
of these were maturing summer-run Y ukon River chum salmon, which by convention are 
defined as those fish returning to the mouth of the Yukon River by July 15. We consider 
stomach content data from immature chum salmon in our study to be repr esentative of 
both summer- and fall-run Yukon River fish. 

Our results do not account for any species, size-related, or seasonal differences in diel 
behavior of salmon or their prey. Davis et al. (2000) found inter-specific d ifferences in 
diel gillnet catches and feeding behavior of chum, pink, and sockeye salm on in the 
central Bering Sea, as well as shifts in their prey between daytime and ni ghttime feeding 
periods. Pearcy et al. (1984) found that the consumption of diel migratin g prey (e.g., 
euphausiids, fish, squid) by salmon in the Gulf of Alaska varies throughou t the day. We 
may have under- or over-estimated diet overlaps for salmon consuming di el migrating 
prey because our 1993-2002 samples were collected by driftnets soaked  overnight and 
hauled in the early morning , and our 2003 samples were collected only during daylight 
hours by a surface research trawl. In addition, diel vertical distribution of  salmon varies 
among species, as well as by season and maturity stage. For example, chum  salmon 
migrate vertically throughout the day, and their maximum swimming dept hs can exceed 
300 m below the surface, whereas sockeye salmon usually remain wi thin 30 m of the 
surface (Walker et al., in press). 

To our knowledge, the only published estimates of the genetic sto ck composition of 
immature and maturing chum salmon our Gulf of Alaska study area in summer (June and 
July 1998) are by Urawa et al. (2000). These estimates indicate that mo st chum salmon 
in the eastern region of our study area are of North American origin (15% w estern 
Alaska, 25% Alaska Peninsula/KI, 28% SE/PWS, and 18% British Columb ia), and most 
chum salmon in the western region are of Asian origin (25% Japan, 53% Ru ssia, and 
13% western Alaska). Percentag es of immature SE/PWS stocks are higher in the 
Southeast region than in the Northeast region, and are highest among age 0.1 fish. 
Percentages of western Alaska stocks are low (<1%) in age 0.1 fish, and are higher in 
older age 0.2 (21%) and age 0.3 (17%) fish. A high percentage (58%) of maturing fish in 
the Northeastern region of our study area in July is from southern North American stocks 
(British Columbia and Washington).  Genetic analyses of chum salmon tissue samples 
collected by Japanese researchers in our Gulf of Alaska study area after 1998 are ongoing 
or postponed until funding is available.   
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Direct information on the distribution of Alaska hatchery salmo n in our Gulf of 
Alaska study area in summer was limited to a few published studies of hig h seas 
recoveries of otolith-marked fish. At present, approximately 1.4 billion oto lith-marked 
hatchery salmon are released by hatcheries in Asia and North America (T able 5). Alaska 
hatchery releases of otolith-marked sockeye salmon, however, are re latively low (31.2 
million fish in 2004) compared to pink (69 5 million fish) and chum (448 million fish) 
salmon (Table 5).  To date, there have been no attempts to recover otolith -marked 
sockeye salmon in our Gulf of Alaska study area. 

One of the largest salmon hatchery programs in the world is located in P WS, where 
over 600 million pink salmon fry are released each year (e.g., McNair 2002 ). All otolith-
marked hatchery pink salmon recovered in our Gulf of Alaska study area in  summer 1998 
(27 June-10 July) were from four hatcheries in PWS (Kawana et al. 1999), w here about 
295 million otolith-marked pink fry were released in 1997 (Geiger and M unk 1998). The 
catch per unit effort (CPUE) of the marked PWS hatchery pink salmon was higher in the 
eastern regions of our study area than in the western regions, and in the  eastern region the 
CPUE was higher in the Northeast region (55-56°N) than in the Southeast region (49-
52°N) (Kawana et al. 1999). There were no otolith-marked hatchery pink salmon among 
samples collected from our Gulf of Alaska study area in late July 2002 (M yers et al. 
2004b). 

Recoveries of otolith-marked hatchery chum salmon in our study area  in July 1998
(9.7% of fish examined) were mostly immature fish from four hatcheries in SE/PWS, 
where about 200 million marked chum fry were released annually (Urawa e t al. 2000). 
Percentages of otolith-marked hatchery chum salmon were higher in the ea stern region of 
our study area (14.5% of the total number of fish examined) than in the we stern region 
(1.1%; Urawa et al. 2000).  The percentages of otolith-marked chum sa lmon were higher 
in the Southeast region (21.5%) than in the Northeast region (8.9% ). Urawa et al. (2000) 
concluded that most of the SE/PWS chum salmon in the eastern regions of the study area 
in summer may be hatchery fish, if the survival rate is similar among oto lith-marked and 
unmarked hatchery fish. Mass otolith marking of Japanese hatchery chum salmon began 
with 1998 brood year stocks. Analyses of chum salmon otolith samples co llected by 
Japanese researchers in our Gulf of Alaska study area after 1998 are ongo ing or 
postponed until funding is available. The first reported recovery of an  otolith-marked 
Japanese hatchery chum salmon in the Gulf of Alaska in summer was in th e Northeast 
region of our study area in July 2002 (Fig. 24; Myers et al. 2004b). 

For maturing Yukon River chum salmon in our Gulf of Alaska study area in summer, 
the highest potential for feeding competition with hatchery salmon is pro bably in the 
Northwest region (Fig. 2). Tag recovery data and published genetic stock c omposition 
estimates indicate that by late June and early July, most maturing Yukon  River and 
Japanese hatchery chum salmon have migrated to the Bering Sea (Figs. 23 and 25; Seeb 
et al. 2004). Genetic stock composition estimates indicate that approximately 30% of 
maturing chum salmon in the western regions of our study area in summer are Japanese 
hatchery fish, and only 10% are western Alaska fish (Urawa et al. 2000).  Even though 
similarity in the diets of different size groups of chum salmon in the Northwest region 
was high (Fig. 5), the quality of large- and medium-size chum salmon diets was also high 
relative to other regions of our study area (Fig. 4), and percentages of fish with empty 
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stomachs were low (Table 2).  These results suggest that the potential for in tra-specific 
feeding competition between maturing Yukon River chum salmon and Japa nese hatchery 
chum salmon in our Gulf of Alaska study area in summer may be relatively low. Overlap 
in distribution and feeding competition between maturing Yukon River ch um salmon and 
Japanese hatchery chum salmon in the Gulf of Alaska are more likely to occur in winter 
and spring. 

Although chum salmon have a diverse diet (Table 2), our results indicat e that intra-
specific competition for food between different size groups of immatur e chum salmon is 
likely (Figs. 5-10). In locations where large numbers of Asian and North American chum 
salmon intermingle, growth reductions of immature Yukon River chum sa lmon may 
result. Significant negative relationships have been observed between the abundance of 
chum salmon and mean fish size (e.g., Ishida et al. 1993, Kaeriyama 199 6), and density-
dependent factors explained 35% of the decrease in average size of  chum salmon in the 
central North Pacific Ocean (Ishida et al. 1993).  Analyses of scale p atterns indicate that 
density-dependent interactions may reduce body size of immature chum  salmon in the 
third year of ocean life (Kaeriyama 1989; Ishida et al. 1993; Walker et a l. 1998; 
Azumaya and Ishida 2000).  Migration routes estimated from fish abundance and 
genetics data show that after their second summer at sea immature Japanese hatchery 
chum salmon migrate between summer feeding grounds in the Bering Sea a nd winter 
habitat in the Gulf of Alaska (Urawa 2004).   

For immature Yukon River chum salmon in the Gulf of Alaska in summ er, the 
highest potential for feeding competition with hatchery salmon is in the e astern regions of 
our study area. Chum salmon in the Northeast and Southeast regions ha d relatively high 
percentages  of empty stomachs and low calorie prey (e.g., gelatinous zooplankton) in 
their diets (Table 2). The potential for intra-specific feeding competition between 
immature Yukon River chum salmon and immature and maturing hatcher y chum salmon 
may be particularly high in the Northeast region, where all size groups of chum salmon 
had lower diet quality and higher diet similarity than in the Southeast regio n (Table 2, 
Figs. 8 and 9). 

Our results substantiate earlier food habits studies in the Gulf of Al aska in summer, 
which have shown that chum salmon feed primarily on zooplankton, whereas pink and 
sockeye salmon may feed alternatively on zooplankton or gonatid squid (B. anonychus; 
LeBrasseur 1966, 1972; Pearcy et al. 1988; Aydin 2000; Aydin et al. 2000 ; Kaeriyama et 
al. 2000, 2004; Table 2). Carbon and nitrogen stable isotope (δ13C and δ15N) analyses 
indicate that all species of Pacific salmon in the Gulf of Alaska occupy the same branch 
of the food web, and that sockeye salmon occupy a slightly higher t rophic level than 
chum and pink salmon (Satterfield and Finney 2002; Kaeriyama et al . 2004). The 
potential for inter-specific competition between immature Yukon R iver chum salmon, 
maturing Alaska hatchery pink salmon, and immature and maturing Alaska hatchery 
sockeye salmon seems to be higher in the Northeast region than in the Southeast region.  
In the Northeast region, the diets of large- and medium-size pink salmon and large-size 
sockeye salmon contained higher percentages of high-calorie zooplankton and squid, and 
the diets of large-size chum salmon contained a higher percentage of low-calorie 
gelatinous zooplankton than in the Southeast region (Table 2).  When pink salmon 
abundance is high, chum salmon may switch their diets to alternative prey, e.g., 
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gelatinous zooplankton, to decrease feeding competition with other zoop lanktivorous 
salmon (Andrievskaya 1966, Tadokoro et al. 1996, Davis 2003).  Although gelatinous 
zooplankton are a low-calorie food, they may provide some dietary advanta ges because 
chum salmon guts are anatomically specialized to quickly digest prey (We lch 1997), and
gelatinous zooplankton are more easily and quickly digested than prey with  higher lipid 
content (Arai et al. 2003; Dulepova and Dulepov 2003). In future studies, inter-specific 
differences in digestion and consumption rates should be considered whe n assessing diet 
quality. 

Inter-specific competition for food among Asian and North American c hum, pink, 
and sockeye salmon is a likely mechanism for density-dependent reduction in their ocean 
growth (e.g., Takagi et al. 1981, Heard 1991, Bugaev et al. 2001).  Leng th and weight of 
Ozernaya River (western Kamchatka) sockeye salmon were substantially reduced in 
years when marine abundance of Kamchatka pink salmon was high (Bugaev et al. 2001). 
Edge-of-scale growth in high-seas chum salmon was negatively correl ated with Asian 
pink salmon abundance (Walker et al. 1998).  Davis (2003) observed incre ases (13% in 
sockeye, 19% in chum, 72% in pink salmon) in the weight of low calorie prey (pteropods, 
amphipods, or gelatinous zooplankton) in salmon stomach contents c ollected in the 
central Bering Sea in odd-numbered years, when maturing pink salmon we re abundant. 
Bioenergetic models indicate that salmon in summer are feeding at rates clo se to their 
physiological maximum, and that sm all, short-term decreases in daily ration caused by 
competition could significantly decrease growth (Davis et al. 1998). Under  these 
conditions, small- and medium-size pink and sockeye salmon in the Gul f of Alaska may 
not attain a size large enough to feed on squid, and would continue to com pete with chum 
salmon for zooplankton prey (Aydin 2000). 

Our results showed that there were differences in diet overlap amon g species and size 
groups in different regions in the Gulf of Alaska.  Regional differences in diet overlap 
could result from the effects of physical oceanographic conditions (water te mperatures, 
salinity, currents, mixed-layer depth, etc.) on the distribution, abundance, o r progression 
of life-history stages of salmon and their prey (Davis et al. 2003).  We hypothesize that 
intra- and inter-specific competition with hatchery salmon in the Gulf of A laska may 
reduce the growth of immature Yukon River chum salmon, particular ly when adverse 
oceanographic and climatic conditions limit prey availability.  Kruse (1 998) discussed the 
potential link between salmon run fail ures in western Alaska in 1997-1998 and 
anomalous ocean conditions.  Kaeriyama et al. (2004) reported an incre ase in food-niche 
overlap among chum, sockeye, and pink salmon in our Gulf of Alaska stud y area in 
summer 1997-2000, i.e., a shift in diets from micronekton (in pink and sock eye salmon 
diets) or gelatinous zooplankton (in chum salmon diets) to a more diverse a rray of 
zooplankton prey in all species, which corresponded to changes in ocean co nditions 
caused by climate events (El Niño, La Niña).   

Competition for food may also be a direct cause of shifts in ocean distribution of 
salmon.  For example, Azumaya and Ishida (2000) observed a southeastward shift in the 
summer distribution of Japanese hatchery chum salmon in years when Asian pink salmon 
are abundant, which could increase competition between Japanese hatchery chum and 
less abundant North American stocks distributed in the southeastern Bering Sea and Gulf 
of Alaska. Shifts in salmon diets or geographic distribution and reductions in growth due 
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to competition with hatchery fish may also reduce the survival of Yukon R iver chum 
salmon by several possible mechanisms, including increased predation (Rug gerone et al. 
2003), decreased storage of lipids needed to sustai n salmon through winter (Nomura et al. 
2002), and increased susceptibility to parasite s and disease. 

Conclusions 
Our results indicate considerable overlap in the diets and distribution of Yukon River 

chum salmon and hatchery salmon in the Gulf of Alaska in summer.  Our study does not 
address the potential for feeding competition between Yukon River chum  salmon and
major wild populations of salmon that are distributed in the Gulf of Alaska, e.g., Bristol 
Bay and Fraser River sockeye salmon. Regions of the Gulf of Alaska wi th the highest 
potential for feeding competition between Yukon River chum salmon and h atchery chum, 
pink, and sockeye salmon in summer were identified.  Overlap in diets among different 
size groups of chum salmon in these regions was high, indicating a strong potential for 
intra-specific feeding competition between Yukon River and hatchery chum  salmon.  The 
quality of chum salmon diets in the Gulf of Alaska was low, compared to the diets of 
pink and sockeye salmon.  Consumption of low quality prey (e.g., ge latinous 
zooplankton) by chum salmon may decrease intra-specific competition be tween different 
size or maturity groups of chum  salmon and inter-specific competition with pink and 
sockeye salmon. When the quantity or quality of prey available to chu m salmon is 
reduced by abundant stocks of hatchery pink, chum, and sockeye salmon , adverse 
climatic and oceanographic changes are more likely to result in a decrease  of the ocean
growth and survival of chum salmon. 

A better understanding of the mechanisms that cause variation in the  spatial and 
temporal patterns of ocean distribution, abundance, food habits and feedi ng behavior, 
growth, and bioenergetics of hatchery and wild salmon and their prey is n eeded. Future 
investigations of potential feeding competition between Yukon River c hum salmon and 
hatchery salmon should be expanded to include other oceanic regions whe re they are 
distributed, particularly the central North Pacific Ocean, Aleutian Islands, a nd eastern 
Bering Sea. Little is known about interactions between immature and matu ring Yukon 
River chum salmon and hatchery salmon in coastal and offshore waters within the U.S. 
200-mile zone. In the international waters of the Gulf of Alaska, new f ield research 
should focus on interactions between maturing Yukon River chum salmon a nd Japanese 
hatchery chum salmon in the western regions of our study area, and immatu re Yukon 
River chum salmon and Alaska hatchery chum, pink, and sockeye salmon in the Mid and 
East regions of our study area. Our salmon food habits data were limited  to summer, but 
feeding competition may be more intense in winter, spring, or fall.  Historical salmon 
food habits data collected in the Gulf of Alaska and other oceanic region s during the 
winter, spring, and fall seasons should be incorporated into the existing summer database.  
Further analyses of these data would expand our knowledge of other critical locations and 
seasons when inter- and intra-specific competition between Yukon River chum salmon 
and hatchery salmon are most likely to occur.  Finally, new research should emphasize 
the development and application of methods to identify the stock origins of individual 
fish in mixed-stock ocean fishery and research vessel samples, including the tagging or 
marking of all hatchery salmon released into the North Pacific Ocean and Bering Sea. 
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Table 1. Preliminary 2003 hatchery rele ases of juvenile salmon in Canada, Japan, Korea, 
Russia, and the United States in millions of fish. Data source: No rth Pacific 
Anadromous Fish Commission (2004). 

Sockeye Pink Chum Coho Chinook Cherry Total 
Canada* 234.69 15.75 137.69 18.34 50.20 - 456.66 
Japan 0.16 144.03 1,840.60 - - 15.05 1,999.83
Korea - - 14.74  - - - 14.74 
Russia 1 .29 0 236.52 363.18 3.45 0.74 1.93 616.10 
USA 85.61 962.46 496.25 67.13 210.57 0.00 1,822.01 
Alaska 66.11 962.46 435.57 23.10 9.29  - 1,496.53
  WOCI 19.50 - 60.68 44.03 201.28  - 325.48 
Total 330.74 1,358.76 2,852.45 88.92 261.50 16.97 4,909.34 
*Not including releases from facilities that operate outside the direction of 
Oceans, Habitat, and Enhancement Branch. 

21 

http:4,909.34
http:2,852.45
http:1,358.76
http:1,496.53
http:1,822.01
http:210.570.00
http:1,999.83
http:144.031,840.60


  

 

  
 

  
 

  
  

  
  

  
  

  
  

  
  

 

 

 
 

 

  
 

  
  

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

  
 

 
  

  
   

  
  

 
 

  
 

 
 

 

T
ab
le
 2
. 
Pe
rc
en
ta
ge
 p
re
y 
co
m
po
si
tio
n 
by
 p
re
y 
w
et
 w
ei
gh
t (
W
, g
ra
m
s)
 in
 th
e 
st
om
ac
h 
co
nt
en
ts
 o
f 
th
re
e 
si
ze
 g
ro
up
s 
of
 c
hu
m
, s
oc
ke
ye
, 

an
d 
pi
nk
 s
al
m
on
 c
au
gh
t i
n 
si
x 
re
gi
on
s 
of
 th
e 
G
ul
f 
of
 A
la
sk
a 
in
 s
um
m
er
 1
99
3-
20
03
. 
M
ea
n 
ca
lo
ri
es
 c
on
su
m
 ed
 p
e r
 f
is
h 
is
 a
n 

in
de
x 
of
 d
ie
t q
ua
lit
y 
(Q
, s
ee
 m
et
ho
ds
 s
ec
tio
n)
. 
St
ud
y 
ar
ea
 r
eg
io
ns
 a
 re
 s
ho
w
n 
in
 F
ig
. 2
.  
Sa
lm
on
 b
od
y 
w
ei
gh
t c
at
eg
or
ie
s:
 

sm
al
l =
 <
60
0 
g 
bo
dy
 w
ei
gh
t, 
m
ed
iu
m
 =
 6
00
-1
20
0 
g,
 a
nd
 la
rg
e 
=
 >
1 2
00
 g
. n
 =
 t
ot
al
 s
am
pl
e 
si
ze
, i
nc
lu
di
ng
 f
is
h 
w
ith
 e
m
pt
y 

st
om
ac
hs
.  
%
 e
m
pt
y 
=
 p
er
ce
nt
ag
e 
of
 f
is
h 
w
ith
 e
m
pt
y 
st
om
ac
hs
. 
Pr
ey
 c
at
eg
or
ie
s 
in
cl
ud
e:
 E
U
 
eu
p 

=
 

u 
ds
, C
 O

ha
 s
ii 

=
 c
op
ep
od
s,
 

A
M
 =
 a
m
ph
ip
od
s,
 C
R
 =
 la
rv
al
 c
ra
b,
 S
Q
 =
 s
qu
id
, P
T
 =
 p
te
ro
po
ds
, F
I 
=
 f
is
h,
 P
O
 =
 p
ol
yc
ha
et
es
, C
H
 =
 c
ha
et
og
na
th
s,
 G
E
 =
 

ge
la
tin
ou
s 
zo
op
la
nk
to
n 
(m
ed
us
ae
 a
nd
 c
te
no
ph
or
es
).
 

Sa
lm
on
 

T
ot
al
 
M
ea
n 
 

St
ud
y 
ar
ea
 

bo
dy
 

%
 

Pr
ey
 
ca
lo
ri
es
 

%
 P
re
y 
co
m
po
si
tio
n 
by
 to
ta
l p
re
y 
w
et
 w
ei
gh
t 

Sp
ec
ie
s 

re
gi
on
s 

w
ei
gh
t 

n 
E
m
pt
y 

W
 (
g)
 
pe
r 
fi
sh
 
E
U
 
C
O
 
A
M
 
C
R
 
SQ
 

PT
 

FI
 
PO
 
C
H
 
G
E
 

C
hu
m
 

N
or
th
w
es
t 

Sm
al
l 

19
 

10
.5
 

50
.9
 

2,
38
6 

0.
0 

2.
5 

12
.4
 
7.
7 
10
.5
 
37
.4
 
20
.8
 
0.
0 

6.
9 

1.
7 

C
hu
m
 

N
or
th
w
es
t

 M
ed
iu
m
 
10
0 

14
.0
 

40
4.
1 

2,
82
5 

9.
6 

7.
2 

22
.3
 
4.
2 

3.
1 

45
.3
 
0.
5 

0.
2 

0.
9 

6.
6 

C
hu
m
 

N
or
th
w
es
t

 L
ar
ge
 

71
 

2.
8 

37
7.
0 

4,
11
8 
10
.5
 
1.
3 

10
.5
 
22
.5
 
5.
7 

38
.0
 
5.
1 

3.
9 

0.
0 

2.
4 

C
hu
m
 

So
ut
hw
es
t 

Sm
al
l 

47
 

17
.0
 

89
.8
 

1,
40
8 

0.
0 

5.
2 

38
.7
 
0.
0 

7.
6 

20
.6
 
0.
0 

0.
0 
24
.0
 
3.
8 

C
hu
m
 

So
ut
hw
es
t 

M
ed
iu
m
 

70
 

8.
6 

26
5.
4 

1,
59
9 

0.
0 
12
.0
 
25
.3
 
0.
0 

1.
0 

8.
3 

0.
3 

0.
0 

0.
4 
52
.6
 

C
hu
m
 

So
ut
hw
es
t 

L
ar
ge
 

30
 

6.
7 

14
9.
4 

3,
48
8 
66
.4
 
12
.6
 

9.
6 

0.
0 

0.
0 

0.
1 

0.
0 

0.
0 

0.
0 
11
.4
 

C
hu
m
 

N
or
th
 M
id
 
Sm
al
l  

7 
14
.3
 

13
.5
 

1,
50
3 

0.
4 

2.
8 

36
.3
 
1.
8 

3.
2 

50
.5
 
3.
2 

1.
8 

0.
0 

0.
0 

C
hu
m
 

N
or
th
 M
id
 
M
ed
iu
m
 

64
 

12
.5
 

25
3.
5 

2,
70
6 

4.
6 

0.
7 

6.
3 
31
.3
 
11
.3
 
23
.2
 
0.
7 

1.
5 

0.
2 
20
.2
 

C
hu
m
 

N
or
th
 M
id
 
L
ar
ge
 

55
 

12
.7
 

27
7.
0 

3,
32
8 

5.
4 

0.
0 

7.
4 
11
.5
 
4.
5 

40
.8
 
5.
5 

6.
2 

0.
0 
18
.6
 

C
hu
m
 

So
ut
h 
M
id
 
Sm
al
l  

5 
0.
0 

17
.0
 

3,
00
1 

0.
4 

0.
9 

98
.3
 
0.
0 

0.
0 

0.
0 

0.
0 

0.
0 

0.
4 

0.
0 

C
hu
m
 

So
ut
h 
M
id
 
M
ed
iu
m
 

24
 

0.
0 

96
.5
 

3,
55
7 

0.
1 

1.
2 

98
.5
 
0.
0 

0.
1 

0.
1 

0.
0 

0.
0 

0.
0 

0.
0 

C
hu
m
 

So
ut
h 
M
id
 
L
ar
ge
 

2 
0.
0 

8.
0 

6,
10
9 

0.
0 

0.
0 

5.
0 

0.
0 
95
.0
 

0.
0 

0.
0 

0.
0 

0.
0 

0.
0 

C
hu
m
 

N
or
th
ea
st
 

Sm
al
l 

44
 

22
.7
 

67
.6
 

1,
05
8 
50
.7
 
4.
0 

6.
4 

0.
0 

0.
2 

21
.7
 
0.
3 

6.
1 

0.
0 
10
.7
 

C
hu
m
 

N
or
th
ea
st
 

M
ed
iu
m
 
34
3 

21
.3
 
1,
13
5.
2 

2,
20
9 
27
.6
 
4.
0 

26
.0
 
0.
1 

0.
5 

19
.5
 
0.
5 

4.
5 

0.
4 
17
.0
 

C
hu
m
 

N
or
th
ea
st
 

L
ar
ge
 

45
0 

23
.8
 
2,
22
8.
0 

2,
33
5 
10
.7
 
3.
4 

15
.8
 
0.
3 

0.
7 

18
.9
 
1.
6 

3.
6 

0.
0 
45
.0
 

C
hu
m
 

So
ut
he
as
t 

Sm
al
l 

50
 

24
.0
 

80
.0
 

1,
23
1 

2.
1 

0.
2 

48
.4
 
0.
0 

2.
2 

37
.6
 
0.
0 

5.
7 

0.
0 

3.
8 

22
 

PC090
66 of 340



    
  

  
  

  
 

  
  

  
  

  
  

  
  

 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

  
  

  
  

 

  

 
 

 
 

 
 

 
 

  

 
  

  
  

  
  

  
 

 
 

 
 

 
 

 
 

 
 

 
 

T
ab
le
 2
. 
C
on
tin
ue
d.
 

Sa
lm
on
 

T
ot
al
 
M
ea
n 
 

St
ud
y 
ar
ea
 

bo
dy
 

%
 

Pr
ey
 
ca
lo
ri
es
 

%
 P
re
y 
co
m
po
si
tio
n 
by
 to
ta
l p
re
y 
w
et
 w
ei
gh
t 

Sp
ec
ie
s 

re
gi
on
s 

w
ei
gh
t 

n 
E
m
pt
y 

W
 (
g)
 
pe
r 
fi
sh
 
E
U
 
C
O
 
A
M
 
C
R
 
SQ
 

PT
 

FI
 
PO
 
C
H
 
G
E
 

C
hu
m
 

So
ut
he
as
t 

M
ed
iu
m
 
19
0 

28
.9
 

52
9.
6 

1,
93
3 

2.
4 
12
.1
 
41
.1
 
0.
0 

0.
3 

11
.9
 
6.
0 

6.
4 

0.
0 
19
.7
 

C
hu
m
 

So
ut
he
as
t 

L
ar
ge
 

14
8 

26
.4
 

67
3.
2 

3,
02
5 

5.
9 

3.
5 

11
.6
 
0.
0 

4.
3 

31
.2
 
14
.3
 
1.
7 

0.
0 
27
.5
 

So
ck
ey
e 
N
or
th
w
es
t 

Sm
al
l 

50
 

18
.0
 

92
.9
 

1,
80
4 

0.
5 

9.
1 

41
.9
 
2.
1 
11
.2
 
17
.4
 
18
.0
 
0.
0 

0.
0 

0.
0 

So
ck
ey
e 
N
or
th
w
es
t 

M
ed
iu
m
 

88
 

17
.0
 

46
2.
4 

6,
22
3 

1.
8 

3.
9 

20
.1
 
4.
7 
46
.6
 
13
.7
 
8.
7 

0.
4 

0.
0 

0.
0 

So
ck
ey
e 
N
or
th
w
es
t 

L
ar
ge
 

92
 

17
.4
 
1,
59
2.
9 

22
,9
30
 
14
.3
 
8.
9 

3.
4 

0.
6 
69
.7
 

1.
2 

2.
0 

0.
0 

0.
0 

0.
0 

So
ck
ey
e 
So
ut
hw
es
t 

Sm
al
l 

13
 

7.
7 

20
.0
 

1,
45
8 

2.
7 

3.
7 

76
.8
 
0.
0 
12
.5
 

4.
2 

0.
0 

0.
0 

0.
0 

0.
0 

So
ck
ey
e 
So
ut
hw
es
t 

M
ed
iu
m
 

9 
0.
0 

92
.7
 
14
,1
91
 
0.
3 

3.
0 

21
.9
 
0.
0 
74
.4
 

0.
1 

0.
0 

0.
0 

0.
0 

0.
3 

So
ck
ey
e 
So
ut
hw
es
t 

L
ar
ge
 

31
 

19
.4
 

57
7.
4 

27
,4
23
 
0.
1 

0.
8 

11
.3
 
0.
0 
87
.3
 

0.
1 

0.
0 

0.
2 

0.
0 

0.
1 

So
ck
ey
e 
N
or
th
 M
id
 
Sm
al
l  

17
 

5.
9 

32
.9
 

1,
54
9 

8.
3 

7.
5 

14
.2
 
3.
6 

6.
8 

51
.4
 
8.
1 

0.
0 

0.
0 

0.
0 

So
ck
ey
e 
N
or
th
 M
id
 
M
ed
iu
m
 

44
 

2.
3 

12
7.
8 

2,
86
9 

5.
6 

3.
2 

14
.4
 
9.
8 
23
.5
 
31
.1
 
12
.1
 
0.
4 

0.
0 

0.
0 

So
ck
ey
e 
N
or
th
 M
id
 
L
ar
ge
 

53
 

11
.3
 

42
2.
4 

8,
57
1 
14
.4
 
12
.8
 

5.
7 

9.
5 
41
.1
 
13
.2
 
2.
9 

0.
0 

0.
0 

0.
4 

So
ck
ey
e 
So
ut
h 
M
id
 
Sm
al
l 

0 
So
ck
ey
e 
So
ut
h 
M
id
 
M
ed
iu
m
 

8 
0.
0 

18
7.
9 

33
,8
16
 
0.
0 

0.
0 

17
.8
 
0.
1 
82
.0
 

0.
0 

0.
0 

0.
0 

0.
0 

0.
0 

So
ck
ey
e 
So
ut
h 
M
id
 
L
ar
ge
 

4 
0.
0 

25
1.
4 

96
,1
17
 
0.
0 

0.
0 

4.
7 

0.
0 
95
.3
 

0.
0 

0.
0 

0.
0 

0.
0 

0.
0 

So
ck
ey
e 
N
or
th
ea
st
 

Sm
al
l 

12
2 

18
.0
 

21
8.
9 

1,
54
2 

4.
8 
15
.6
 
31
.2
 
0.
5 

8.
7 

29
.6
 
9.
0 

0.
0 

0.
2 

0.
3 

So
ck
ey
e 
N
or
th
ea
st
 

M
ed
iu
m
 

70
 

17
.1
 

33
0.
9 

4,
85
4 
16
.8
 
8.
6 

33
.9
 
0.
1 
29
.6
 

9.
7 

1.
1 

0.
2 

0.
0 

0.
1 

So
ck
ey
e 
N
or
th
ea
st
 

L
ar
ge
 

73
2 

21
.0
 
9,
90
4.
5 

17
,3
90
 
10
.1
 
13
.1
 

2.
5 

0.
0 
66
.0
 

3.
5 

2.
9 

0.
9 

0.
0 

0.
9 

So
ck
ey
e 
So
ut
he
as
t 

Sm
al
l 

17
 

29
.4
 

92
.5
 

5,
77
9 
29
.5
 
0.
2 

35
.9
 
0.
0 
31
.1
 

2.
8 

0.
3 

0.
0 

0.
0 

0.
0 

So
ck
ey
e 
So
ut
he
as
t 

M
ed
iu
m
 

15
 

46
.7
 

50
.5
 

3,
41
6 
44
.0
 
0.
9 

27
.0
 
0.
0 
26
.2
 

1.
9 

0.
0 

0.
0 

0.
0 

0.
0 

So
ck
ey
e 
So
ut
he
as
t 

L
ar
ge
 

41
3 

15
.3
 
11
,2
22
.8
 
39
,8
46
 
1.
1 

1.
8 

6.
0 

0.
0 
87
.3
 

2.
5 

1.
1 

0.
0 

0.
0 

0.
2 

Pi
nk
 

N
or
th
w
es
t 

Sm
al
l 

2 
0.
0 

16
.5
 

8,
42
6 

0.
0 

0.
0 

0.
0 

1.
1 

0.
9 

43
.9
 
54
.1
 
0.
0 

0.
0 

0.
0 

Pi
nk
 

N
or
th
w
es
t 

M
ed
iu
m
 

74
 

4.
1 

89
8.
0 

8,
66
5 
23
.3
 
56
.1
 

7.
8 

0.
0 

2.
6 

8.
5 

0.
8 

0.
0 

0.
8 

0.
0 

Pi
nk
 

N
or
th
w
es
t 

L
ar
ge
 

75
 

5.
3 

1,
20
4.
9 

17
,5
63
 
6.
5 
28
.1
 

4.
8 

6.
8 
43
.9
 

5.
4 

4.
0 

0.
0 

0.
5 

0.
0 

Pi
nk
 

So
ut
hw
es
t 

Sm
al
l 

0 

23
 

PC090
67 of 340



    
  

  
  

  
  

  
  

 
  

  
  

  
  

 

 
 

 
 

 
 

 
 

 

 
 

 
 

  
  

  
  

 
 

 
 

 
 

  
 

  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

  
 

 
 

 
 

 
 

 
 

  
 

 
  

  
  

  
  

  
  

  
  

  

T
ab
le
 2
. 
C
on
tin
ue
d.
 

Sa
lm
on
 

T
ot
al
 
M
ea
n 
 

St
ud
y 
ar
ea
 

bo
dy
 

%
 

Pr
ey
 
ca
lo
ri
es
 

%
 P
re
y 
co
m
p o
si
tio
n 
by
 to
ta
l p
re
y 
w
et
 w
ei
gh
t 

Sp
ec
ie
s 

re
gi
on
s 

w
ei
gh
t 

n 
E
m
pt
y 

W
 (
g)
 
pe
r 
fi
sh
 
E
U
 
C
O
 
A
M
 
C
R
 
SQ
 

PT
 

FI
 
PO
 
C
H
 
G
E
 

Pi
nk
 

So
ut
hw
es
t 

M
ed
iu
m
 

44
 

20
.5
 

23
4.
0 

4,
92
3 

0.
0 
32
.0
 
33
.1
 
0.
0 
21
.9
 

1.
9 

3.
0 

0.
0 

8.
0 

0.
0 

Pi
nk
 

So
ut
hw
es
t 

L
ar
ge
 

30
 

16
.7
 

18
8.
0 

8,
35
9 

0.
0 

0.
9 

16
.0
 
0.
0 
69
.0
 
11
.2
 
3.
0 

0.
0 

0.
0 

0.
0 

Pi
nk
 

N
or
th
 M
id
 
Sm
al
l  

2 
0.
0 

10
.0
 

3,
97
5 

0.
0 

0.
0 

0.
9 
86
.4
 
5.
6 

1.
5 

5.
6 

0.
0 

0.
0 

0.
0 

Pi
nk
 

N
or
th
 M
id
 
M
ed
iu
m
 

23
 

17
.4
 

13
9.
2 

4,
32
3 

9.
0 
50
.6
 
12
.1
 
9.
9 

1.
3 

14
.1
 
2.
9 

0.
0 

0.
0 

0.
0 

Pi
nk
 

N
or
th
 M
id
 
L
ar
ge
 

59
 

10
.2
 

75
5.
1 

12
,7
57
 
1.
2 
15
.3
 

3.
7 
30
.3
 
34
.9
 
13
.6
 
0.
9 

0.
0 

0.
0 

0.
0 

Pi
nk
 

So
ut
h 
M
id
 
Sm
al
l 

0 
Pi
nk
 

So
ut
h 
M
id
 
M
ed
iu
m
 

0 
Pi
nk
 

So
ut
h 
M
id
 
L
ar
ge
 

0 
Pi
nk
 

N
or
th
ea
st
 

Sm
al
l 

1 
10
0.
0 

0.
0 

Pi
nk
 

N
or
th
ea
st
 

M
ed
iu
m
 
31
3 

13
.1
 
1,
83
5.
3 

4,
88
6 
15
.0
 
40
.9
 
16
.5
 
0.
3 
14
.1
 
12
.2
 
1.
0 

0.
0 

0.
0 

0.
0 

Pi
nk
 

N
or
th
ea
st
 

L
ar
ge
 

49
6 

22
.2
 
3,
86
2.
1 

7,
80
0 
19
.0
 
23
.5
 

9.
2 

0.
7 
32
.5
 
12
.7
 
2.
2 

0.
0 

0.
1 

0.
0 

Pi
nk
 

So
ut
he
as
t 

Sm
al
l 

0 
Pi
nk
 

So
ut
he
as
t 

M
ed
iu
m
 

91
 

20
.9
 

53
4.
3 

6,
41
2 

0.
8 

9.
1 

38
.5
 
0.
1 
38
.2
 
11
.8
 
1.
1 

0.
0 

0.
0 

0.
3 

Pi
nk
 

So
ut
he
as
t 

L
ar
ge
 

28
9 

16
.6
 
5,
21
3.
6 

26
,3
79
 
0.
4 

0.
7 

3.
9 

0.
1 
86
.1
 

6.
0 

2.
9 

0.
0 

0.
0 

0.
0 

T
ot
al
 S
am
pl
e 
Si
ze
 

49
96
 

24
 

PC090
68 of 340



 

 

 
  

  
 

  
  

 

  

 

 
 

 
 

 

  
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

T
ab
le
 3
. 
M
ea
n 
ca
lo
ri
c 
va
lu
es
 (
ca
l/g
 w
et
 w
ei
gh
t)
 o
f 
pr
ey
 c
at
eg
or
ie
s 
us
ed
 to
 c
al
cu
la
te
 a
n 
in
de
x 
of
 s
al
m
on
 d
ie
t q
ua
lit
y 
(Q
, m
 ea
 n 
ca
lo
ri
e s
 

pe
r 
fi
sh
, T
ab
le
 2
).
 

Sa
m
pl
e 

B
od
y 
Pa
rt
 

ca
l/g
 

G
ro
up
 

Sp
ec
ie
s 

M
on
th
 

&
 S
iz
e 

Sa
m
p l
e 
A
re
a 

R
ef
er
en
ce
 

w
et
 w
t 

E
U
: E
up
ha
us
iid
s 

m
ea
n 
 

st
d 
de
v 

C
O
: C
op
ep
od
s m
ea
n 
 

st
d 
de
v 

A
M
: A
m
ph
ip
od
s 

m
ea
n 
 

st
d 
de
v 

Th
ys
an
oe
ss
a 

sp
in
ife
ra
 

Th
ys
an
oe
ss
a 

sp
p.
 

N
eo
ca
la
nu
s 

cr
is
ta
tu
s 

Th
em
is
to
 

pa
ci
fic
a 

Ju
l 

Ju
n-
Ju
l 

Ju
n-
Ju
l 

Ju
l 

w
ho
le
, 2
3 

m
m
 T
L
 

w
ho
le
, 1
1-
26
 

m
m
 T
L
 

w
ho
le
; 7
-8
 

m
m
 T
L
 

w
ho
le
; 4
 m
m
 

T
L
 

G
ul
f 
of
 A
la
sk
a 

N
 P
ac
if
ic
 &
 B
er
in
g 

Se
a 

N
 P
ac
if
ic
 &
 B
er
in
g 

Se
a 

G
ul
f 
of
 A
la
sk
a 

D
av
is
 2
00
3 

D
av
is
 e
t a
l. 
19
98
 

D
av
is
 e
t a
l. 
19
98
 

D
av
is
 2
00
3 

84
0 

74
3 

79
2 69
 

62
7 

62
7 

88
7 

88
7 

25
 

PC090
69 of 340



   
  

  
 

  
  

 
 

 
 

 
 

   

  

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

    
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 

 
 

 
 

T
ab
le
 3
. 
C
on
tin
ue
d.
 

Sa
m
pl
e 

B
od
y 
Pa
rt
 

ca
l/g
 

G
ro
up
 

Sp
ec
ie
s 

M
on
th
 

&
 S
iz
e 

Sa
m
pl
e 
A
re
 a 

R
ef
er
en
ce
 

w
et
 w
t 

C
R
: C
ra
bs
 

cr
ab
 z
oe
a 

Ju
n-
Ju
l 

w
ho
le
 

B
er
in
g 
Se
a 

N
is
hi
ya
m
a 
19
77
 

71
2 

m
ea
n 
 

71
2 

st
d 
de
v 

SQ
: S
qu
id
s 

Be
rr
yt
eu
th
is
 

w
ho
le
; 4
0 

an
on
yc
hu
s 

Ju
l 

m
m
 M
L
 

G
ul
f 
of
 A
la
sk
a 

D
av
is
 2
00
3 

13
07
 

Be
rr
yt
eu
th
is
 

w
ho
le
; 8
2 

an
on
yc
hu
s 

Ju
l 

m
m
 M
L
 

G
ul
f 
of
 A
la
sk
a 

vi
 
20
 03

D
a 
s 

17
37
 

Be
rr
yt
eu
t h
is
 

w
ho
le
; 8
6 

an
on
yc
hu
s 

Ju
l 

m
m
 M
L
 

G
ul
f 
of
 A
la
sk
a 

vi
 
20
 03

D
a 
s 

15
62
 

Be
rr
yt
eu
th
is
 

w
ho
le
; 9
0 

an
on
yc
hu
s 

Ju
l 

m
m
 M
L
 

G
ul
f 
of
 A
la
sk
a 

D
av
is
 2
00
3 

16
36
 

m
ea
n 
 

15
61
 

st
d 
de
v 

18
4 

PT
: P
te
ro
po
ds
 

w
ho
le
; 3
 m
m
 
N
 P
ac
if
ic
, G
ul
f 
of
 

Li
m
ac
in
a 
sp
p.
 

Ju
n-
Ju
l 

T
L
 

A
la
sk
a,
 B
er
in
g 
Se
a 

D
av
is
 e
t a
l. 
19
98
 

62
4 

m
ea
n 
 

62
4 

26
 

PC090
70 of 340



   
  

  
 

  
  

 
 

 
 

 
 

 

 

 

 

  

 

 

 
 

 
  

 

  

 
 
 

 
 

 

 
  

 
 

 
 

 

T
ab
le
 3
. 
C
on
tin
ue
d.
 

Sa
m
pl
e 

B
od
y 
Pa
rt
 

ca
l/g
 

G
ro
up
 

Sp
ec
ie
s 

M
on
th
 

&
 S
iz
e 

Sa
m
pl
e 
A
re
a 

R
ef
er
en
ce
 

w
et
 w
t 

FI
: F
is
h 

G
as
te
ro
st
eu
s 

ac
ul
ea
tu
s 

(t
hr
ee
sp
in
e 

st
ic
kl
eb
ac
k)
 

G
as
te
ro
st
eu
s 

ac
ul
ea
tu
s 

C
lu
pe
a 
pa
lla
si
 

(P
ac
if
ic
 

he
rr
in
g)
 

C
lu
pe
a 
pa
lla
si
 

M
al
lo
tu
s 

vi
llo
su
s 

(c
ap
el
in
) 

M
al
lo
tu
s 

vi
llo
su
s 

Th
al
ei
ch
th
ys
 

pa
ci
fic
us
 

(e
ul
ac
ho
n)
 

Th
er
ag
ra
 

ch
al
co
gr
am
m
a 

(w
al
le
ye
 

po
llo
ck
) 

Th
er
ag
ra
 

ch
al
co
gr
am
m
a 
 

O
ct
 

O
ct
 

Ju
l-
A
ug
 

O
ct
 

Ju
l-
A
ug
 

O
ct
 

M
a r
 &
 

A
ug
 

O
ct
 

Su
m
m
er
 

w
ho
le
; 3
2-
44
 

m
m
 S
L
 

w
ho
le
; 5
6-
62
 

m
m
 S
L
 

w
ho
le
 

w
ho
le
; 9
7-

10
4 
m
m
 S
L
 

w
ho
le
 

w
ho
le
; 6
3-
71
 

m
m
 S
L
 

w
ho
le
 

w
ho
le
; 7
5-
95
 

m
m
 S
L
 

w
ho
le
; 5
2 

m
m
 S
L
 

G
ul
f 
of
 A
la
sk
a 

G
ul
f 
of
 A
la
sk
a 

G
ul
f 
of
 A
la
s k
a 
&
 

B
er
in
g 
Se
a 

G
ul
f 
of
 A
la
s k
a 

G
ul
f 
f o 
A
la
 sk
a 
&
 

B
er
in
g 
Se
a 

G
ul
f 
of
 A
la
sk
a 

G
ul
f 
of
 A
la
sk
a 

G
ul
f 
of
 A
la
sk
a 

G
ul
f 
of
 A
la
sk
a 

D
av
is
 e
t a
l. 
19
98
 

D
av
is
 
t a
 l. 
19
98

e 

Pe
re
z 
19
94
 

(m
ea
n 
va
lu
e)
 

D
av
is
 e
t a
l. 
19
98
 

Pe
re
z 
19
94
 

(m
ea
n 
va
lu
e)
 

D
av
is
 e
t a
l. 
19
98
 

Pe
re
z 
19
94
 

(m
ea
n 
va
lu
e)
 

D
av
is
 e
t a
l. 
19
98
 

B
ol
dt
 1
99
7 

(m
ea
n 
va
lu
e)
 

11
66
 

15
33
 

20
 50
 

19
14
 

16
80
 

12
77
 

26
30
 

10
11
 

90
8 

27
 

PC090
71 of 340



   
  

  
 

  
  

   

 

 
 

 
  

 
  

 

 

 
 

 

 
 
 

 
 

 

 

  
 

 

 
  

T
ab
le
 3
. 
C
on
tin
ue
d.
 

Sa
m
pl
e 

B
od
y 
Pa
rt
 

ca
l/g
 

G
ro
up
 

Sp
ec
ie
s 

M
on
th
 

&
 S
iz
e 

Sa
m
pl
e 
A
re
a 

R
ef
er
en
ce
 

w
et
 w
t 

Th
er
ag
ra
 

w
ho
le
; 5
5 

B
ol
dt
 1
99
7 

FI
:F
is
h 
(c
on
t’
d)
 

Su
m
m
er
 
m
m
 S
L
 

G
ul
f 
o f
 A
la
s 
a 

(m
ea
n 
va
lu
e)
 

ch
al
co
gr
am
m
a 
 

k 
92
7 

Th
er
ag
ra
 

w
ho
le
; 5
3 

B
ol
dt
 1
99
7 

ch
al
co
gr
am
m
a 
 
Su
m
m
er
 
m
m
 S
L
 

G
ul
f 
of
 A
la
sk
a 

(m
ea
n 
va
lu
e)
 

93
4 

Ta
rl
et
on
be
an
ia
 

cr
en
ul
ar
is
 (
bl
u e
 

w
ho
le
; 4
3 

la
nt
er
nf
is
h)
 

Ju
n 

m
m
 S
L
 

N
 P
ac
if
ic
 

D
av
is
 2
00
3 

11
99
 

Ta
rl
et
on
be
an
ia
 

w
ho
le
; 2
4-
50
 

cr
en
ul
ar
is
 

Ju
n 

m
m
 S
L
 

N
 P
ac
if
i c
 

D
av
is
 e
t a
l. 
19
98
 

89
6 

Ta
rl
et
on
be
an
ia
 

w
ho
le
; 6
5-
75
 

cr
en
ul
ar
is
 

Ju
n 

m
m
 S
L
 

N
 P
ac
if
ic
 

D
av
is
 e
t a
l. 
19
98
 

12
83
 

Pl
eu
ro
gr
am
m
us
 

m
on
op
te
ry
gi
us
 

N
 P
ac
if
ic
, G
ul
f 
of
 

(A
tk
a 

w
ho
le
; 4
2-
70
 
A
la
sk
a,
 &
 B
e r
in
 g 

m
ac
ke
re
l)
 

Ju
n-
Ju
l 

m
m
 S
L
 

Se
a 

D
av
is
 e
t a
l. 
19
98
 

11
86
 

An
op
lo
po
m
a 

fim
br
ia
 

Fe
b 
&
 

w
ho
le
; 1
84
-

Pe
re
z 
19
94
 

(s
ab
le
fi
sh
) 

A
ug
 

25
8 
g 
B
W
 

G
ul
f 
o f
 A
 la
sk
a 

(m
ea
n 
va
 lu
 e)
 

13
00
 

M
al
ac
oc
ot
tu
s 

ki
nc
ai
di
 

(b
la
ck
fi
n 

w
ho
le
; 5
0-
59
 

Pe
re
z 
19
94
 

sc
ul
pi
n)
 

Fe
b 

g 
B
W
 

G
ul
f 
of
 A
la
sk
a 

(m
ea
n 
va
lu
e)
 

84
0 

H
em
ile
pi
do
tu
s 

w
ho
le
; 2
1 

he
m
ile
pi
do
tu
s 

m
m
 m
ea
n 

(r
ed
 I
ri
sh
 lo
rd
) 

Ju
l 

SL
 

G
ul
f 
of
 A
la
sk
a 

D
av
is
 2
00
3 

15
61
 

28
 

PC090
72 of 340



   
  

  
 

  
    

 

   

  
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
  

  
  

  
  

 T
ab
le
 3
. 
C
on
tin
ue
d.
 

Sa
m
pl
e 

B
od
y 
Pa
rt
 

ca
l/g
 

Sp
ec
ie
s 

M
on
th
 

&
 S
iz
e 

Sa
m
p l
e 
A
re
a 

R
 
er
 en
ce
 

w
et
 
w
t

G
ro
up
 

ef
 

H
em
ile
pi
do
tu
s 

w
ho
le
; 1
8-
31
 
N
 P
ac
if
ic
 &
 B
er
in
g 

FI
: F
is
h 
(c
on
t’
d)
 

sp
. (
Ir
is
h 
lo
rd
) 

Ju
l 

m
m
 S
L
 

Se
a 

D
av
is
 e
t a
 l. 
19
98
 

11
84
 

m
ea
n 
 

13
41
 

st
d 
de
v 

46
5 

w
ho
le
; m
ea
n 

fo
r 
11
 

St
ei
m
le
 &
 

PO
: P
ol
yc
ha
et
es
 

Po
ly
ch
ae
te
s 

no
 d
at
a 

sp
ec
ie
s 

N
W
A
tla
nt
ic
 

T
er
ra
no
va
 1
98
5 

10
94
 

Po
ly
ch
ae
te
s 

no
 d
at
a 

no
 d
at
a 

N
W
 A
tla
nt
ic
 

T
yl
er
 1
97
3 

67
3 

w
ho
le
; m
ea
n 

T
ha
ye
r 
et
 a
l. 

Po
ly
ch
ae
te
s 

no
 d
at
a 

fo
r 
3 
sp
ec
ie
s 

N
W
 A
tla
nt
ic
 

19
73
 

84
9 

m
ea
n 
 

87
2 

st
d 
de
v 

21
1 

C
H
: C
ha
et
og
na
th
s 

C
ha
et
og
na
th
s 

Ju
n-
Ju
l 

w
ho
le
 

B
er
in
g 
Se
a 

N
is
hi
ya
m
a 
19
77
 

45
5 

m
ea
n 
 

45
5 

G
E
L
: G
el
at
in
ou
s 

w
ho
le
; 1
0-
13
 
N
 P
ac
if
ic
 &
 B
er
 
g 

in
 

zo
op
la
nk
to
n 

Sm
al
l m
ed
us
ae
 

Ju
n-
Ju
l 

m
m
 T
L
 

Se
a 

D
av
is
 e
t a
 l. 
19
98
 

13
6 

Be
ro
e 

w
ho
le
; 1
00
 

sp
.(
ct
en
op
ho
re
) 

Ju
n 

m
m
 T
L
 

N
 P
ac
if
ic
 

D
av
is
 2
00
3 

47
 

m
ea
n 
 

92
 

st
d 
de
v 

63
 

29
 

PC090
73 of 340



 

 
   

 

  
 

           
          

    
     

   
 

     
         
                

     
         
  

  
  

 
 

     
  

          

  

     
 

     
        
               

   

    
       

  
      
   

 
        

  
 

         
   

      
       

         
                

   
      
                
    
      
     

     
       
  

   
 

 
    

       
 

 
       

            
 

   
      

      

     
           
                 
      
          
                 
      
               

         

  

 

    

            
     

         
                
   

PC090
74 of 340

Table 4. Maturity composition of three size groups of chum and sockeye salm on in six regions 
of the Gulf of Alaska in summer 1993-2003, collected for stomach con tent analysis. 
Salmon bod y weight categories: small=<600 g, medium=600-1200 g, and large=>1200 
g. UN = unknown maturity, IM=immature, MT=maturing. Study area regions are 
shown in Fig. 2. 

Species 

Study 
Area 
Region 

Sm all bo y weight d 
UN IM MT n 

M dium b y w e od hteig 
UN IM TM n 

Large body weight 
UN  IM  MT n 

Chum Northwest No . 
% 

0 
0.0 

91 
.0 100 

0 
0.0 

19 6 
6.0 

81 
.0 81 

13 
013. 

10 0 1 
1.4 

48 
67.6 

22 
31.0 

71 

west South  No. 
% 

0 47 
00.0 10 .0 

0 
00. 

47 0 
0.0 

64 
91.4 

6 
.6 8 

07 0 
00. 

14 
46.7 

16 
53.3 

30 

North 
Mid No. 

% 
0 
0.0 

7 
100 .0 

0 
0.0 

7 1 
1.6 

61 
95.3 

2 
3.1 

46 
00. 

39 
70.9 

16 
29.1 

55 

South 
Mid No. 

% 
0 5 

00.0 10 .0 
0 
0.0 

5 0 
0.0 

24 
100 .0 .0 0 

42 0 
00. 

2 
100.0 0.0 

2 

Northeast . No  
% 

1 
2.3 

43 
79 .7 

0 
00. 

44 22 
6.4 

312 
91.0 

9 
.6 2 

334 29 
46. 

344 
76.4 

77 
17.1 

450 

Southeast No. 
% 

4 
8.0 

46 
92.0 

0 
0.0 

50 23 
.112 

165 
86.8 

2 
1.1 

19 0 11 
47. 

120 
81.1 

17 
11.5 

148

Socke ye Northwest  No. 
% 

0.0 
0.0 

47 
49 .0 

3 
6.0 

50 2 
2.3 

75 
85.2 

11 
.12 5 

88 2 
22. 

28 
30.4 

62 
67.4 

92 

Southwest  No. 
% 

0.0 
0.0 

10 
76.9 

3 
2 .1 3 

13 0 
0.0 

7 
77.8 

2 
.22 2 

9 0 
00. 

7 
22.6 

24 
77.4 

31 

North 
Mid No. 

% 
0.0 17 

0.0.0 10 0 
0 
00. 

17 
0.0 

42 
95.5 

2 
.5 4 

44 0 
0.0 

26 
49.1 

27 
50.9 

53 

South 
Mid No. 

% 
0.0 
0.0 

0 0 0 0 
0.0 

8 
100.0 0.0 

8 0 
0.0 

4 
100.0 0.0 

4 

Northeast No. 
% 

0.0 
0.0 

106 
86.9 

16 
13.1 

122 1 
1.4 

54 
77.1 

15 
21.4 

70 4 
0.5 

83 
11.3 

646 733 
88.1 

Southeast No. 
% 

0.0 
0.0 

16 
94.1 

1 
5.9 

17 0 
0.0 

15 
100.0 0.0 

15 1 
0.2 

33 
8.0 

379 413 
91.8 

30 
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Table 5. Number of otolith-marked salmon released from Pacific Rim hatcheries in 2003 
(A), and preliminary number of otolith-marked salmon rel eased from Pacific 
Rim hatcheries in 2004 (B).  WOCI = Washington, Oregon, California, and 
Idaho. Data source: North Pacific Anadromous Fish Commission (2004). 

A. 2003 releases of otolith-marked salmon 

Sockeye Pink Chum Chinook ohoC Masu Total 

Canada* 

Japan 0 3,078,000 64,783,000 0 0 32,000 67,893,000 

Korea 0 0 0 0 0 0 0 

R ia uss 8,7 ,060 45 271,050 46,869,070  524,207  3,702,000 0 60,111,387 

USA 54,338,000 736,752,763 450,840,665 9,490,000 7,124,000  0 1,258,545,428 

Alaska 31,481,000 736,752,763 449,379,665 6,535,000  6,680,000 0 1,230,828,428 

WOCI 22,857,000 0 1,461,000 2,955,000 444,000  0 27,717,000 

o l T ta 63 ,060 ,083 740,101,813 562,492,7 35 10,014,207 10,826,000  32,000 1,386,549,815 

*Da vata not a ilable 

B. Prelimin ry 2004 r a eases ofel tolith-mo arked salmon 

 Sockeye nkPi Chum Chinook ohC o Masu Total 

Canada* 

J napa 0 00,000 1,4 78,800,000  0 0 2,310 ,000 82,510,000 

Korea 0 0 0 0 0 0 0 

Russia 11,424,000 17,918,000 49,785,000 1,800,000  4,457,000 0 85,384,000 

USA 31,181,000 695,000,000 448,000,000 6,640,000 6,680,000  0 1,187,501,000 

Alaska 31,181,000 695,000,000 448,000,000 6,640,000  6,680,000 0 1,187,501,000 

WOCI* 0 

Total 42,605,000 714,318,000 576,585,000 8,440,000 11,137,000  2,310,000 1,355,395,000 

*Data not available 
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Fig. 2. Map of the study area in the Gulf of Alaska and adjacent North Pacific waters.  
The shaded areas indicate the approximate range of latitudes of the sea surface 
temperature minimum (SST Min) in 1993-2003.  The data were stratified into 
six regions: three longitudinal regions (West, Mid, and East) and two latitudinal 
regions (S = south of the SST Min and N = north, including stations at the SST 
Min). N = north, S = south. 
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Fig. 3. Mean caloric content (cal/g wet weight) of prey categories used in analysis of 
salmon diet similarity (see Table 2 for data sources). Prey categories include: 
GE = gelatinous zooplankton (medusae and ctenophores), CH = chaetognaths, 
PT = pteropods, CO = copepods, CR = larval crab, EU = euphausiids, PO = 
polychaetes, AM = amphipods, FI = fish, and SQ = squid. 
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Fig. 4. Mean number of calories per fish in the diets of large (top panel), medium 
(middle panel), and small (bottom panel) body weight categories of chum, pink, 
and sockeye salmon in the Gulf of Alaska food habits study area by region (Fig. 
2). Salmon size group categories: small = <600 g body weight, medium = 600-
1200 g, and large = >1200 g. 
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Chum Salmon - Northwest GOA 
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Fig. 5. Percent Similarity Index (PSI; values shown in figure legend) an d pairwise 
comparisons of similarity in the summer diets of three size group s of chum 
salmon in the Northwest region of the Gulf of Alaska (GOA; nort h of and 
including  the sea surface temperature minimum and between 157°-165°W 
longitude, Fig. 2). Size group categories: small = <600 g body weight, medium 
= 600-1200 g, and large = >1200 g. PSI = Percent Similarity Index (Buckley et 
al. 1999; low similarity = 0-24%, moderate = 25-49%; high = 50-74%, very 
high = 75-100%). Prey categories include: EU = euphausiids, CO = copepods, 
AM = amphipods, CR = larval crab, SQ = squid, PT = pteropods, FI = fish, PO 
= polychaetes, CH = chaetognaths, GE = gelatinous zooplankton (medusae and 
ctenophores). 
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Fig. 6. Percent Similarity Index (PSI; values shown in figure legend) an d pairwise 
comparisons of similarity in the summer diets of three size group s of chum 
salmon in the Southwest region of the Gulf of Alaska (GOA; south of the sea 
surface temperature minimum and between 157°-165°W longitude, Fig. 2). 
Size group categories: small = <600 g body weight, medium = 600-1200 g, and 
large = >1200 g. PSI = Percent Similarity Index (Buckley et al. 1999; low 
similarity = 0-24%, moderate = 25-49%; high = 50-74%, very high = 75-100%). 
Prey categories include: EU = euphausiids, CO = copepods, AM = amphipods, 
CR = larval crab, SQ = squid, PT = pteropods, FI = fish, PO = polychaetes, CH 
= chaetognaths, GE = gelatinous zooplankton (medusae and ctenophores). 
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Chum Salmon - North Mid GOA 
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Fig. 7. Percent Similarity Index (PSI; values shown in figure legend) an d pairwise 
comparisons of similarity in the summer diets of three size group s of chum 
salmon in the North Mid region of the Gulf of Alaska (GOA; nor th of and 
including  the sea surface temperature minimum and between 149°-156°W 
longitude, Fig. 2). Size group categories: small = <600 g body weight, medium 
= 600-1200 g, and large = >1200 g. PSI = Percent Similarity Index (Buckley et 
al. 1999; low similarity = 0-24%, moderate = 25-49%; high = 50-74%, very 
high = 75-100%). Prey categories include: EU = euphausiids, CO = copepods, 
AM = amphipods, CR = larval crab, SQ = squid, PT = pteropods, FI = fish, PO 
= polychaetes, CH = chaetognaths, GE = gelatinous zooplankton (medusae and 
ctenophores). 
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Chum Salmon - South Mid GOA 
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Fig. 8. Percent Similarity Index (PSI; values shown in figure legend) and pairwise 
comparisons of similarity in the summer diets of three size group s of chum 
salmon in the South Mid region of the Gulf of Alaska (GOA; sou th of the sea 
surface temperature minimum and between 149°-156°W long itude, Fig. 2). 
Size group categories: small = <600 g body weight, medium = 600-1200 g, and 
large = >1200 g. PSI = Percent Similarity Index (Buckley et al. 1999; low 
similarity = 0-24%, moderate = 25-49%; high = 50-74%, very high = 75-100%). 
Prey categories include: EU = euphausiids, CO = copepods, AM = amphipods, 
CR = larval crab, SQ = squid, PT = pteropods, FI = fish, PO = polychaetes, CH 
= chaetognaths, GE = gelatinous zooplankton (medusae and ctenophores). 
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Chum Salmon - Northeast GOA 
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Fig. 9. Percent Similarity Index (PSI; values shown in figure legend) an d pairwise 
comparisons of similarity in the summer diets of three size group s of chum 
salmon in the Northeast region of the Gulf of Alaska (GOA; north of and 
including  the sea surface temperature minimum and between 139°-148°W 
longitude, Fig. 2). Size group categories: small = <600 g body weight, medium 
= 600-1200 g, and large = >1200 g. PSI = Percent Similarity Index (Buckley et 
al. 1999; low similarity = 0-24%, moderate = 25-49%; high = 50-74%, very 
high = 75-100%). Prey categories include: EU = euphausiids, CO = copepods, 
AM = amphipods, CR = larval crab, SQ = squid, PT = pteropods, FI = fish, PO 
= polychaetes, CH = chaetognaths, GE = gelatinous zooplankton (medusae and 
ctenophores). 
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Chum Salmon - Southeast GOA 
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Fig. 10.  Percent Similarity Index (PSI; values shown in figure legen d) and pairwise 
comparisons of similarity in the summer diets of three size gr oups of chum 
salmon in the Southeast region of the Gulf of Alaska (GOA; so uth of the sea 
surface t emperature minimum and between 139°-148°W longitude, Fig. 2). 
Size group categories: small = <600 g body weight, medium = 600-1200 g, 
and large = >1200 g. PSI = Percent Similarity Index (Buckley et al. 1999; low 
similarity = 0-24%, moderate = 25-49%; high = 50-74%, very high = 75-
100%). Prey categories include: EU = euphausiids, CO = copepods, AM = 
amphipods, CR = larval crab, SQ = squid, PT = pteropods, FI = fish, PO = 
polychaetes, CH = chaetognaths, GE = gelatinous zooplankton (medusae and 
ctenophores). 
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Fig. 23. The high seas distribution of seasonal races (summer and fall) of maturing 
Yukon River chum salmon by month, as shown by tagging experiments (1956-
2003). The symbols indicate the ocean release locations (April-July) of tagged 
fish that were recovered during the same year in the Yukon River. Summer-run 
chum salmon were caught in the Yukon River on or before July 15, and fall-run 
chum salmon were caught in the river after July 15. The food habits study area 
is indicated by dotted lines (Fig. 2). n = total number of tagged fish recovered. 
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Fig. 24. The high seas distribution of immature Japanese chum salmon by month, as 
shown by tagging experiments (1956-2003) and otolith mark recovery 
experiments (2002). The symbols indicate the ocean release locations (May-
August) of tagged fish that were recovered one or more years later in Japan or 
the ocean recovery location of otolith marked fish. Recoveries in Japan from 
release locations west of 170°E are not shown. The food habits study area is 
indicated by dotted lines (Fig. 2). n = total number of tagged or otolith marked 
fish recovered. 
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Fig. 28. The high seas distribution of maturing Kodiak Island, Alaska, pink salmon by 
month, as shown by tagging experiments (1956-2003). The symbols indicate 
the ocean release locations (May-August) of tagged fish. The food habits study 
area is indicated by dotted lines (Fig. 2).  n = total number of tagged fish 
recovered. 
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Fig. 31. The high seas distribution of Prince William Sound, Alaska, sockeye salmon by 
month, as shown by tagging experiments (1956-2003). The symbols indicate 
the ocean release locations (April-August) of tagged fish.  The food habits study 
area is indicated by dotted lines (Fig. 2).  In July, one immature fish is a CWT 
hatchery fish recovered in the northeast sector of the study area. n = total 
number of tagged fish recovered. 
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Appendix Table 1. List of prey animals and food items o f Pacific salmon in the Gulf of Alaska 
in 1994-2000.  Source: Kaeriyama et al. (2004). 

EU 

CO 

AM 

DE 

SQ 

Euphausiids 
Thysanoessa longipes 
Thysanoessa inermis 
Thysanoessa spp. 
Euphausia spp. 
Other euphaus iids 

Copepods 
Neocalanus cristatus 
Eucalanus bungii 
Other copepods 

Amphipods 
Hyperia medusarum 
Hyperia spp. 
Themisto pacif ica 
Themisto japonica 
Themisto spp. 
Primno macropa 
Phronima sedentaria 

 Other  amphipod s 
Decapods 

Decapods 
Squids 

Berryteuthis anonychus 
Gonatus middendorffi 
Other squids 

PT Pteropods 
Limacina spp. 
Clio spp. 
Clione spp. 

FI Fish es 
Anoplopoma fimbria 
Myctophids 
Other fish eggs and larvae 

PO Polychaetes 
Polych aetes 

CH Chaetognaths 
Chaetognaths 

GE Gelatinous zooplankton 
Coelenterates 
Ctenophores 

 Salps  
OT Other animals 

Halocypridids 
Cumacea 
Octopoda 
Ostracods 
Barnacles 
Debris 
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Climate Change and a Dynamic Ocean Carrying 
Capacity: Growth and Survival of Pacifc Salmon at Sea 
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Abstract.—Studies have documented reduced growth of salmon in response to com-
petition with conspecifc salmon and with other salmon species during early and late 
marine life stages. However, key questions remain as to whether density-dependent 
growth translates to reduced survival of salmon at sea and whether changes in ocean 
regimes, similar to that of 1976/1977, can alter this relationship. These questions are 
particularly important with respect to annual releases of numerous hatchery salmonids 
into the ocean. Few studies have tested these questions because the capacity of the 
ocean to support salmon is dynamic and reduced growth in Pacifc salmon is often as-
sociated with great abundance of smaller fsh which infers a higher overall survival rate, 
thereby confounding traditional statistical fsheries harvest modeling efforts. We review 
evidence from several recent studies suggesting that, when the density-dependent effect 
on growth at sea is large, salmon survival is lower with lower reproductive potential from 
survivors, and that the salmon carrying capacity of the ocean is infuenced by climate 
change. We conclude that salmon growth and survival responses to oceanic changes can 
vary with season and life stage and that density-dependent growth at sea is an impor-
tant, yet often elusive, mechanism affecting salmon survival. Pacifc salmon life history 
models should account for these relationships. 

Introduction the distribution and abundance of aquatic or-
ganisms (Francis et al. 1998; Anderson and 

Impacts of climate change on salmonid Piatt 1999; Hare and Mantua 2000 and 2001; 
fshes have been characterized in recent de- Welch et al. 2000; Benson and Trites 2002; 
cades by their signifcant effects on interre- Clark and Hare 2002; Zamon and Welch 
lated biological and physical relationships 2005). There is still controversy on the true 
including growth, survival, and abundance of nature of “regime shift” in the North Pacifc 
salmon in the North Pacifc Ocean. Transitions Ocean even though there is substantial sup-
from one climatic state to another are called port for regime-like behavior in these marine 
regime shifts, and there is signifcant litera- ecosystems (Hsieh et al. 2005; Mangel and 
ture linking such shifts in ocean condition to Levin 2005). Pacifc salmon in marine envi-

ronments have faced changes in sea surface 
*Corresponding author: jlnielsen@usgs.gov 
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temperature and ocean condition associated 
with shifts in the Pacifc Decadal Oscillation 
(PDO), Arctic Oscillation Index, and the El 
Nino-Southern Oscillation (ENSO) (Mantua 
et al. 1997; Hare and Mantua 2000; Minobe 
2000). A well-documented climatic regime 
shift altered conditions in the North Pacifc 
Ocean in 1976–1977 (Minobe 1997). A less 
pervasive regime shift occurred again in 
1989 (Hare and Mantua 2000). Ocean condi-
tions can signifcantly affect salmon growth 
and survival (Holtby et al. 1990; Friedland 
1998; Beamish et al. 2004). Abundances of 
all species of Pacifc salmon in the North 
Pacifc Ocean and the Bering Sea increased 
after the marine climate shift during the mid-
1970s (Figure 1; Rogers 1984; Beamish and 
Bouillon 1993; Hare et al. 1999; Mueter et al. 
2007). Salmon production in the period from 
1951 to 1976 averaged approximately 280 
million salmon per year; after the mid-1970s 
climate shift, adult runs nearly doubled to 

approximately 520 million salmon per year 
(Rogers 2001; Eggers et al. 2005). Hatchery 
production of Pacifc salmon also increased 
dramatically during this period contributing 
to confounding impacts among species, pop-
ulations at sea, and recruitment (Beamish and 
Noakes 2002; Orsi et al. 2004; Ruggerone 
and Goetz 2004; Beamish et al. 2004; Spies 
et al. 2007). 

Salmon from different regions or con-
tinents of origin can overlap at their ocean 
feeding grounds in the North Pacifc Ocean, 
but the extent of overlap among species is not 
easily determined (McKinnell 1995; Myers 
et al. 1996). Density-dependent growth has 
been observed in Pacifc salmon (Peterman 
1984; Rogers and Ruggerone 1993; Bigler et 
al. 1996). Competition for limited resources 
in marine habitats has been recognized as an 
important factor in growth of Pacifc salmon 
at sea (McKinnell 1995; Ishida et al. 2002; 
Ruggerone and Nielsen 2004; Holt and Peter-
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FIGURE 1. World salmon run size 1951–2001 (adapted with permission from Rogers 2001). 
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man 2004). Over the last quarter century, the 
apparent abundance of salmon in the ocean 
has doubled with a large component of that 
productivity based on artifcial propagation 
from hatcheries with approximately 5 bil-
lion salmon fry released annually into the Pa-
cifc Ocean (Mahnken et al. 1998). In Japan, 
hatchery release programs for pink salmon 
have been credited with a signifcant increase 
in the Japanese commercial salmon harvest 
at sea (Hiroi 1998; Kaeriyama 1999), but 
Morita et al. (2006b) question their benefts 
in relation to loss of wild salmon production. 

The ability of natural ocean systems to 
sustain large numbers of fsh and the concept 
of an ocean carrying capacity for salmon re-
mains controversial (Shuntov and Temnykh 
2005). However, few studies have looked at 
the actual increase in net population growth 
for adult salmon at sea when the effects of 
density dependence and climate change are 
taken into account (Hilborn 1999; Morita et 
al. 2006a). Environmental and oceanic con-
ditions at various sea-ages have been corre-
lated with patterns in growth and survival in 
juvenile salmon (Mason 1974, Holtby et al. 
1990; Pearcy 1992; Farley et al. 2007) and in 
later marine life stages where growth-related 
mortality appears less important (Rogers and 
Ruggerone 1993; Ruggerone et al. 2003). 

Several life history models have been 
published on the impacts of climate change 
on marine species (Giske et al. 1992; Nonacs 
et al. 1994; Mangel 1994; Hilborn and Man-
gel 1997; Tian et al. 2004). Although many 
excellent papers have associated variation in 
Pacifc salmon growth and abundance with 
climate change (Mantua et al. 1997; Hare et 
al. 1999; Beamish et al. 1999 and 2000; Wells 
et al. 2005), few have directly focused on the 
implications of a changing marine environ-
ment on salmon life history characteristics. 
Climate change may infuence the impor-
tant trade off between somatic growth and 
reproductive investment since salmonid life 
history variation is a trade off between the 

optimal allocation of resources to maximize 
growth during early life stages and facilitate 
reproduction in later life stages (Fleming and 
Gross 1989; Thorpe 1990). Marine growth 
has been associated with age-at-maturity in 
Pacifc salmon (Bigler et al. 1996; Pyper and 
Peterman 1999; Pyper et al. 1999; Morita et 
al. 2005). Older, maturing salmon are usu-
ally larger adults (Friedland and Haas 1996; 
McGurk 1996: Hobday and Boehlert 2001); 
fsh size has been directly correlated with egg 
number and size (Fleming and Gross 1990; 
Mangel 1994; Quinn et al. 2004) and repro-
ductive success (Gross 1991; Beacham and 
Murry 1993; Quinn et al. 1995). Therefore, 
salmon that are impacted by climate variation 
and/or density-dependent factors, leading to 
reductions in growth and development, may 
lose individual reproductive potential despite 
increases in total abundance. In this paper we 
review 1) the productivity-climate change 
relationship documented for salmon in the 
North Pacifc Ocean in relation to growth-at-
sea for different life stages, and 2) the effects 
of the mid-1970s regime shift on salmon 
growth and abundance. We explore potential 
causes of density-dependent salmon growth 
in marine habitats and discuss the implica-
tions that reduction of growth-at-sea may 
have on life history trade offs. 

Early Growth and Movements at 
Sea 

Anadromous Pacifc salmon typically 
spend 1–5 years at sea where the majority 
of their growth and development takes place 
(Groot and Margolis 1991). Some salmon mi-
grate over great distances to feed in the ocean 
while others remain relatively close to shore 
during their whole ocean cycle (Quinn and 
Myers 2005). Survival during the frst year 
at sea is most diffcult for Pacifc salmon, 
and growth and survival appear to be linked 
(Pearcy 1992; Beamish and Mahnken 2001; 
Farley et al. 2005, 2007). During their early 
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weeks at sea, growth-mediated survival may 
defne year-to-year variability and patterns 
of recruitment in salmon populations (Fried-
land 1998; Welch et al. 2000; Beamish and 
Mahnken 2001). 

Physiological adaptation to the marine 
environment, the need to discover previous-
ly unknown food resources, and a gauntlet 
of active predators take their toll on young 
marine salmon. Changes in climate can af-
fect survival during any of these activities. 
Although salmon species have feeding ten-
dencies, salmon select a variety of prey at 
different life stages which may represent sev-
eral trophic levels (Kaeriyama et al. 2004). 
Signifcant changes in chlorophyll and zoo-
plankton abundance and distribution have 
been associated with patterns of climate 
change (Napp and Hunt 2001; Gregg 2002; 
Zamon and Welch 2005). Major zooplankton 
assemblages have shifted their composition 
since the early 1990s (Kang et al. 2002). Re-
cent increases in gelatinous zooplankton in 
the Bering Sea have been linked to climate 
change (Brodeur et al. 1999). Anomalous 
blooms of coccolithophores Emiliania huxeyi 
in the Bering Sea have been suggested as dis-
ruptive ecosystem components affecting the 
distribution and abundance of marine fauna 
(Napp and Hunt 2001). Large oceanographic 
models such as PICES’ Carrying Capacity 
and Climate Change BAsin Scale Studies 
(CCCC BASS; Aydin et al. 2003) have been 
developed to facilitate understanding of the 
impacts of climate change and climate vari-
ability on physical and lower trophic level 
biological processes in the North Pacifc 
Ocean, but these models are not yet connect-
ed to upper trophic level fshes. Also, in some 
regions, such as the Bering Sea, the mid-
1970s climate shift did not lead to a signif-
cant change in zooplankton biomass (Napp et 
al. 2002). 

Signifcant changes in the distribution 
and abundance of predators such as marine 
birds, sea lions, baleen whales, walleye pol-

lock, and Pacifc salmon have recently been 
recorded in the eastern Bering Sea, most like-
ly linked to changes in the availability of dif-
ferent prey (Merrick 1997; Hunt et al. 2002). 
Empirical data show that ocean regime shifts 
infuence the composition and productivity of 
both higher and lower tropic levels in marine 
habitats (Francis and Hare 1994; Francis et al. 
1998; Anderson and Piatt 1999; Gregg 2002). 
Our own studies indicate that sockeye growth 
during their frst two years at sea tended to be 
greater after the mid-1970s (Ruggerone et al. 
2005). Greater growth in the frst year at sea 
was most pronounced in salmon from Bris-
tol Bay which occupy the Bering Sea, while 
growth in the second year at sea was greatest 
in salmon from the Chignik River which in-
habit the North Pacifc Ocean (Figure 2). 

Mechanisms supporting marine growth 
and survival for young salmon are poorly 
understood in part because stock-specifc 
salmon distributions span exceptionally 
broad areas that include multiple ocean habi-
tats. Therefore, it is understandable that the 
concept of a food competition-related ocean 
carrying capacity has long been controversial 
(Cushing 1975; Joyner 1975; Aydin 2000; 
Azumaya and Ishida 2000; Achord et al. 
2003; Ruggerone and Nielsen 2004; Shuntov 
and Temnykh 2005). Evidence is growing 
that greater prey availability during early 
marine life of salmon contributed to greater 
salmon abundance following the 1977 regime 
shift in the North Pacifc Ocean (Brodeur and 
Ware 1992; Ruggerone et al. 2005). In Puget 
Sound, salmon prey availability was greater 
prior to the 1982/83 El Niño. The 1982/83 
El Niño and subsequent events appeared to 
reduce prey abundance, thereby enhancing 
competition between juvenile pink salmon 
Oncorhynchus gorbuscha and juvenile Chi-
nook salmon O. tshawytscha, which expe-
rienced signifcantly reduced growth and a 
62% reduction in survival when pink salmon 
were present during 1984–1997 (Ruggerone 
and Goetz 2004). 
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FIGURE 2. Trends in sockeye salmon O. nerka scale growth 1952–2002 in: a. Bristol Bay 
sockeye and b. Chignik River sockeye populations (with permission Ruggerone et al. 2007). 
Growth is normalized to the population mean. 

-3 

-2 

-1 

0 

1 

2 

3 

N
or

m
al

iz
ed

 s
 a

lm
on

 s
 c

al
e 

gr
ow

th
 (

Z
) 

F irs t year (S W  1) 



   

  

 
 

 
 

  

  

  

  

 

82 

PC090
113 of 340

Nielsen and Ruggerone 

-3 

-2 

-1 

0 

1 

2 

3 
First year  (S W  1) 

52  57  62  67  72  77  82  87  92  97  02  

52 57 62 67 72 77 82 87 92 97 02 

Year  at  sea 

FIGURE 2. Continued. 
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Most studies of early-marine salmon re-
sponses to climate change have focused on 
bottom-up control of salmon abundance. 
However, some evidence suggests predation 
by salmon sharks Lamna ditropis, North Pa-
cifc daggertooth Anotopterus nikparini and 
other predators may infuence juvenile salm-
on abundance in oceanic habitats (Welch et 
al. 1991; Yodzis 2001; Nagasawa 1998). 
Beamish and Neville (1995) reported that 
river lamprey Lampetra ayresii attack and 
kill a signifcant portion of Chinook and coho 
salmon O. kisutch in the Fraser River plume. 
In Puget Sound, abundances of most salmon 
predators were much greater prior to the series 
of El Nino events beginning in 1982/83 and 
predation rather than competition appeared 
to be the primary mechanism of mortality af-
fecting Chinook salmon during 1972–1983 
(Ruggerone and Goetz 2004). Changes in 
salmon predator abundances in the North Pa-
cifc Ocean have not been directly linked to 
climate change, although salmon shark abun-
dance increased sharply in 1996 and thereaf-
ter compared with 1984 to 1993 (Nagasawa 
et al. 2002). Size-dependent predation has 
been suggested as a key mechanism linking 
climate change and salmon growth to salm-
on survival and abundance, but few data are 
available on size-dependent predation after 
salmon leave nearshore marine areas (Holtby 
et al. 1990). Ultimately, the relative impor-
tance of mechanisms leading to mortality 
of salmon at sea, such as predation, delayed 
density-dependent effects, starvation, or dis-
ease, are rarely quantifed. 

Salmon Maturation at Sea 

Life at sea for anadromous salmonids 
serves two purposes—one to grow rapidly 
and survive in marine habitats; the other to 
develop gonadal material for reproduction. 
Aquaculture has provided a large literature on 
the growth/reproductive trade offs measured 
in terms of the gonosomatic index (GSI) nec-

essary for salmonid reproduction (Hoar et al. 
1983). In general, age at maturity in Pacifc 
salmon has been linked to marine growth 
with faster growing progeny generally matur-
ing at younger ages (Hankin et al. 1993; Mc-
Garvey et al. 2007). Somatic growth rates in 
apparently similar individuals, however, of-
ten vary widely producing dynamic effects in 
reproductive potential (Sebens 1987; Bacon 
et al. 2005). At a specifc point in adult devel-
opment, most energetic inputs cease to con-
tribute to somatic growth and, instead, begin 
to contribute to reproductive development. 
However, the turning point in the trade off 
between these two physiological processes 
has not been well described for adult Pacifc 
salmon at sea. A smooth progression through 
reproductive cycles at sea depends on the 
continuing interplay between an individual 
endrocrine system and the environment (Lam 
1983). We can therefore assume that hormon-
al, environmental, and behavioral aspects of 
salmonid gametogenesis may be infuenced 
by climate change. 

Photoperiod and/or temperature are gen-
erally recognized as the most important cues 
in the timing of gametogenesis in temper-
ate fshes. Typically, oocytes progress into 
early vitellogenesis when a fsh is exposed to 
low temperatures and short photoperiod, but 
warmer temperatures are required for fnal 
oocyte maturation and spawning (Scott 1990). 
In addition to temperature cues, the primary 
growth phase of oocytes in salmonid females, 
i.e. yolk vesicle formation and endogenous 
vitellogenesis, requires signifcant exogenous 
input of energy for lipid development. Viable 
salmon eggs contain over 80% lipid stores in 
the form of yoke material (Lam 1983). Gonad-
al development in marine environments—in 
females particularly—requires signifcant en-
ergy which in turn is linked to the availability 
and quality of food at sea (Aydin 2000). 

Neutral lipids (as opposed to cellular or 
polar lipids) are used by salmon as an energy 
source while at sea (Davis et al. 1998; Nomu-
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ra et al. 1999; Myers et al. 2000). Lipid levels 
can vary from 3% to 23% during spring and 
summer in chum and pink salmon (Nomura 
et al. 2000), and signifcant differences in lip-
id levels have been found between younger 
(lower) and older (higher) chum salmon white 
muscle tissues (Nomura et al. 2001). Lipid-
rich squid provide an important resource for 
salmon at sea (Lordan et al. 1998; Yatsu et al. 
2000; Davis et al. 2001). Changes in lower 
trophic levels, i.e. zooplankton biomass and 
composition, have been positively associated 
with squid production (Nesis 1997; Kang et 
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al. 2002). Therefore, we speculate that varia-
tion in bottom-up ocean conditions result-
ing from climate change (Brodeur and Ware 
1992; Sakurai et al. 2000) may have a sig-
nifcant effect on salmonid development and 
subsequent reproductive success. 

We examined age at maturation of Bris-
tol Bay salmon in relation to climate shifts 
during 1952 to 1998. Total age at maturation 
of westside and eastside Bristol Bay sockeye 
salmon stocks remained relatively constant 
throughout three climate regimes (Figure 
3, bottom panel). However, the number of 

1990-1998 

1973-1990 

1952-1972 

Eastside stocksWestside stocks 

R  egion  

FIGURE 3. Freshwater and marine age composition and total mean age of eastside and west-
side Bristol Bay sockeye salmon O. nerka stocks during three climate regimes, 1952–1998. 
Values are mean ± 1 SE (with permission Ruggerone and Link 2006). 
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years spent in freshwater versus marine ar-
eas changed markedly between each regime, 
except for westside stocks during the recent 
1989 climate shift. Among eastside sockeye 
salmon stocks, the percentage of freshwa-
ter age 1 (1.x) and ocean age 3 (x.3) salmon 
increased over time and during each regime 
(Ruggerone and Link 2006). Reduced salm-
on residence time in freshwater (in likely re-
sponse to increasing temperature during the 
past 45 years) was associated with increased 
time in the ocean, leading to little change in 
total age at maturation (Peterman et al. 2003; 
Ruggerone and Link 2006). Thus, Bristol Bay 
sockeye salmon have tended to experience a 
relatively fxed age at maturation, which is 
achieved through trade offs of residence in 
freshwater versus marine environments (Rog-
ers 1987). Warming temperatures can have a 
marked effect on residence in lakes and the 
ocean, especially among populations such as 
those on the eastside of Bristol Bay where 
fsh formerly tended to spend two winters in 
freshwater and two winters at sea. Changes in 
the ocean age may affect reproductive poten-
tial and success of salmon through changes in 
fecundity or by affecting the ability of salm-
on to successfully spawn in habitats where 
size affects reproductive success, e.g., large 
rivers, shallow creeks, and areas with size-
dependent predation by bears. 

Climate Change and Late Ocean 
Life Stages 

Marine fsh populations have been shown 
to be responsive to climate variability with 
strong regional and local patterns (Mueter et 
al. 2002; McGinn 2002 and literature there-
in). Since adult salmon at sea are infuenced 
by climate on multiple temporal and spatial 
scales, it is important to link questions and 
data to the same scale. Climate drivers have 
large-scale regional footprints. Data collect-
ed from sediments in sockeye-bearing lakes 
suggest that climate and salmon runs may 

have a long correlated history (Finney et al. 
2000). Several studies have shown that the 
distribution and abundance of anadromous 
salmon returning to freshwater to spawn 
are vulnerable to the infuences of climate 
change on a more local scale (Beamish and 
Bouillon 1993; Clark and Hare 2002; Meu-
ter et al. 2002; Beamish et al. 2004; Pyper et 
al. 2005). Changes in ocean temperature may 
affect the migration timing and behavior of 
locally adapted spawning stocks (Bernatchez 
and Dodson 1987; Hodgson and Quinn 2002; 
Ruggerone 2004). However, inter-decadal 
and even shorter patterns in climate varia-
tion have had associated fsheries impacts 
(McGinn 2002). 

Several recent climate simulation models 
and empirical models predicted a phase shift 
in fsheries productivity from northern to 
southern Pacifc Ocean habitats based on cy-
clical climatic fuctuations (Francis and Sib-
ley 1991; Peterson et al. 1993; Peterman et al. 
1998; Francis et al. 1998; Anderson and Piatt 
1999; Hare and Mantua 2001; Botsford et al. 
2002). Under this concept, salmon in north-
ern British Columbia and Alaska are thought 
to be on an alternate trajectory of abundance 
compared with southern stocks (Hare et al. 
1999; Pyper and Peterman 1999). Further-
more, productivity of salmon populations 
tends to be more correlated among nearby 
compared with distant stocks, implying that 
regional climate affects salmon populations 
in addition to large-scale effects (Pyper et al. 
2005). 

Although large scale and regional ocean-
ographic features are important to salmon 
production, the interactions between species 
originating from distant regions is also im-
portant. For example, multivariate time series 
analyses indicated that Bristol Bay sockeye 
growth during the second year at sea was neg-
atively related to abundance of Eastern Kam-
chatka pink salmon and positively related to 
winter sea-surface temperature in the North 
Pacifc Ocean (Ruggerone and Nielsen 2004). 
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Additionally, McKinnell (1995) reported that 
growth of northern British Columbia sockeye 
salmon during their last year at sea may be 
negatively infuenced by abundance of Bris-
tol Bay sockeye salmon. 

Fisheries harvest data supporting nega-
tive sockeye growth at sea in relationship to 
abundance, however, remain controversial. A 
PDO phase shift thought to contribute to this 
effect was documented in 1998, but recent re-
cruitment to Pacifc salmon stocks in different 
geographic regions has been mixed (Beamish 
et al. 2004). Signifcantly larger runs of 
salmon have been reported in recent years 
in some Pacifc Northwest rivers, but not in 
others (Keefer et al. 2004). Salmon in Alaska 
have also experienced variable productivity 
with declines in some Bristol Bay stocks, but 
not in other geographically proximate rivers 
(Ruggerone and Nielsen 2004; Ruggerone 
and Link 2006). Local variations in natural 
productivity or effects of fsheries are likely 
superimposed on broad-scale, climate-driven 
production variations. Little data are available 
for salmon growth at sea throughout each life 
stage. Our studies concluded that Bristol Bay 
and Chignik River sockeye salmon O. nerka 
growth declined during their third year at sea 
and during their homeward migration after 
the mid-1970s (Ruggerone et al. 2007). Re-
duced growth during their third year at sea 
was especially great during odd-numbered 
years when Asian pink salmon were most 
abundant (see below). 

Local, fne-scale environmental condi-
tions in both near-shore marine and freshwater 
outfow habitats may play an important role 
in the climate-salmon relationship (Mueter et 
al. 2002). Global change effects may impact 
estuarine migration patterns and oxygen con-
sumption requirements for migrating salmon 
(Stevenson et al. 2002; Roessig et al. 2004). 
Additional research is needed on salmon life 
histories at the freshwater-marine interface 
during upstream and downstream migrations 
under different patterns of climate change. 

Climate Change and Population 
Distribution 

The most abundant North American sal-
monid populations in the Pacifc Ocean are 
thought to have colonized freshwater habitats 
from more southern refugia populations since 
the end of the last ice cover, less than 10,000 
years before present (Macdougall 2004). 
Warming climate may increase or accelerate 
the movement of aquatic species including 
spawning salmon populations further north 
(Welch et al. 1998; Rahel 2002; Roessig et al. 
2004; Perry et al. 2005; Wing 2006). All fve 
Pacifc salmon species have been recently re-
ported in previously unoccupied riverine habi-
tats in the Canadian arctic (Babluk et al. 2000; 
Beamish and Noakes 2002). Incidental reports 
of coho, pink and chum salmon O. keta are 
available from rivers draining into the North 
Bering and Chukchi seas in Alaska, north of 
the current limits of each species’ range (Craig 
and Haldorson 1986; Beamish and Noakes 
2002). In 2004 and 2005, unprecedented num-
bers of pink salmon returned to the Norton 
Sound region, apparently in response to warm 
ocean temperatures in recent years (G. San-
done, Alaska Department of Fish and Game, 
personal communication) and the most north-
erly sockeye population in Port Clarence has 
expanded dramatically over the past fve years 
(E. Knudsen, C. Lean, K. Dunmall and G. 
Sandone, personal communications). Natural 
colonization of novel habitats by Pacifc salm-
on has been facilitated in Alaska by glacial re-
treat (Milner et al. 2000). Novel colonizations 
of new glacial streams have resulted in highly 
variable ecosystem structure and research has 
shown that colonization pathways can differ 
signifcantly across ecosystems (Milner and 
Bailey 1989; Burger et al. 2000; Milner et al. 
2000; Pavey 2004; Quinn and Myers 2005). 
There is a clear need to study shifts in life his-
tory characteristics of salmon in relation to cli-
mate change and colonization of new habitats 
(Field and Francis 2002; Pavey 2004). 
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Asian Pink Salmon Affect Sockeye 
Growth and Survival at Sea 

The mechanisms linking Pacifc salm-
on growth and abundance in the ocean and 
climate change are very complex and often 
nonintuitive since most salmonid literature 
has focused on the freshwater phase of these 
fsh. One aspect of the overall productiv-
ity for salmon at sea has clearly increased 
extensively over the last three decades, ar-
tifcial propagation and release of hatchery 
fsh into marine habitats. Salmon hatcheries 
across the North Pacifc Ocean, in the U.S., 
Canada, and throughout Asia, release up to 
fve billion salmon a year (Mahnken et al. 
1998). Natural salmon production in wild 
riverine habitats, such as the Kamchatka Pen-
insula, has also increased substantially over 
the last three decades (Sinyakov 1998). Dif-
ferentiation of hatchery and wild fsh at sea 
is sometimes problematic since not all hatch-
ery fsh are marked at their hatchery of ori-

gin (Heard 1998). Interactions between wild 
and hatchery-produced salmon at sea have 
only recently been studied (Levin et al. 2001; 
Orsi et al. 2004; Wertheimer et al. 2004). 
However, the rapid increase in hatchery and 
wild salmon abundance in the North Pacifc 
Ocean following the 1977 regime shift led to 
food limitations with intra-specifc (Rogers 
and Ruggerone 1993; Bigler et al. 1996) and 
nonlinear inter-specifc effects (Burkett et al. 
2005) on salmon growth. 

In northern latitudes where wild salmon 
have been especially abundant, the 1976/1977 
regime shift appeared to enhance growth 
and survival of salmon during early marine 
stages, leading to density-dependent effects 
during older stages when survival is less in-
fuenced by growth (Ruggerone et al. 2002, 
2007). During 1958–1999, annual growth of 
Bristol Bay sockeye salmon was low during 
odd-numbered years of the second and third 
years at sea (Figure 2), a pattern that was op-
posite from that of Asian pink salmon abun-

FIGURE 4. Seasonal growth at sea of Bristol Bay sockeye salmon during odd- and even-num-
bered years, based on circuli measurements from adult scales (with permission Ruggerone 
et al. 2005). 
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dance (Ruggerone et al. 2003). Competition 
with pink salmon occurred after peak sockeye 
growth in spring (Figure 4). The effect of com-
petition on sockeye salmon growth appeared 
to transcend the 1976/1977 ocean regime shift 
because both salmon species responded simi-
larly to the large scale climate change and in-
creased over time (Ruggerone et al. 2005). No 
competition was detected during the frst year 
at sea when there was little or no overlap with 
Asian pink salmon. First year competition 
may not be expressed in growth if all smaller 
fsh died during their frst year at sea (Farley 
et al. 2007). Interspecifc competition was 
also not evident in the homeward migration 
of sockeye salmon when there was no overlap 
with Asian pink salmon. 

Adult Bristol Bay sockeye length de-
creased in years with large Bristol Bay sock-
eye runs and in years following large Asian 
salmon runs indicative of density-dependent 
growth (Ruggerone et al. 2003). Sockeye 
salmon lengths in Bristol Bay stocks were 
greater in 1977–2000 compared to 1958– 
1976 at a given abundance of adult sockeye 
and pink salmon (Figure 5). However, recent 
evidence indicates the mid-1970s and 1989 
climate shifts affected sockeye salmon size 
at age in addition to inter- and intraspecifc 
competition (Ruggerone et al. 2007). The 
decline in size at age of Bristol Bay sockeye 
salmon after the 1989 climate shift may have 
reduced individual reproductive success of 
ocean age-2 sockeye salmon and contributed 
to the observed decline in productivity of 
stocks associated with a high proportion of 
ocean age-2 sockeye salmon (Ruggerone and 
Link 2006). 

Recent research on species interactions 
in the ocean has provided evidence that 
competition can lead to reduced survival of 
salmon. During 1977–1997, sockeye salmon 
smolts from Bristol Bay, Alaska, experienced 
26–45% lower survival at sea when migrat-
ing during even-numbered years and compet-
ing with Asian pink salmon (Ruggerone et 

al. 2003). Age-1 smolts experienced greater 
mortality compared with age-2 smolts. Adult 
returns from even-year smolt migrations 
were 22% lower, on average, leading to 482 
million fewer adult sockeye salmon produced 
by smolts during 1977–1997 (Ruggerone and 
Nielsen 2004). Prior to the 1976–1977 ocean 
regime shift, scale growth of sockeye salm-
on was reduced during years of great pink 
salmon abundance but a reduction in sockeye 
salmon abundance was not detected, possibly 
because the high seas salmon fshery captured 
many Bristol Bay sockeye salmon. 

In the Pacifc Northwest, an analysis of 53 
million coded-wire-tagged Chinook salmon 
demonstrated that juvenile Chinook salmon 
survival declined 62% when entering Puget 
Sound and lower Strait of Georgia in even-
numbered years along with the large migra-
tion of juvenile pink salmon, 1984–1997 
(Ruggerone and Goetz 2004). No odd-even 
pattern of survival was detected among Chi-
nook salmon released in coastal areas where 
few pink salmon originate. Coastal data and 
age-specifc adult recoveries of Puget Sound 
Chinook salmon indicated that mortality oc-
curred in Puget Sound and the lower Strait of 
Georgia during the frst year at sea. Growth 
of Chinook salmon was signifcantly reduced 
and age at maturation was extended when 
competing with pink salmon. During 1972– 
1982, the odd-even year pattern of survival 
was reversed. The authors provided evidence 
that the mechanism of Chinook salmon mor-
tality switched from primarily predation to 
competition in response to climate change 
and associated declines in piscivores and prey 
availability and an increase in pink salmon 
abundance. 

Summary 

Environmental change in critical marine 
habitats has had a signifcant impact on sal-
monid populations throughout the Pacifc 
Rim. This review of studies exploring ocean 
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FIGURE 5. Regression-corrected plots of adult, age 1.3, female, Bristol Bay, sockeye salmon 
O. nerka lengths in relation to adult abundance of Bristol Bay sockeye salmon (A) and Asian 
pink salmon abundance during the previous year (B). Salmon lengths are partial residuals 
based on the following multivariate equation (adapted with permission Ruggerone et al. 
2003): Length (mm) = 571.7 – 0.0339 (sockeye run) – 0.067 (pink run) + 8.76 (period); r2 = 
0.059, where period is coded as “1” after the 1976/1977 regime shift or “0” prior to 1977. 

condition and physical forces that shape the 
North Pacifc system showed signifcant rela-
tionships with salmon growth and productiv-
ity. However, the effects of climate change on 
other life history traits, such as age at matu-
ration and fecundity, have not been well-
documented and impacts of ocean regime 
change on community ecology are even less 
well known (see Mangel and Levin 2005). 
Anadromous salmonids demonstrate diverse 

behavior in their passage through coastal and 
marine habitats with important physiological 
trade offs required for survival and repro-
duction during these transits. Our research 
has shown that density-dependent growth in 
sockeye salmon varies with life stage and 
season. These patterns in marine growth can 
be associated with climate change and den-
sity-dependent factors that are both natural 
and human-induced. Greater abundance and 
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productivity of Alaskan salmon following 
the 1976/77 ocean regime shift was associ-
ated with greater salmon growth during the 
frst two years at sea. However, density-de-
pendent growth was signifcant at later life 
stages when growth-related mortality was 
less important and maturation and reproduc-
tion became primary functions affected by 
growth. Further research needs to be done 
on the relationship between growth-related 
changes in fecundity and maturity with total 
returns of North Pacifc salmon in relation-
ship to climatic variation. Hatchery and wild 
pink salmon production in the North Pacifc 
Ocean has grown signifcantly following the 
1976/77 regime shift. Our research suggests 
that greater pink salmon abundance has af-
fected growth, survival, and abundance of 
Bristol Bay sockeye salmon over the last 
several decades. Salmon life history models 
developed for this time of dynamic ocean 
and climatic conditions should not ignore 
density-dependent growth at sea when mod-
eling the often elusive mechanisms affecting 
salmon survival. 
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Abstract—Recent research demon-
strated significantly lower growth 
and survival of Bristol Bay sockeye 
salmon (Oncorhynchus nerka) during 
odd-numbered years of their second 
or third years at sea (1975, 1977, 
etc.), a trend that was opposite that 

Seasonal marine growth of Bristol Bay 
sockeye salmon (Oncorhynchus nerka) 
in relation to competition with Asian pink salmon 
(O. gorbuscha) and the 1977 ocean regime shift 

of Asian pink salmon (O. gorbuscha) 
abundance. Here we evaluated sea-
sonal growth trends of Kvichak and 
Egegik river sockeye salmon (Bristol 
Bay stocks) during even- and odd-
numbered years at sea by measur-
ing scale circuli increments within 
each growth zone of each major 
salmon age group between 1955 and 
2000. First year scale growth was 
not significantly different between 
odd- and even-numbered years, but 
peak growth of age-2. smolts was sig-
nificantly higher than age-1. smolts. 
Total second and third year scale 
growth of salmon was significantly 
lower during odd- than during even-
numbered years. However, reduced 
scale growth in odd-numbered years 
began after peak growth in spring 
and continued through summer and 
fall even though most pink salmon 
had left the high seas by late July 
(10−18% growth reduction in odd vs. 
even years). The alternating odd and 
even year growth pattern was consis-
tent before and after the 1977 ocean 
regime shift. During 1977−2000, 
when salmon abundance was rela-
tively great, sockeye salmon growth 
was high during specific seasons com-
pared with that during 1955−1976, 
that is to say, immediately after entry 
to Bristol Bay, after peak growth in 
the first year, during the middle of the 
second growing season, and during 
spring of the third season. Growth 
after the spring peak in the third 
year at sea was relatively low during 
1977−2000. We hypothesize that high 
consumption rates of prey by pink 
salmon during spring through mid-
July of odd-numbered years, coupled 
with declining zooplankton biomass 
during summer and potentially cyclic 
abundances of squid and other prey, 
contributed to reduced prey availabil-
ity and therefore reduced growth of 
Bristol Bay sockeye salmon during 
late spring through fall of odd-num-
bered years. 
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Competition among Pacific salmon 
(Oncorhynchus spp.) for food resources 
in the North Pacific Ocean and Bering 
Sea is a potentially important mech-
anism affecting salmon growth and 
population dynamics. Reduced growth 
at sea may lead to delayed matura-
tion (Rogers, 1987), lower reproductive 
potential (Groot and Margolis, 1991), 
or greater risk of predation (Juanes, 
1994). 

Density-dependent growth in the 
ocean has been observed among sock-
eye (O. nerka), pink (O. gorbuscha), 
and chum salmon (O. keta), which are 
the most abundant species among Pa-
cific salmon (Rogers1; Eggers et al.2). 
Density-dependent growth may occur 
during early marine life (Peterman, 
1984) or during the homeward mi-
gration period when the potential for 
high growth rate (Ishida et al., 1998) 
may be inf luenced by high concen-
trations of salmon (Rogers and Rug-
gerone, 1993). 

Since the early 1970s, salmon 
abundance in the North Pacific Ocean 
has increased, whereas body size for 
many populations of all salmon spe-
cies has declined (Bigler et al., 1996). 
However, greater abundance of adult 
sockeye salmon returning to Bristol 
Bay, Alaska, was associated with in-
creased growth during the first and 
second years at sea, followed by rela-
tively low growth during the third 
year at sea, and greater adult size at 
a given abundance (Ruggerone et al., 

1 Rogers, D. E. 2001. Estimates of 
annual salmon runs from the North 
Pacific, 1951−2001. Report SAFS-UW-
0115, 11 p. School of Aquatic Sciences, 
Univ. Washington, Seattle, WA. 

2 Eggers, D. M, J. Irvine, M. Fukawaki, 
and V. Karpenko. 2003. Catch trends 
and status of North Pacific salmon. Doc. 
no. 723, 34 p. North Pacific Anadromous 
Fisheries Commission (NPAFC), 889 
Pender Street, Vancouver, Canada. 

mailto:GRuggerone@nrccorp.com
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2002). Increased growth of Bristol Bay sockeye salmon 
during the first two years at sea was associated with 
greater adult returns, but high abundance apparently 
led to increased competition and reduced growth during 
the third year. 

The potential for competition for food between Asian 
pink salmon and Bristol Bay sockeye salmon stocks is 
great in the North Pacific Ocean and Bering Sea. Tro-
phic level, diet, and feeding behavior of pink salmon 
overlap significantly with sockeye salmon (Welch and 
Parsons, 1993; Davis et al., 2000; Kaeriyama et al., 
2004). Asian pink salmon are highly abundant, averag-
ing approximately 162 million adults in odd-numbered 
years and 104 million adults in even-numbered years, 
1955 to 2000 (Rogers1). Bristol Bay sockeye salmon and 
Asian pink salmon overlap in the central North Pacific 
Ocean and the Bering Sea. Greatest overlap is with 
pink salmon from the eastern Kamchatka Peninsula 
and Sakhalin Island (French et al., 1976; Takagi et al., 
1981; Myers et al.3), which are especially abundant, as 
shown by average harvests of 79,000 metric tons (t) in 
odd-numbered years and 33,000 t in even-numbered 
years, 1955−99 (Sinyakov, 1998; Anonymous4). 

Evidence for competition between Asian pink and 
Bristol Bay sockeye salmon was provided in a recent in-
vestigation by Ruggerone et al. (2003). During 1955−97, 
annual sockeye salmon scale growth during the second 
and third years at sea was significantly reduced during 
odd- compared to even-numbered years. Adult sockeye 
salmon length was relatively low when sockeye salmon 
overlapped with abundant odd-year pink salmon during 
the year prior to homeward migration. Furthermore, 
smolt-to-adult survival of Bristol Bay sockeye salmon 
was significantly lower when they encountered odd-year 
pink salmon during the second year at sea. However, 
Bristol Bay sockeye salmon encountered relatively few 
pink salmon during their first year at sea and no com-
petition effect was observed during this early marine 
period. 

In our study we examined the seasonal growth of 
Bristol Bay sockeye salmon scales in an effort to deter-
mine the approximate timing and duration of reduced 
growth during odd-numbered years at sea that was 
observed by Ruggerone et al. (2003). Scale circuli in-
crements and annuli are correlated with salmon body 
size (Clutter and Whitesel, 1956; Fukuwaka and Kaeri-
yama, 1997; Fukuwaka, 1998). We compared seasonal 
scale growth before and after 1977 to examine seasonal 
growth trends associated with the twofold increase in 
Bristol Bay sockeye salmon abundance and the 1977 

3 Myers, K. W., K. Y. Aydin, R. V. Walker, S. Fowler, and M. L. 
Dahlberg. 1996. Known ocean ranges of stocks of Pacific 
salmon and steelhead as shown by tagging experiments, 
1956−1995. Report FRI-UW-9614, 159 p. School of Aquatic 
and Fishery Sciences, Univ. Washington, Seattle, WA 

4 Anonymous. 2002. Biostatistical information on salmon 
catches, escapement, outmigrants number, and enhancement 
production in Russia in 2001. Doc. no. 646, 14 p. NPAFC, 
889 Pender Street, Vancouver, Canada. 

ocean regime shift (Rogers, 1984; Beamish and Bouil-
lon, 1993; Rogers1). We also examined the hypothesis 
that seasonal growth during the second growing sea-
son was dependent on previous marine growth (Aydin, 
2000). These hypotheses were tested by using scales 
from Kvichak River and Egegik River sockeye salmon, 
which averaged approximately 16 million fish per year 
or approximately 57% of the annual sockeye salmon run 
to Bristol Bay, 1955−2000. 

Methods 

For our study, we used scales from four age groups of 
Kvichak River sockeye salmon and three age groups of 
Egegik River sockeye salmon collected from the late 
1950s through 2000 (Fig. 1). Adult salmon scales were 
obtained from the Alaska Department of Fish and Game 
(ADFG) archive in Anchorage, Alaska, and from the 
School of Aquatic and Fishery Sciences, University of 
Washington. Scales have been collected annually for 
measuring and quantifying age composition for manage-
ment of the fisheries in Alaska. We selected scales from 
salmon sampled in the Kvichak and Egegik rivers rather 
than in the ocean fisheries to reduce the possibility of 
mixed stocks in the scale collection. Scale collections 
from the Kvichak River began in 1955, whereas collec-
tions from Egegik River began in 1960. Major freshwater 
and ocean age groups from Kvichak (ages 1.2, 1.3, 2.2, 
2.3) and Egegik (ages 1.3, 2.2, 2.3) sockeye salmon were 
measured. Age was designated by European notation, 
i.e. the number of winters spent in freshwater before 
going to sea (1 winter=age-1. or two winters=age-2.) 
followed by the number of winters spent at sea (two 
winters=age-.2 or 3 winters=age-.3.). Nearly all Bristol 
Bay sockeye salmon mature after spending two or three 
winters at sea. 

Scales were selected for measurement in this study 
only when 1) we agreed with the age determination 
previously made by ADFG, 2) the scale shape indi-
cated that the scale was removed from the “preferred 
area” (Koo, 1962), and 3) circuli and annuli were clearly 
defined and not affected by scale regeneration or sig-
nificant resorption along the measurement axis. We 
measured up to 50 scales per year, representing equal 
numbers of male and female salmon from each age 
group within each stock. 

Scale measurements followed procedures described 
by Davis et al. (1990) and Hagen et al.5 After select-
ing a scale for measurement, the scale was scanned 
from a microfiche reader and its image was stored as a 
high resolution digital file. High resolution (3352×4425 
pixels) allowed the entire scale to be viewed and pro-
vided enough pixels to be seen between narrow circuli 

5 Hagen, P. T., D. S. Oxman, and B. A. Agler. 2001. Devel-
oping and deploying a high resolution imaging approach for 
scale analysis. Doc. 567, 11 p. North Pacific Anadromous 
Fish Commision, 889 Pender Street, Vancouver, Canada. 
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Figure 1 
Map of Bristol Bay, Alaska, and the location of the Kvichak and Egegik river systems. 

to ensure accurate measurements of circuli spacing. 
The digital image was loaded in Optimas 6.5 (Media 
Cybernetics, Inc., Silver Spring, MD) image processing 
software to collect measurement data with a customized 
program. The scale image was displayed on a digital 
LCD flat panel tablet. The scale measurement axis was 
determined by a perpendicular line drawn from a line 
intersecting each end of the first saltwater annulus. 
Distance (mm) between circuli was measured within 
each growth zone (i.e., from the scale focus to the outer 
edge of the first freshwater (FW1) annulus, between the 
first and second freshwater (FW2) annuli, within the 
spring plus (FWPL) growth zone, within each annual 
saltwater (SW1, SW2, SW3) growth zone, and from the 
last ocean annulus to the edge of the scale (i.e., the 
saltwater plus [SWPL] growth zone). 

Data analysis 

Mean scale circuli increments (distance between adjacent 
circuli pairs) of each age group and stock were calculated 
for each year when 10 or more scales were available. 
Typically, 40 to 50 scales of each age group and stock 
were measured in a given year. To facilitate evaluation 
of trends between odd- and even-numbered years at sea, 
scale circuli measurements were described in terms of 
the odd- or even-numbered year when the salmon entered 

the ocean. Thus, a salmon smolt entering the Bering Sea 
during an even-numbered year interacted with abundant 
odd-year Asian pink salmon during its second growing 
season (SW2) and less abundant even-year pink salmon 
during its third year, if it remained at sea. The number 
of circuli pairs considered in our analysis differed by 
growth zone, ranging from 22 circuli (SW1) to 20 cir-
culi (SW2) to 15 circuli (SW3) in order to represent the 
majority of salmon. Analyses of seasonal scale growth 
trends were based on the mean of annual mean scale 
circuli increments, percentage change in scale circuli 
increments during odd- versus even-numbered years, and 
percentage change in odd- and even-year growth during 
periods before and after the 1977 ocean regime shift. A 
two-sample t-test was used to test for differences between 
odd- and even-numbered year scale growth at each cir-
culi pair. Correlation was used to determine whether an 
individual’s growth during the second growing season 
was related to previous growth at sea. 

Results 

First year (SW1) growth of ocean age-3 sockeye salmon 

Kvichak and Egegik river sockeye salmon scale growth 
(distance between adjacent circuli) increased rapidly 



  

          
          

        
      

        
         
      

        
       

       
        

         
  

       
       

        
        

        

    

 

  

 

 

 
 

 

 
           

           
              

             
           

          
     

358 Fishery Bulletin 103(2) PC090
131 of 340

0 . 0 3 

0 . 0 4 

0 . 0 5 
V e r t 

Even year smolts Odd year smolts 

Kvichak 2.3 

SW1 SW2 SW3 SWPL 

0 . 0 3 

0 . 0 4 

0 . 0 5 

Kvichak 1.3 

0 . 0 3 

0 . 0 4 

0 . 0 5 

Egegik 2.3 

0 . 0 3 

0 . 0 4 

0 . 0 5 

1 4 7 1 0 1 3 1 6 1 9 2 2 3 6 9 1 2 1 5 1 8 1 4 7 1 0 1 3 1 4 

Egegik 1.3 

S
ca

le
 in

cr
em

en
t (

m
m

) 

Circuli pair 

Figure 2 
Average seasonal scale growth for Kvichak and Egegik ocean age-3 sockeye 
salmon (Oncorhynchus nerka) that entered the ocean as smolts during odd 
(- - - - -) and even ( ) numbered years, 1952−2000. Growth of salmon 
spending one (age 1.3) and two years (age 2.3) in freshwater are shown 
separately. Circuli pair ordering restarts at the beginning of each new 
growing season (SW1, SW2, SW3, SWPL). 95% confidence intervals (CIs) 
are shown at each measurement. 

after the fish entered Bristol Bay during May and early 
June, reaching peak growth near the fifth circuli (Fig. 2). 
Thereafter, growth declined steadily to a minimum at 
the first ocean annulus (circuli 18−22). 

Peak scale growth of age-2. smolts was significantly 
greater compared with that of age-1. smolts for both 
Kvichak (df=79, t=5.757, P<0.001) and Egegik salm-
on (df=73, t=4.667, P<0.001). During the first eight 
circuli, age-2. smolts averaged 6.5% greater growth 

than age-1. smolts. Thereafter (circuli 11−20), growth 
of age-2. smolts declined more rapidly and averaged 
2.3% (Kvichak) to 6.1% (Egegik) less than growth of 
age-1. smolts. 

Within the SW1 growth period, no statistically sig-
nificant difference in circuli growth was detected be-
tween smolts entering the ocean during odd- and even-
numbered years (P>0.05). However, there was a trend 
for greater growth among even-year smolts in some 
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Figure 3 
Percent change in scale growth of ocean age-3 sockeye salmon (O. nerka) 
entering the ocean during even-numbered years compared to odd-numbered 
years. Growth patterns represent ocean developmental periods prior to 1977 
(- - - - -) and after 1976 ( ). Even-year smolts encountered odd-year 
pink salmon (O. gorbuscha) during their second year at sea (SW2), but they 
encountered even-year pink salmon during their third year at sea (SW3). 
Age 1.3 =1 year in freshwater and 3 years in saltwater; age 2.3= 2 years 
in freshwater and 3 years in saltwater. 
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portions of SW1, including the annulus (circuli 18−22) 
and immediately after peak growth (circuli 7 to 13) 
(Figs. 2 and 3). 

SW1 growth of both even- and odd-year smolts tended 
to be greater after the 1977 climate shift than prior 
to this period, except for the last few circuli (Fig. 4). 
The greatest difference in growth between these two 
periods occurred immediately after entry into Bristol 

Bay (circuli 1−3) and during the last part of the SW1 
growth period (circuli 13−19). This bimodal pattern of 
growth between the two periods was somewhat con-
sistent among both stocks and freshwater age groups. 
However, Kvichak age 2.3 salmon experienced especially 
high early marine growth that was 17% greater, on 
average, after 1976. Following peak scale growth in 
spring, Egegik age 1.3 sockeye salmon experienced a 
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Figure 4 
Percent change in scale growth of ocean age-3 sockeye salmon (O. nerka) 
entering the ocean during 1977–97 from those entering the ocean during 
1952–76. Growth patterns represent smolts entering the ocean during 
odd- (- - - - -) and even-numbered years ( ). Even-year smolts encoun-
ter odd-year pink salmon (O. gorbuscha) during their second year at sea 
(SW2), but they encountered even-year pink salmon during the their third 
year at sea (SW3). 
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15% increase in growth after 1976. In contrast, growth 
near the winter annulus (circuli 20−22) was up to 5% 
lower after the 1977 climate shift. 

Second year (SW2) growth of ocean 
age-3 sockeye salmon 

At the beginning of the second growing season (SW2), 
when Bristol Bay sockeye salmon are farthest south 

in the North Pacific Ocean (French et al., 1976), scale 
growth of both stocks and age groups increased rapidly, 
but the rate of increase was 59% less than that of SW1 
and 37% less than SW3 growth (Fig. 2). Peak growth 
occurred near circuli 5 or 6 and it averaged 15% lower 
than that of SW1 growth. 

During their second year at sea, even-year sockeye 
smolts inhabited the North Pacific and Bering Sea when 
Asian pink salmon were abundant in offshore waters 
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Table 1 
Summary of two sample t-tests for evaluating the circuli number at which sockeye scale growth began to differ between odd- 
versus even-numbered years of the second and third seasons at sea. Between-year differences in circuli growth were greater after 
the circuli number shown in this table. No consistent pattern of differences between odd- and even-numbered years was observed 
during the first season at sea. Age “1.2” is a fish that has spent one year in fresh water and two years in salt water. SW2=2 years 
in saltwater. 

Age Ocean period Stock Circuli no. df t-value P (two tailed) 

1.2 SW2 Kvichak C11 43 2.412 0.020 

2.2 SW2 Kvichak C11 44 3.283 0.002 

2.2 SW2 Egegik C11 39 3.434 0.001 

1.3 SW2 Kvichak C12 42 3.068 0.004 
SW3 Kvichak C8 42 3.126 0.003 

1.3 SW2 Egegik C11 38 2.140 0.038 
SW3 Egegik C7 38 2.527 0.016 

2.3 SW2 Kvichak C11 43 2.711 0.010 
SW3 Kvichak C8 43 2.384 0.022 

2.3 SW2 Egegik C11 39 3.061 0.004 
SW3 Egegik C7 39 2.728 0.010 

(i.e., during odd-numbered years). Initial scale growth 
prior to the SW2 peak in spring was the same between 
odd- and even-numbered years, although there was a ten-
dency for greater growth following the SW1 annulus of 
even-year smolts (Fig. 3). Immediately after peak growth 
near circuli 11, scale growth of even-year smolts became 
significantly less than that of odd-year smolts (Table 1). 
The growth differential continued through the end of the 
SW2 growing season and it reached a maximum reduc-
tion of −10% to −18% near circuli 14 to 18 (Fig. 3). This 
pattern was consistent before and after the 1977 climate 
shift and among each stock and age group. The reduced 
growth of even-year smolts during SW2 corresponded 
with high abundance of pink salmon in the central North 
Pacific Ocean during odd-numbered years. 

Scale growth during SW2 of both odd- and even-year 
smolts tended to be greater after the 1977 climate shift 
(Fig. 4), a period when abundance of Bristol Bay sock-
eye salmon and Asian pink salmon was great. This pat-
tern was consistent among both age groups of Kvichak 
and Egegik River sockeye salmon. Greatest growth dif-
ferential between the two periods (up to 10%) occurred 
just after peak growth (circuli 5 to 15), a pattern that 
differed markedly from both SW1 and SW3. In contrast 
to the relatively large increase in growth shown in 
the central portion of SW2 after 1977, growth at the 
beginning of SW2 was similar during both periods and 
growth at the end of SW2 was relatively low after the 
climate shift. 

Third year (SW3) growth of ocean age-3 sockeye salmon 

Scale growth at the beginning of the third year at sea 
increased rapidly, peaked near circuli 5−6, then declined 

steadily through the year (Fig. 2). Peak growth during 
SW3 was intermediate to the relatively high peak 
growth during SW1 and relatively low peak growth 
during SW2. 

During their third year at sea, even-year sockeye 
smolts inhabited the North Pacific and Bering Sea when 
relatively few Asian pink salmon were in offshore wa-
ters (i.e., even-numbered years). Prior to peak growth, 
SW3 growth of even-year smolts was similar or below 
that of odd-year smolts (Fig. 3), a pattern that contin-
ued from the previous season. Immediately following the 
peak, growth of even-year smolts significantly increased 
in relation to odd-year smolts (Table 1), and growth re-
mained relatively high throughout the remaining season 
(Fig. 2). Growth of even-year smolts was approximately 
5% to 15% greater than that of odd-year smolts from 
circuli 8 to the annulus (Fig. 3). Differences in growth 
during even- versus odd-numbered years tended to be 
greater after 1976 when both pink and sockeye salmon 
were relatively abundant. 

Peak SW3 scale growth was up to 10% greater after 
the mid-1970 regime shift during both odd- and even-
numbered years (Fig. 4). However, after the peak grow-
ing season, scale growth was typically lower after 1976. 
The relatively low growth after 1976 was especially 
pronounced among odd-year smolts that inhabited the 
ocean during odd-numbered years when Asian pink 
salmon were abundant in offshore waters. Scale growth 
of odd-year smolts during SW3 was as much as 10% 
lower than that prior to 1977. 

Scale growth during both SW3 and SW2 were signifi-
cantly reduced during odd-numbered years at sea (Table 
1). However, SW3 scale growth during odd- versus even-
years diverged immediately after the peak, whereas 
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Figure 5 
Seasonal scale growth of Kvichak and Egegik ocean age-
2 sockeye salmon (O. nerka) that entered the ocean as 
smolts during odd- (- - - - -) and even- ( ) numbered 
years, 1952−2000. Growth of salmon spending one (age 
1.2) and two years (age 2.2) in freshwater are shown 
separately. Circuli pair ordering restarts at the begin-
ning of each new growing season (SW1, SW2, SWPL). 
95% CIs are shown at each measurement. Age 1.2 =1 
year in freshwater and 2 years in saltwater. 
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Figure 6 
Percent change in scale growth between ocean age-2 
sockeye salmon (O. nerka) entering the ocean during 
even years and those entering during odd-numbered 
years. Growth patterns represent ocean rearing periods 
prior to 1977 (- - - - -) and after 1976 ( ). Even-year 
smolts encountered odd-year pink salmon (O. gorbuscha) 
during the second year at sea (SW2). 

growth during SW2 diverged two or three circuli af-
ter the peak (Fig. 2). Late season growth of even-year 
smolts during SW3 was greater than late season growth 
during SW1 and SW2, whereas growth of odd-year 
smolts during SW3 was intermediate to SW1 and SW2 
growth. These relatively large, older fish experienced a 
longer growing season, especially during even-numbered 
years, when few pink salmon were present. 

Growth during homeward migration (SWPL) of ocean 
age-3 sockeye salmon 

The peak return of sockeye salmon to Bristol Bay occurs 
near 3 July. Scale growth during the homeward migra-
tion peaked at circuli 3 and 4, then declined (Fig. 2). 
Peak growth was less than that of SW1, but greater 
than SW2 and SW3 growth. No growth difference was 
detected between odd- and even-year migrants during 

the period of homeward migration. Spring growth after 
1976 was 5−10% greater than that during the earlier 
time period (Fig. 4). 

First year ocean (SW1) growth of ocean 
age-2 sockeye salmon 

Scale growth patterns of ocean age-2 Kvichak and 
Egegik sockeye salmon were remarkably similar to that 
of ocean age-3 sockeye, especially among those having 
the same freshwater age (Fig. 5). Sockeye salmon that 
had spent two winters in freshwater had significantly 
greater SW1 peak growth compared with those spending 
one winter in freshwater (Kvichak stock: df=85, t=6.772, 
P<0.001). Growth of age-2. smolts during the first eight 
circuli averaged 9% higher compared to age-1. smolts. 
However, as with ocean age-3 salmon, postpeak growth 
of age-2 smolts averaged 3.5% less than that of age-1. 
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smolts. Growth of even- and odd-year smolts during 
the first growing season was not significantly different 
but even-year smolts tended to have somewhat greater Odd year smolts Even year smolts 

growth immediately following peak growth (circuli 7−13) 2 0 

and at the end of the growing season (circuli 19−22) 1 5 

(Fig. 6). 1 0 

SW1 growth was markedly greater after 1976 when 5 

salmon abundance was relatively high compared with 0 

the growth during 1952−1976 (Fig. 7). Greater growth 
during the recent time period was most pronounced 
immediately after entry to Bristol Bay and after peak 
growth (circuli 13−18), but it was relatively low at the 
end of the growing season (circuli 20−22). These pat-
terns were generally consistent between odd- and even-
year smolt years. 

Second year (SW2) growth of ocean age-2 sockeye 
salmon 

SW2 scale growth patterns of ocean age-2 sockeye 
salmon were similar to SW2 patterns of ocean age-3 
sockeye salmon. Scale growth of odd- and even-year 
smolts was similar until scale growth of even-year smolts 
significantly declined approximately three circuli after 
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peak growth (Fig. 5, Table 1). Lower growth of even-year 0 

smolts continued to the end of the growing season. Scale - 5 

growth of even-year migrants during their second year - 1 0 

at sea was approximately 10% to 15% less than that of - 1 5 

Kvichak 2.2 

Kvichak 1.2 

Egegik 2.2 

SW1 SW2 SWPL 

odd-year migrants (Fig. 6). Low growth of even-year 
migrants was associated with odd-numbered years at 
sea—a trend that was observed among SW2 and SW3 
growth periods of ocean age-3 sockeye salmon. 

Scale growth during SW2 was greater after 1976 when 
salmon abundance was relatively high compared with 
the growth before 1977, especially during the middle of 
the growing season (Fig. 7). However, after 1976, growth 
near the end of the growing season (circuli 17−20) tend-
ed to be below average. These patterns were consistent 
among the two stocks and three age groups. 

Late season growth of ocean age-2 sockeye salmon 
during the second year at sea differed from that of 
ocean age-3 sockeye salmon (Figs. 2 and 5). Growth 
after circuli 8 of SW2 was significantly greater among 
ocean age-2 compared with ocean age-3 sockeye salm-
on (df=283, t=12.81, P<0.001), averaging 11% greater 
growth. 

Growth during homeward migration (SWPL) of ocean 
age-2 sockeye salmon 

Scale growth of ocean age-2 sockeye salmon during the 
homeward migration peaked at circuli 4, then declined. 
Prior to peak growth, even-year migrants experienced 
approximately 5% less growth than odd-year migrants, 
a pattern that was similar prior to and after the climate 
shift (Fig. 6). Low initial growth during SWPL appeared 
to be a continuation of relatively low growth during 
SW2. No difference in peak growth between odd- and 
even-years was apparent. Growth tended to be higher 
after the mid-1970s (Fig. 7). 

1 4 7 1 0 1 3 1 6 1 9 2 2 3 6 9 1 2 1 5 1 8 1 4 

Circuli pair 

Figure 7 
Percent change in ocean age-2 sockeye salmon (O. nerka) 
scale growth entering ocean during 1977 to 1998 com-
pared with 1952−1976. Growth patterns represent smolts 
entering ocean during odd- (- - - - -) and even-numbered 
years ( ). Even-year smolts encountered odd-year 
pink salmon (O. gorbuscha) during the second year at 
sea (SW2). 

Relationship between early marine and late SW2 
scale growth 

We examined correlations between early marine scale 
(SW1 growth through the first eight circuli of SW2) and 
late SW2 growth (circuli 11 to annulus), corresponding 
with periods before and after the divergent scale growth 
pattern observed between odd- and even-numbered years. 
Negative correlations between early marine and late SW2 
scale growth were observed among each stock and age 
group, before and after the 1977 regime shift, and among 
fish inhabiting the ocean during odd- or even-numbered 
years (Table 2). Only one of the 28 correlations (Egegik 
age-2.2, early period, odd SW2 year) was statistically 
insignificant. Thus, individual sockeye salmon that expe-
rienced somewhat low growth during early marine life 
tended to have somewhat high growth during later por-
tions of their second year at sea, regardless of whether 
they competed with pink salmon. The strength of the 
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Table 2 
Correlation between early marine scale growth (SW1 through SW2, circuli 1−8) and SW2 scale growth after growth difference 
in odd and even numbered years (SW2, circuli 11 to annulus). Measurements based on individual fish (n). Correlation coefficient 
and statistical significance are shown for each age group and stock during early (pre-1977) and recent (post-1976) periods for 
odd- and even-numbered years at sea. SW2=2 years in saltwater. 

Age Stock Period SW2 year r n F-value P-value 

1.2 Kvichak Early 
Early 
Recent 

Even 
Odd 
Even 

–0.11 
–0.20 
–0.22 

408 
429 
550 

5.18 
18.20 
27.84 

<0.025 
<0.001 
<0.001 

Recent Odd –0.24 596 36.07 <0.001 

2.2 Kvichak Early 
Early 
Recent 
Recent 

Even 
Odd 
Even 
Odd 

–0.14 
–0.14 
–0.31 
–0.17 

592 
523 
549 
568 

12.17 
10.16 
56.23 
16.78 

<0.001 
<0.002 
<0.001 
<0.001 

2.2 Egegik Early 
Early 
Recent 

Even 
Odd 
Even 

–0.14 
–0.06 
–0.14 

428 
441 
551 

8.61 
1.33 

10.21 

<0.004 
0.249 

<0.002 
Recent Odd –0.09 599 4.81 <0.030 

1.3 Kvichak Early 
Early 
Recent 

Even 
Odd 
Even 

–0.15 
–0.15 
–0.35 

270 
333 
517 

6.53 
7.50 

71.18 

<0.020 
<0.010 
<0.001 

Recent Odd –0.20 504 21.89 <0.001 

1.3 Egigik Early 
Early 
Recent 
Recent 

Even 
Odd 
Even 
Odd 

–0.15 
–0.22 
–0.23 
–0.27 

191 
210 
453 
479 

4.32 
10.51 
24.67 
38.60 

<0.040 
<0.002 
<0.001 
<0.001 

2.3 Kvichak Early 
Early 
Recent 

Even 
Odd 
Even 

–0.15 
–0.16 
–0.24 

347 
376 
438 

7.78 
10.12 
25.86 

<0.010 
<0.002 
<0.001 

Recent Odd –0.18 407 13.38 <0.001 

2.3 Egegik Early 
Early 
Recent 

Even 
Odd 
Even 

–0.16 
–0.23 
–0.18 

460 
416 
546 

12.35 
23.94 
17.94 

<0.001 
<0.001 
<0.001 

Recent Odd –0.17 543 16.11 <0.001 

correlations was low, but the consistent pattern among 
stocks, age groups, and time periods indicates that the 
negative correlations were not spurious. 

Discussion 

Previous research documented reduced annual scale 
growth of Nushagak Bay (Bristol Bay) sockeye salmon 
during odd-numbered years of their second and third 
years at sea (Ruggerone et al., 2003). The primary find-
ing of our investigation was that salmon scale growth 
reduction during odd-numbered years did not occur 
throughout the second and third years at sea. During the 
second year at sea, scale growth reduction began three 
to five circuli after peak scale growth. During the third 
year at sea, scale growth reduction began immediately 
after peak growth. This finding was consistent among all 

age groups of both Kvichak and Egegik sockeye salmon 
prior to and after the mid-1970s regime shift that led to 
greater sockeye salmon abundance. Comparison of sea-
sonal scale growth patterns before and after the regime 
shift indicated that the recent period of high sockeye 
salmon abundance was associated with relatively high 
growth 1) immediately after entry to Bristol Bay, 2) after 
peak scale growth during the first growing season, 3) 
during the middle of the second growing season, and 4) 
during the third spring but followed by below average 
growth during the remaining summer and fall. 

Timing of peak scale growth and differences in 
scale growth between odd- and even-numbered years 

The approximate time period of peak scale growth can 
be estimated from previous studies of salmon circuli for-
mation at sea and timing of peak prey production. Bilton 
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and Ludwig (1966) reported that sockeye salmon in the 
Gulf of Alaska tended to form annuli during December 
and January, whereas salmon sampled farther west in 
the relatively cold waters below the Aleutian Islands 
appeared to form annuli during March (Birman, 1960). 
For example, sockeye salmon collected from the east-
ern range of Bristol Bay sockeye salmon in the Gulf of 
Alaska (e.g., 152−160°W) averaged 1.2 circuli beyond 
the winter annulus during January and 3.6 circuli in 
April. We observed peak circuli growth of Kvichak and 
Egegik sockeye salmon to occur near circuli 5 to 6 (all 
ages), indicating that peak scale growth occurred from 
approximately early May to mid-June. This finding is 
consistent with scale growth in the year of homeward 
migration when Bristol Bay sockeye salmon averaged 
approximately 1 to 2 circuli after peak circuli growth 
before reaching Bristol Bay, on average, during the first 
week in July. The estimated date of peak scale growth 
is also consistent with observations of peak biomass 
of zooplankton in the Gulf of Alaska and Bering Sea, 
which typically occurs during May or June (Brodeur et 
al., 1996; Coyle et al., 1996; Mackas et al., 1998; Mackas 
and Tsuda, 1999). However, Ishida et al. (1998) reported 
that salmon growth was greatest between June and July, 
a period apparently later than peak scale growth and 
peak zooplankton biomass. Furthermore, scale growth 
may lag behind body growth (Bilton, 1975). Based on 
these observations, the observed divergence in scale 
growth between odd- and even-numbered years likely 
began after zooplankton biomass declined and during a 
period of high potential body growth of salmon. 

Differences in SW2 scale growth between odd- and 
even-numbered years at sea began three to five circuli 
after peak growth, rather than immediately after the 
peak as shown among fish during their third year at 
sea (SW3). Because younger salmon begin circuli for-
mation earlier in winter than do older salmon (Bilton 
and Ludwig, 1966; Martinson and Helle, 2000), it is 
likely that the differences in time of SW2 scale growth 
was only slightly later than that scale growth during 
SW3. The reason for the somewhat later differences 
between odd and even years of younger sockeye salmon 
might relate to the degree of diet overlap with pink 
salmon. In the central North Pacific Ocean and Ber-
ing Sea, pink salmon in their second growing season 
have greater diet overlap with larger sockeye salmon 
(Davis, 2003), such as sockeye salmon in their third 
season at sea. Thus, competition for prey may be great-
est between pink salmon and the larger, older sockeye 
salmon, leading to earlier growth differences between 
the SW3 than the SW2 growth period. Alternatively, 
this pattern may reflect differences in the distribution 
of age-2 and age-3 sockeye salmon: age-3 salmon maybe 
distributed farther west where overlap with Asian pink 
salmon is greater. 

Interactions with pink salmon and prey 

Spatial and temporal overlap between Asian pink salmon 
and Bristol Bay sockeye salmon are important factors 

that affect the degree of competition. Little or no overlap 
occurs between these stocks during the first growing 
season (SW1) and there are typically small numbers 
of pink salmon originating from Bristol Bay (Rogers1). 
Little sampling has occurred during winter (Myers6), 
but data collected during fall and spring indicate that 
some overlap between Asian pink salmon and Bristol 
Bay sockeye begins in the central North Pacific Ocean 
during winter (French et al., 1976; Takagi et al., 1981; 
Myers et al.3). The degree of overlap likely increases 
into spring when both species reach their southernmost 
distribution, which is somewhat farther south for pink 
salmon. As the temperature begins to increase, both 
species migrate northwest—pink salmon leading the 
migration. Both species enter the Bering Sea but many 
Bristol Bay salmon and some Asian pink salmon remain 
in the North Pacific Ocean. In June, some Asian pink 
salmon leave the high seas for coastal areas, whereas 
others remain offshore through July (Myers et al.3; Azu-
maya and Ishida, 2000). During odd-numbered years, 
pink salmon are more broadly distributed on the high 
seas and catch per effort in the Bering Sea remains high 
through at least mid-July (up to 400 fish per 30 tans 
(1.5 km) of gill net) compared with that during even-
numbered years (Azumaya and Ishida, 2000). Catch 
per effort of pink salmon during July is somewhat lower 
in the central North Pacific Ocean. Most pink salmon 
in the Bering Sea likely originate from the eastern 
Kamchatka Peninsula, which supports a major Asian 
population that is dominated by odd-year pink salmon. 
Thus, the period of overlap between Asian pink salmon 
and Bristol Bay sockeye salmon is from approximately 
winter through July and greatest overlap likely occurs 
during late spring through at least mid-July. 

The relatively slow growth of sockeye salmon scales 
during odd-numbered years at sea began in the period 
of overlap with pink salmon and continued for months 
after pink salmon left the high seas. This finding in-
dicates that prey availability was reduced for months 
after most pink salmon left the high seas. Sugimoto and 
Tadokoro (1997) examined zooplankton biomass dur-
ing June and July, 1950−81 and concluded that Asian 
pink salmon caused the observed alternating pattern of 
zooplankton biomass in the central North Pacific Ocean 
and the eastern Bering Sea. Shiomoto et al. (1997) ex-
amined macrozooplankton biomass in the central North 
Pacific Ocean during 1985−94 and also concluded that 
Asian pink salmon, especially those from the eastern 
Kamchatka Peninsula, reduced the biomass of macro-
zooplankton. Shiomoto et al. (1997) noted that lower 
zooplankton biomass was still apparent in the central 
North Pacific Ocean after many pink salmon had mi-
grated into the Bering Sea. These findings support the 
hypothesis that predation by pink salmon altered zoo-
plankton biomass from spring through at least July. 

6 Myers, K. 1996. Survey on overwintering salmonids in 
the North Pacific Ocean: Kaiyo Maru, 5 January−29 Janu-
ary 1996. Report FRI-UW-9607, 54 p. Univ. Washington, 
Seattle, WA. 
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Timing of peak zooplankton biomass occurs later in 
the year in northern regions, but zooplankton biomass 
typically declines during summer and fall (Batten et al., 
2003). Declining zooplankton biomass in epipelagic wa-
ters is related, in part, to the ontogenetic migration to 
deep waters of some major zooplankton species, such as 
Neocalanus spp. (Mackas and Tsuda, 1999). Declining 
zooplankton biomass during summer likely enhanced 
the effect of competition exerted by pink salmon during 
odd-numbered years. July through at least September 
is a period of high potential salmon growth (Ishida et 
al., 1998); therefore sockeye salmon may be especially 
influenced by prey reduction during this period. During 
early spring, when scale growth of sockeye salmon was 
great and did not differ between odd- and even-num-
bered years, prey availability was apparently sufficient 
to minimize the effects of competition. Walker et al. 
(1998) reported that density-dependent growth of Asian 
pink salmon occurred after late June—a finding that is 
consistent with our study. 

The transition from foraging on zooplankton to for-
aging on squid for both pink and sockeye salmon may 
also contribute to the alternating-year pattern of sock-
eye salmon growth. Aydin (2000) suggested that pink 
and sockeye salmon may begin to feed intensively on 
micronekton squid after reaching sufficient size dur-
ing their second growing season. Pink salmon report-
edly begin feeding on squid during spring, whereas 
sockeye salmon may not begin to feed on squid until 
summer because sockeye salmon are smaller. During 
odd-numbered years, pink salmon may have reduced 
the availability of squid to sockeye salmon and influ-
enced the observed differences in scale growth after 
spring. In support of this hypothesis, sampling of sock-
eye and pink salmon during a recent 10-year period in 
the Bering Sea (June and July) indicated a 58% reduc-
tion among sockeye salmon and 32% reduction among 
pink salmon in the weight of squid consumed during 
odd- compared to even-numbered years (Davis, 2003). 
Few annual estimates of squid abundance are available, 
but Sobolevsky (1996) estimated that epipelagic squid 
biomass in the western Bering Sea was approximately 
five times greater in an even-year (1990) than in an 
odd-year (1989). Population dynamics and life history 
of squid are not well known (Nesis, 1997; Brodeur et 
al., 1999), but their apparent one- or two-year life his-
tory, in conjunction with predation by pink salmon, may 
lead to an alternating-year pattern of squid abundance 
that re-enforces the alternating-year pattern of sockeye 
salmon growth. 

Ruggerone et al. (2003) reported that Bristol Bay 
sockeye salmon that inhabited the ocean in odd-num-
bered years of their second year at sea experienced 
lower smolt-to-adult survival compared with sockeye 
salmon that were present during even-numbered years. 
Lower survival was believed to be related to competi-
tion with Asian pink salmon. Our findings suggest that 
this mortality was likely related to reduced growth 
during late spring through fall, rather than during 
the first winter. We hypothesize that reduced sockeye 

salmon growth during the second year at sea led to 
lower energy reserves and to greater mortality during 
the second winter, but predation on smaller salmon may 
also be an important factor (Nagasawa, 1998). Bioener-
getic modeling of salmon by Aydin (2000) indicated the 
greatest difference between the need for prey and prey 
availability is during winter. Nagasawa (2000) reported 
exceptionally low prey availability and corresponding 
low lipid content for salmon in the North Pacific Ocean 
during winter. Ishida et al. (1998) examined salmon 
on the high seas and determined that condition factor 
of all salmon species was lowest during late winter. 
Beamish and Mahnken (2001) provided evidence that 
relatively low growth of salmon during summer and 
fall can lead to significant growth-related mortality 
during the first winter at sea. Growth-related mortal-
ity appears to occur among Bristol Bay sockeye salmon 
in response to competition with pink salmon, but this 
competition-related mortality primarily occurs during 
the second winter at sea. 

Bristol Bay sockeye salmon are broadly distributed 
across the North Pacific Ocean and Bering Sea. They 
occur in several oceanographic regions in which domi-
nant prey may vary (e.g., the Bering Sea [euphausiids, 
squid, fish], subarctic current [squid], ridge domain 
[small zooplankton], the Alaska stream [small zoo-
plankton, squid, fish], and the coastal domain [fish, 
euphausiids]) (Pearcy et al., 1988; Aydin, 2000). The 
alternating-year pattern of scale growth was persistent 
among adult Kvichak and Egegik sockeye salmon of all 
age groups returning to Bristol Bay even though many 
of these fish likely inhabited different ocean habitats. 
Thus, the observed scale growth pattern is either highly 
persistent in most of these ocean habitats or it is es-
pecially important in certain key regions inhabited by 
Bristol Bay sockeye salmon. 

Salmon growth in relation to the regime shift 
of the mid-1970s 

Several studies indicate that a significant change in the 
species assemblage of the North Pacific Ocean began 
near 1977 and concurrent with a dramatic shift in 
physical oceanic regimes (Francis et al., 1998; Anderson 
and Piatt, 1999). Pacific salmon abundance, including 
Bristol Bay sockeye salmon, more than doubled after 
this period (Rogers1). Zooplankton and squid biomass 
have appeared to increase substantially, especially in 
coastal regions, since the mid-1970s (Brodeur and Ware, 
1992; Brodeur et al., 1996). Furthermore, Mackas et al. 
(1998) reported that the period of maximum zooplank-
ton biomass shifted one or two months earlier after 
the mid-1970s. In comparison, seasonal scale growth 
of Kvichak and Egegik sockeye salmon during the first 
and second years at sea tended to be high after the 
regime shift. This pattern was also observed in annual 
scale measurements of sockeye salmon (Ruggerone et 
al., 2002). Spring scale growth of sockeye salmon after 
the regime shift was relatively high immediately after 
entry of sockeye salmon into Bristol Bay and during 
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their third year at sea, but spring growth was relatively 
low during the second year. Growth during the second 
year was relatively high during summer, a pattern that 
was different from SW1 and SW3 growth. Seasonal 
scale growth patterns of sockeye salmon indicate that 
the response of salmon to the 1977 ocean regime shift 
varied with age and season but that the greater growth 
during early marine life was associated with greater 
adult returns. The shift in seasonal growth patterns 
of sockeye salmon likely ref lected their opportunis-
tic forging behavior and the changes in prey species 
abundances caused by climate change (Kaeriyama et 
al, 2004). 

Greater growth of sockeye salmon when they initially 
entered the Bering Sea after the 1977 ocean regime 
shift may reflect differences in seaward migration pat-
terns. Prior to the 1977 regime shift, juvenile sockeye 
salmon were observed in a narrow band that extended 
from the shore along the Alaska Peninsula to as far as 
50 km offshore (Straty, 1981; Hartt and Dell, 1986). 
However, recent survey results indicate that juvenile 
sockeye salmon are broadly distributed in the eastern 
Bering Sea from the Alaska Peninsula to north of 58°N 
and that the highest catch rates occur beyond 50 km 
offshore (Farley et al.7). Zooplankton are more abundant 
in offshore, deeper waters of Bristol Bay than within 
near shore waters (Straty, 1981; Napp et al., 2002), 
indicating that the recent northerly seaward migration 
patterns of juvenile sockeye salmon may place them in 
areas of higher prey densities and lead to higher early 
marine growth rates. 

Sockeye salmon scale growth during the third year 
of growth (SW3) was relatively low after 1977, indicat-
ing that density-dependent growth was most apparent 
during this late life stage when mortality is likely rela-
tively low (Ruggerone et al., 2002). Our study indicated 
the reduced SW3 growth after the 1977 regime shift 
occurred after peak spring growth, indicating that in-
terspecific competition was most apparent during sum-
mer and fall. During the spring homeward migration 
(SWPL) period, scale growth was above average after 
1977. Age-specific size of adult sockeye salmon return-
ing to Bristol Bay was density dependent, but size at a 
given density was greater after 1977 (Rogers and Rug-
gerone, 1993; Ruggerone et al., 2003). 

7 Farley, E. V., Jr., R. E. Haight, C. M. Guthrie, and J. E. 
Pohl. 2000. Eastern Bering Sea (Bristol Bay) coastal 
research on juvenile salmon, August 2000. Doc. 499, 18 p. 
North Pacific Anadromous Fish Commission, 889 Pender 
Street, Vancouver, Canada. 
Farley, E.V., Jr., C.M. Guthrie, S. Katakura, and M. 
Koval. 2001. Eastern Bering Sea (Bristol Bay) coastal 
research on juvenile salmon, August 2001. Doc. 560, 19 p. 
NPAFC, 889 Pender Street, Vancouver, Canada. 
Farley, E.V., Jr., B.W. Wing, A. Middleton, J. Pohl, L. Hulbert, 
M. Trudel, J. Moss, T. Hamilton, E. Parks, C. Lagoudakis, and 
D. McCallum. 2002. Eastern Bering Sea (BASIS) Coastal 
Research (August−2002) on Juvenile Salmon. Doc. 678, 27 
p. NPAFC, 889 Pender Street, Vancouver, Canada. 

Salmon survival and scale growth 

Biologists have suggested that rapid growth early in 
life can lead to greater growth in subsequent periods 
because larger animals have a greater variety of prey 
and prey size available to them (Pearcy et al., 1999). 
Aydin (2000) hypothesized that rapidly growing salmon 
in their first year at sea would more quickly reach a 
threshold size for feeding on abundant, energy-rich 
micronekton squid, leading to even greater growth in 
their second year. However, comparison of early marine 
scale growth (SW1 through SW2, circuli 8) with late 
season SW2 growth of individual Kvichak and Egegik 
sockeye salmon indicated a negative rather than positive 
relationship. Individual salmon having relatively great 
early marine scale growth tended to experience reduced 
scale growth during the later portion of their second year 
when sockeye salmon reach the size needed to readily 
consume larger prey such as squid. This finding reflects 
the growth of sockeye salmon survivors and not those 
that died at sea. Thus, we interpret this counterintui-
tive finding as an indication that slow growing sockeye 
salmon during late SW2 survived primarily when their 
early marine growth was relatively high. Salmon that 
experienced both low early marine growth and low SW2 
growth apparently did not survive and were not repre-
sented in the scale collection. These observations do not 
necessarily reject the hypothesis that high early marine 
growth leads to high subsequent growth. In fact, other 
analyses of sockeye scales indicate spring growth is 
positively correlated with fall growth within a given 
year (G. Ruggerone, unpubl. data). 

Effect of freshwater age on seasonal scale growth 

Scale growth during the first year at sea was differ-
ent among salmon spending one versus two winters in 
freshwater. Early SW1 scale growth of sockeye salmon 
spending two winters in freshwater (age-2.) was sig-
nificantly greater than that of salmon spending only 
one winter in freshwater. This trend might reflect dif-
ferences in migration timing or size (or both) of age-2 
versus age-1 smolts. Age-2 smolts are approximately 
17 mm longer than age-1 smolts and most age-2 smolts 
enter marine waters before age-1 smolts (Crawford and 
West8). After peak growth in spring, scale growth of age-
1. smolts exceeded that of age-2. smolts. The different 
early marine growth patterns of age-1. and age-2. smolts 
did not appear to significantly affect the size of the fish 
at the end of the growing season. For example, during 
1958−72, age-2.1 sockeye salmon sampled immediately 
south of the Aleutian Islands were 25 mm longer than 
age-1.1 sockeye salmon (French et al., 1976). The size 
difference between age-2. and age-1. smolts declined to 
8 mm during the second growing season. 

8 Crawford, D. L., and F. W. West. 2001. Bristol Bay sock-
eye salmon smolt studies for 2000. Reg. Info. Rept. 2A01-
12, 164 p. Alaska Dept. Fish Game, 333 Raspberry Road, 
Anchorage, AK. 
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Difference in growth by ocean age 

Barber and Walker (1988) reported that peak SW2 scale 
growth for Bristol Bay sockeye salmon (Ugashik stock) 
was less than peak growth during SW1 and SW3. They 
suggested that this trend reflected lower prey availability 
for sockeye salmon in the North Pacific Ocean than in the 
Bering Sea (Mackas and Tsuda, 1999). But Bristol Bay 
sockeye salmon also develop in the Bering Sea during 
their second growing season (French et al., 1976; Myers 
et al.3). Kvichak and Egegik sockeye salmon scales, 
1955−2000, exhibited relatively low growth throughout 
SW2 year compared to SW1 and SW3 years. We suggest 
that low SW2 growth may also be related to the inabil-
ity of sockeye salmon to efficiently capture large prey 
(Aydin, 2000) and to a lower bioenergetic efficiency when 
consuming smaller prey. Salmon in their third year at 
sea may experience greater prey availability and capture 
efficiency because they are larger. 

Late season growth of ocean age-2 sockeye salmon 
during SW2 was significantly greater than that of ocean 
age-3 sockeye salmon. This finding indicates that the 
greater size-at-age of ocean age-2 sockeye salmon com-
pared to ocean age-3 sockeye salmon at the end of the 
second growing season (French et al., 1976) may be 
largely related to increased growth during the later 
portion of the second growing season at sea. 

Conclusions 

Seasonal scale growth patterns of Kvichak and Egegik 
sockeye salmon exhibited significant differences in SW2 
and SW3 scale growth during odd- versus even-num-
bered years. Differences in scale growth did not begin 
until after peak scale growth and difference began 
somewhat later for younger SW2 sockeye salmon. The 
persistence of this pattern over the past 45 years may 
be caused by pink salmon, especially those from eastern 
Kamchatka that are highly abundant during odd-num-
bered years. During odd-numbered years, pink salmon 
reduced prey abundance prior to migrating to coastal 
areas in June and July (Shiomoto et al., 1997; Sugimoto 
and Tadokoro, 1997). This prey reduction, coupled with 
declining abundance and ontogenetic vertical migra-
tions of some zooplankton (Mackas and Tsuda, 1999), 
appears to have influenced (reduced) growth of sockeye 
salmon from early summer through fall of odd-numbered 
years. We hypothesize that the alternating odd- and 
even-year growth pattern of sockeye salmon may be re-
enforced by the one- or two-year life cycle of prey, such 
as squid, whose abundance may be out-of-phase with 
the two-year cycle of pink salmon. These data, coupled 
with previous findings of reduced smolt-to-adult sur-
vival of sockeye salmon that interacted with odd-year 
pink salmon during the second year at sea (Ruggerone 
et al., 2003), indicate that reduced growth of salmon 
during the second year at sea can lead to measurable 
salmon mortality. Sockeye mortality associated with 
pink salmon likely occurs during winter when demand 

for prey by salmon exceeds the low availability of prey 
(Aydin, 2000), but it may also occur in response to size-
selective predation. Our study indicates that salmon 
growth and survival are influenced by complex food web 
interactions, which are likely to significantly shift under 
various scenarios of climate change that affect tempera-
ture, CO2, and phytoplankton community structure of 
the Bering Sea (Hare et al.9). 
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Abstract 

Relatively little is known about fish species interactions in offshore areas of the world’s oceans because 
adequate experimental controls are typically unavailable in such vast areas. However, pink salmon 
(Oncorhynchus gorbuscha) are numerous and have an alternating-year pattern of abundance that provides a 
natural experimental control to test for interspecific competition in the North Pacific Ocean and Bering Sea. 
Since a number of studies have recently examined pink salmon interactions with other salmon, we reviewed 
them in an effort to describe patterns of interaction over broad regions of the ocean. Research consistently 
indicated that pink salmon significantly altered prey abundance of other salmon species (e.g., zooplankton, 
squid), leading to altered diet, reduced total prey consumption and growth, delayed maturation, and 
reduced survival, depending on species and locale. Reduced survival was observed in chum salmon 
(O. keta) and Chinook salmon (O. tshawytscha) originating from Puget Sound and in Bristol Bay sockeye 
salmon (O. nerka). Growth of pink salmon was not measurably affected by other salmon species, but their 
growth was sometimes inversely related to their own abundance. In all marine studies, pink salmon affected 
other species through exploitation of prey resources rather than interference. Interspecific competition was 
observed in nearshore and offshore waters of the North Pacific Ocean and Bering Sea, and one study 
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372 

PC090
145 of 340

documented competition between species originating from different continents. Climate change had vari-
able effects on competition. In the North Pacific Ocean, competition was observed before and after the 
ocean regime shift in 1977 that significantly altered abundances of many marine species, whereas a study in 
the Pacific Northwest reported a shift from predation- to competition-based mortality in response to the 
1982/1983 El Nino. Key traits of pink salmon that influenced competition with other salmonids included 
great abundance, high consumption rates and rapid growth, degree of diet overlap or consumption of lower 
trophic level prey, and early migration timing into the ocean. The consistent pattern of findings from 
multiple regions of the ocean provides evidence that interspecific competition can significantly influence 
salmon population dynamics and that pink salmon may be the dominant competitor among salmon in 
marine waters. 

Introduction 

Pink salmon (Oncorhynchus gorbuscha) are unique 
among Pacific salmon in many ways, but a key 
characteristic is their invariable two-year life cycle 
that leads to genetically distinct stocks that can 
differ significantly in abundance during odd- ver-
sus even-numbered years. Large alternating-year 
abundances of pink salmon are most apparent at 
the northern and southern range of the species, 
including the Pacific Northwest and the Russian 
Far East. Pink salmon grow rapidly and they are 
the most abundant species of Pacific salmon 
(Heard, 1991), therefore they have potential to 
significantly affect other salmon species in the 
ocean. 

The alternating-year pattern of pink salmon 
abundance provides a unique natural experimen-
tal control to test for interactions between pink 
salmon and other species of salmon in the ocean. 
The natural experimental control provided by the 
alternating-year abundance of pink salmon is 
important because environmental variables in the 
ocean are often correlated and salmon species 
often respond similarly to environmental condi-
tions. For example, all species of salmon in 
northern regions increased significantly after the 
1977 ocean regime shift (Rogers, 1984; Beamish 
and Bouillon, 1993; Mantua et al., 1997). Such 
correlations confound attempts to evaluate the 
nature and importance of species interactions, 
such as competition, as a mechanism that regu-
lates population abundance in offshore marine 
communities. Competition has been widely de-
scribed in terrestrial, freshwater, and some marine 
communities (Schoener, 1983; Bertness et al., 
2001) and some scientists have assumed that 
interspecific competition may influence abun-

dances of offshore marine fish populations 
(Cushing, 1975; National Research Council, 
1999), whereas others have downplayed its 
importance in regulating these populations (Sin-
clair, 1988). Quantification of species interactions 
is important given the growing desire to manage 
marine fisheries using the concept of ecosystem 
management (National Research Council, 1999). 
This is especially important for Pacific salmon 
because up to five billion juvenile salmon are 
released from hatcheries each year (Mahnken 
et al., 1998), often in regions where natural sal-
mon populations are depressed, and concern has 
been raised about the capacity of the ocean to 
support these salmon (Pearcy et al., 1999). 

A number of recent investigations have utilized 
the natural experimental control provided by pink 
salmon to examine interactions between pink and 
other species of salmon. We reviewed these studies 
in an effort to document patterns of species inter-
actions and to evaluate whether interspecific 
competition is an important mechanism influenc-
ing salmon population dynamics in marine waters. 
Since competition often involves a shortage of 
prey resources, we were particularly interested in 
competitive interactions before and after periods 
of climate change. 

Findings 

Pink salmon abundance and distribution 

Pink salmon are the most abundant species of 
Pacific salmon, representing approximately 58% 
of all anadromous Pacific salmon (Rogers, 2001). 
Abundance of adult pink salmon in the North 
Pacific Ocean averaged approximately 156 million 
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Figure 1. Time series of adult Pacific salmon abundance in Asia and North America, 1951–2001 (Rogers 1987, 2001). 

fish per year during 1951–1976, increasing to 
323 million fish per year during 1977–2001 (Fig-
ure 1). Asian pink salmon represented approxi-
mately 56% of the total adult return of pink 
salmon. In Asia, large runs of pink salmon origi-
nated from the Kamchatka Peninsula and 
Sakhalin Islands, whereas in North America most 
pink salmon originated from Kodiak Island, 
Alaska, south to the Fraser River in British 
Columbia (Heard, 1991). 

Large pink salmon populations dominated by 
odd-year adults are located primarily at the 
northern and southern range of pink salmon, such 
as the eastern Kamchatka Peninsula and the Strait 
of Georgia/Puget Sound. Catch of eastern Kam-
chatka pink salmon is approximately 380% 
greater during odd- compared with even-num-
bered years, i.e., average 5 million fish in 
even-years versus 24 million fish in odd-years 
(Sinyakov, 1998). More than 99% of runs in Puget 
Sound and southern British Columbia (Fraser 
River) occur during odd-numbered years. Western 
Kamchatka historically produced primarily odd-
year pink salmon runs, but the dominant run 
abruptly switched to even years after 1983 
(Bugaev, 2002). The southeastern Bering Sea 

produces relatively small runs that are dominant 
during even-numbered years. Regions in the 
central portion of the pink salmon range in North 
America (southeastern and central Alaska and 
northern British Columbia) tend to produce large 
pink runs in both odd- and even-numbered years. 

Juvenile pink salmon enter coastal marine 
waters in early spring after minimal feeding in 
freshwater, then disperse counter-clockwise along 
the coast and into the North Pacific Ocean or 
Bering Sea (Heard, 1991). Ocean migration pat-
terns and distribution of regional pink salmon 
assemblages have been described from extensive 
high seas tagging and sampling (Takagi, 1981; 
Myers et al., 1996). In general, pink salmon 
disperse broadly across marine waters and may 
travel up to approximately 7400 km during their 
14–16 month stay. For example, pink salmon 
originating from eastern Kamchatka have the 
eastern-most distribution of Asian stocks, 
extending eastward to approximately 155�W 
(south of Alaskan Peninsula) and south to 
approximately 44�N. Pink salmon from 
Washington and British Columbia migrate north 
into the Gulf of Alaska (up to �58�N) and west-
ward to approximately 148�W. Thus, pink salmon 
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disperse broadly into the ocean, but they have little 
overlap with distant populations. Pink salmon, 
like other salmon species, typically occupy the 
upper 30 m of the water column (Heard, 1991). 

Sockeye and pink salmon interactions 

Diet overlap and prey availability 
Pink and sockeye (O. nerka) salmon are opportu-
nistic foragers that have similar diets in offshore 
marine waters (Davis et al., 2000; Kaeriyama 
et al., 2000, 2004). Their diet includes prey from 
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several trophic levels, including zooplankton and 
micronekton such as squid and small fishes. Stable 
isotope analyses demonstrated that the trophic 
position of pink and sockeye is similar (Welch and 
Parsons, 1993; Kaeriyama et al., 2004), as 
expected from diet data. However, during the 
second season at sea, pink salmon may begin 
foraging on larger prey, such as squid, at an earlier 
date in spring compared with sockeye salmon 
(Aydin, 2000). 

Field research in the central North Pacific 
Ocean recently demonstrated that zooplankton 

(a) Sockeye scale growth 2nd year at sea
 mean = 737 ± 57 µm 

9498 

78 82 86 90 94 98 

Even-numbered year 

Odd-numbered year(b) Sockeye scale growth 3rd year at sea
 mean = 549 ± 48 µm 

58 62 66 70 74 78 82 86 90 94 98 

(c) Pink salmon abundance
 mean = 124 ± 58 million fish 

58 62 66 70 74 78 82 86 90 94 98 

Year at sea 
Figure 2. Bristol Bay (Egegik stock) sockeye salmon growth during the second (a) and the third growing seasons at sea (b) and the 
corresponding abundance of maturing Asian pink salmon (c), 1958–1999. Open bars are even years at sea, and closed bars are odd 
years at sea. Values are normalized, i.e., standard deviations above and below the long-term mean. Revised from Ruggerone et al. 
(2003) using a different stock of Bristol Bay salmon. 



 

375 

PC090
148 of 340

biomass was significantly reduced during June 
and July of odd-numbered years (Sugimoto and 
Tadokoro, 1997; Shiomoto et al., 1997). These 
researchers concluded that Asian pink salmon, 
which are abundant during odd-numbered years, 
had reduced zooplankton abundance over this 
large region. Sano (1963) reported that prey 
consumption of both pink and sockeye salmon 
in the western Pacific Ocean during May 
through August, 1955–1962, significantly 
declined during odd-numbered years, corre-
sponding to years when Asian pink salmon were 
most abundant. The reduction in total prey 
weight (primarily squid and euphausiids by both 
species) consumed by sockeye salmon during 
odd-numbered years (61% reduction) was 
greater than that of pink salmon (52% reduc-
tion). During 1991–2000, stomach contents of 
pink and sockeye salmon collected in the central 
Bering Sea declined 24 and 36%, respectively, 
during odd-numbered years (high pink salmon 
abundance) (Davis, 2003; Ruggerone et al., 
2003). However, two key prey of both species 
(squid and fish) declined more in sockeye salmon 
(27% reduction) than in pink salmon (7% 
reduction), suggesting pink salmon were more 
efficient at exploiting key prey. 

North Pacific SST during winter (˚C) 

Figure 3. Multi-variate analysis showing the partial effects 
(Larsen and McCleary, 1972) of pink salmon abundance (A) 
and winter sea surface temperature (SST; B) on second-year 
scale growth of Bristol Bay sockeye salmon, 1966–2000. Sock-
eye scale growth (l) ¼ 0.457–0.0012 (pink salmon catch) + 
0.0745 (temperature); R2 ¼ 0.41, overall P < 0.001, P (pink 
salmon catch) < 0.001, P (SST) < 0.002; P (autocorrelation of 
residuals at lags 1–10) > 0.05. Ruggerone, unpublished data. 

Bristol Bay, Alaska 
Ruggerone et al. (2003) provided evidence that 
Asian pink salmon, primarily those from the 
eastern Kamchatka Peninsula, reduced the growth 
and survival of Bristol Bay, Alaska, sockeye sal-
mon. Annual sockeye salmon scale patterns, 
1955–2000, exhibited an alternating-year pattern 
of growth during the second and third years at sea 
that was opposite that of Asian pink salmon 
abundance, which was 56% greater in odd-num-
bered years (Figure 2). Sockeye growth during the 
first growing season at sea was not reduced 
because overlap with Asian pink salmon did not 
begin until the second season at sea and relatively 
few pink salmon originate in Bristol Bay. 
Ruggerone and Nielsen conducted a multi-variate 
regression analysis and found that scale growth of 
Bristol Bay sockeye during the second year at sea, 
1966–2000, was negatively associated with harvests 
of eastern Kamchatka pink salmon (P < 0.001), 
but positively associated with winter sea surface 
temperature in the North Pacific Ocean (P < 
0.002; Figure 3). This finding suggests pink salmon 
abundance influenced year-to-year variation in 
sockeye salmon growth whereas sea-surface tem-
perature influenced the long-term trend in early 
marine growth shown in Figure 2. 

Age-specific length of adult sockeye salmon 
returning to Bristol Bay, 1958–2000, was inversely 
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Figure 4. Effect of maximum Asian pink salmon abundance on 
the observed range in Bristol Bay sockeye lengths during 1958– 
2000. Maximum effect of Asian pink salmon abundance based 
on sockeye length change when pink salmon abundance in-
crease from zero to 300 million pink salmon. Estimates based 
on empirical models of sockeye length (age and sex) presented 
by Ruggerone et al. (2003). Values at top of each bar are the 
estimated reduction in sockeye length (mm) associated with 
maximum pink salmon run. 
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related to Asian pink salmon abundance during the 
year prior to homeward migration (Ruggerone 
et al., 2003). This pattern was consistent among all 
four major age groups and both sexes of sockeye 
salmon. Pink salmon tended to have the greatest 
effect on growth of younger age groups (e.g., ages 
1.2 and 2.2) and female salmon. Using the empir-
ical relationships between sockeye length and pink 
salmon abundance described by Ruggerone et al. 
(2003), we calculated the maximum potential effect 
of Asian pink salmon on sockeye length (i.e., 
sockeye length during maximum versus zero pink 
abundance) using the approach described by 
Bugaev et al. (2001). A change from zero to max-
imum Asian pink salmon abundance may account 
for up to approximately 38–73% of the observed 
range in mean Bristol Bay sockeye length, 
depending on age and sex (Figure 4). Although 
these analyses demonstrated pink salmon could 
exert a significant effect on size of Bristol Bay 
sockeye salmon, the multi-variate analyses indi-
cated that intraspecific competition during the 
homeward migration had a greater effect on sock-
eye salmon size. 

Ruggerone et al. (2005) examined seasonal scale 
growth patterns of Bristol Bay sockeye salmon in 
relation to pink salmon abundance during 1955– 
2000. They demonstrated that the reduction in 
salmon growth observed during the second and 
third years at sea (Figure 2) began immediately 
after peak prey availability in spring and continued 
to the end of the growing season, well after pink 
salmon had left the high seas. The researchers 
noted that prey population dynamics that influ-
enced the observed alternating-year pattern in 
sockeye growth are poorly understood. They 
hypothesized that high consumption rates of pink 
salmon during spring through mid-July of odd-
numbered years, coupled with declining zoo-
plankton biomass during summer (Mackas and 
Tsuda, 1999; Batten et al., 2003) and potentially 
cyclic abundances of squid (Sobolevsky, 1996; 
Nesis, 1997), contributed to reduced prey avail-
ability and to reduced growth of Bristol Bay 
sockeye salmon during spring through fall of odd-
numbered years. 

A key finding of recent pink/sockeye interac-
tion research was that reduced growth of Bristol 
Bay sockeye salmon during odd-numbered years 
was associated with a significant reduction in 
smolt-to-adult survival during 1977–1997 (Rugg-

erone et al., 2003). This analysis was based on 
annual estimates of salmon smolts that migrated 
to sea during odd- versus even-numbered years 
and subsequent age-specific returns of adult sal-
mon. On average, smolt survival declined 35% 
(from 18.6 ± 3.1 (SE) to 12.1 ± 2.5% survival) 
when they entered Bristol Bay in even-numbered 
years and competed with Asian pink salmon dur-
ing their second year at sea (odd-numbered year). 
Younger age-1.2 sockeye salmon experienced the 
greatest reduction in survival (59%), age-1.3 and 
age-2.2 experienced intermediate reduction in 
survival (30%), and the older age-2.3 salmon 
experienced the least reduction in survival (19%) 
when interacting with Asian pink salmon during 
their second season at sea. Some of the reduction 
in ocean age-2 sockeye salmon may be explained 
by delayed maturation associated with reduced 
growth, but analyses demonstrated that overall 
mortality was greater when sockeye interacted 
with abundant pink salmon during their second 
season at sea. It was hypothesized that reduced 
growth during spring through fall of the second 
growing season at sea led to greater mortality 
during winter when demand for prey can exceed 
prey availability (Nagasawa, 2000; Beamish and 
Mahnken, 2001; Ruggerone et al., 2005). 
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Figure 5. Comparison of adult Bristol Bay sockeye salmon 
stocks returning from smolts entering the ocean during odd-
versus even-numbered years (means ± 1 SE), 1977–1997 (up-
dated from Ruggerone et al., 2003). Sockeye salmon entering 
ocean during even-numbered years began their interaction with 
relatively abundant odd-year pink salmon during first winter at 
sea. Adult returns of Kvichak salmon is strongly influenced by 
the five-year spawning cycle, therefore the mean reduction from 
other stocks (22%) was applied to Kvichak returns. 
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The findings of the smolt-to-adult survival 
analysis were further supported by an analysis of 
age-specific adult sockeye salmon returns to Bristol 
Bay. This analysis included stocks that did not 
have annual smolt enumeration programs. Adult 
returns were compared based on whether they en-
tered the Bering Sea as smolts during odd- versus 
even-numbered years. Adult returns of four major 
sockeye salmon stocks declined 22% (from 
6.76 ± 0.59 to 5.29 ± 0.62 million fish per stock), 
on average, during 1977–1997, when they com-
peted with abundant odd-year pink salmon during 
their second season at sea (Ruggerone et al., 2003). 
This effect represented a cumulative loss of 59 
million adult sockeye salmon, excluding the 
Kvichak River stock whose returns are strongly 
influenced by a five-year spawning cycle. In light of 
previous findings that most salmon mortality at sea 
occurs during early marine life (Pearcy, 1992), it is 
noteworthy that the analyses of Bristol Bay adult 
sockeye return data and smolt-to-adult survival 
data indicate significant mortality also occurred 
during the second year at sea. 

The Kvichak sockeye salmon stock is a major 
component of the Bristol Bay salmon population 
and survival of Kvichak smolts was significantly 
reduced when they interacted with odd-year pink 
salmon (Ruggerone et al., 2003). Therefore, we 
applied the average reduction in adult returns to 
Bristol Bay (22%) to the average adult return of 
Kvichak salmon (average 13.25 million salmon per 
year) in order to calculate the cumulative total loss 
of Bristol Bay sockeye salmon. This analysis 
indicated approximately 32.8 million fewer adult 
Kvichak sockeye salmon returned to Bristol Bay 
when interacting with odd-year pink salmon dur-
ing their second season at sea, 1977–1997. The 
total reduction in Bristol Bay sockeye salmon 
abundance associated with odd-year Asian pink 
salmon was approximately 91.8 million fish during 
1977–1997 (Figure 5). Thus, Asian pink salmon 
abundance, including the 380% increase in eastern 
Kamchatka pink salmon abundance between 
even- and odd-numbered years, was associated 
with a 35% reduction in sockeye smolt-to-adult 
survival and a 22% reduction in adult returns. 

Prior to the ocean regime shift in 1977, no effect 
of competition on Bristol Bay sockeye abundance 
was detected from an analyses of adult returns 
even though growth reduction was observed 
(Ruggerone et al., 2003). Harris (1989) noted that 

many Bristol Bay salmon were harvested on the 
high seas during this early period and were not 
counted in Bristol Bay catch statistics. Thus, it is 
possible that catches of salmon on the high seas by 
international fisheries confounded the analysis 
prior to 1977. 

Kamchatka, Russia 
Asian pink salmon have been shown to have a 
significant adverse effect on the growth of Russian 
sockeye salmon (Krogius 1964, 1967; Bugaev 
et al., 2001). Bugaev et al. (2001) examined age 
and sex-specific mature body weights of Ozernaya 
River sockeye salmon (eastern Kamchatka Penin-
sula), 1970–1994, and found that weight of sock-
eye salmon was inversely related to abundances of 
local eastern and western Kamchatka pink and 
sockeye salmon. They estimated that an increase in 
Kamchatka pink salmon from zero fish to average 
abundance (�75 million fish) would cause a 20% 
reduction in sockeye body weight, whereas an in-
crease from zero fish to the peak observed pink 
salmon run (�170 million fish) could reduce body 
weight of some sockeye age groups up to 50%. 
Although the relationships were weak, Bugaev 
et al. (2001) suggested that on a per capita basis 
sockeye salmon had a greater effect on sockeye 
weight than pink salmon, but that pink salmon 
ultimately had a greater effect on sockeye salmon 
because pink salmon were much more abundant. 

Krogius (1967) examined annual scale pat-
terns of sockeye salmon collected from the 
Ozernaya River, 1945–1957, and reported scale 
growth at sea was inversely related to pink sal-
mon abundance. He hypothesized that competi-
tion for food was greatest during mid-summer 
and thereafter when prey availability was less. 
This hypothesis was recently substantiated by 
analyses of seasonal scale growth patterns of 
Bristol Bay sockeye salmon in which growth 
reduction began immediately after peak scale 
growth in spring (Ruggerone et al., 2005). 
However, the alternating-year growth pattern of 
Ozernaya sockeye salmon was not consistent for 
all age groups of salmon, leading Krogius to 
suggest sockeye migration patterns varied among 
the groups. Although somewhat speculative, he 
further suggested that increased high seas fishing 
effort on pink salmon during the study period 
led to greater growth of sockeye salmon as a 
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result of less competition. Similar findings of 
interactions with pink salmon were found for 
Lake Dalnee (eastern Kamchatka Peninsula) 
sockeye salmon (Krogius, 1964). 

Bugaev and Dubynin (2000) examined a 
variety of factors potentially affecting the abun-
dance of adult Ozernaya River sockeye salmon, 
1976–1998, and hypothesized that Kamchatka 
pink salmon negatively influenced sockeye 
abundance. More recently, Bugaev (2002) com-
mented on the potential relationship between an 
88% increase in Asian sockeye salmon abun-
dance and the sudden collapse in 1985 of odd-
year pink salmon runs in western Kamchatka 
(97% reduction from approximately 60 million 
pink salmon during 1975–1983). The pink sal-
mon collapse appeared to be influenced by the 
exceptionally large spawning escapement and 
overcrowded spawning grounds in 1983 (�110 
million spawners). Since 1983, even-year pink 
salmon runs to western Kamchatka increased 
substantially to approximately 61 million salmon 
per year and odd-year runs declined to less than 
two million fish per year. In eastern Kamchatka 
during this same period, odd-year runs of pink 
salmon increased from approximately 40 to 72 
million salmon whereas even-year runs increased 
only slightly from 11 to 15 million salmon. An-
nual Kamchatka pink salmon abundance in-
creased approximately 5% from 1976–1983 to 
1984–1998. Bugaev hypothesized that the recent 
de-synchronization of the western and eastern 
Kamchatka pink salmon runs led to greater 
growth and survival of Kamchatka sockeye sal-
mon because Kamchatka pink salmon are pres-
ently spread between both odd- and even-year 
lines rather than concentrated in the odd-year 
line. 

In contrast to the hypothesis suggested by 
Bugaev, there is evidence that the significant shift 
in Kamchatka pink salmon abundance may have 
influenced the recent decline of Bristol Bay sockeye 
salmon that began with the 1991 brood year. 
Abundance of eastside Bristol Bay salmon (Kvi-
chak, Naknek, Egegik, Ugashik stocks) declined 
48% during brood years 1991–1998 compared 
with those in 1973–1990 (Ruggerone, unpublished 
analysis). Coincidentally, the 1991 brood year 
produced age-1 smolts that entered Bristol Bay in 
1993 and competed with Asian pink salmon in 
1994, the year that marked the beginning of rela-

tively large runs of both odd- and even-year pink 
salmon. Instead of competing primarily with odd-
year pink runs, eastside Bristol Bay sockeye 
salmon have been competing with continuously 
large Kamchatka pink salmon runs since the early 
1990s. In contrast with eastside Bristol Bay sal-
mon, westside Bristol Bay sockeye salmon 
(Nushagak District, Togiak stocks), whose ocean 
distribution is further east and overlaps less with 
Asian pink salmon (Rogers, 1987; Myers, 1997), 
increased slightly in abundance (17% increase). 
Further research is necessary to determine the 
validity of these hypotheses. 

British Columbia 
In contrast to the aforementioned studies, 
Peterman (1982) reported that smolt-to-adult sur-
vival of Babine Lake (British Columbia) sockeye 
salmon was positively correlated with the abun-
dance of pink salmon fry entering the ocean with 
juvenile sockeye salmon, 1961–1978. He hypothe-
sized that juvenile pink salmon, which were similar 
in size to sockeye smolts in marine waters, may 
have swamped predators. However, sockeye sal-
mon survival was also inversely related to adult 
pink salmon abundance, suggesting adult pink 
salmon might be a potential predator or possibly a 
competitor species. No data were collected from 
the marine waters to test these competing 
hypotheses. 

Chum and pink salmon interactions 

Diet overlap and prey availability 
Pink and chum salmon (O. keta) have similar life 
histories during early marine life and both species 
can be highly abundant. Pink salmon enter marine 
waters after minimal feeding or rearing in fresh 
and estuarine waters, whereas chum salmon feed 
briefly on freshwater and estuarine prey before 
entering nearshore marine areas (Healey, 1980; 
Heard, 1991). Chum salmon tend to enter near-
shore marine areas after pink salmon, but both 
species rear in nearshore waters for weeks to 
months before moving offshore. In the Pacific 
Northwest, large and small mixed-species schools 
of chum and pink salmon have been observed 
(Heard, 1991). Juvenile pink and chum salmon are 
opportunistic foragers and their diet can be similar 
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in coastal waters (Kaczynski et al., 1973; Beacham 
and Starr, 1982; Duffy, 2003). 

Diet of chum salmon can be altered by pink 
salmon in offshore marine waters. Sano (1963) 
reported that total prey weight consumed by chum 
salmon in the Western North Pacific Ocean during 
May through August, 1955–1962, was approxi-
mately 27% lower during odd-numbered years 
when pink salmon were abundant. Ivankov and 
Andreyev (1971) reported that feeding rates of 
immature chum salmon near the Kuril Islands 
were lower in years of high juvenile pink salmon 
abundance. Tadokoro et al. (1996) examined the 
diet of pink and chum salmon from the Bering Sea 
and central North Pacific Ocean during June and 
July and reported that dominant prey of chum 
salmon changed from gelatinous zooplankton 
(pteropods, appendicularians, jellyfishes, etc) in 
1991 when numerous pink salmon were present to 
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crustaceans (euphausiids, copepods, amphipods, 
etc.) and some micronekton (squid and fish) in 
1992 when few pink salmon were present. Local 
biomass of crustaceans in 1991 was inversely 
related to catch per effort of pink salmon, further 
indicating pink salmon reduced prey availability. 
In 1992, crustacean biomass was inversely related 
to chum salmon abundance, indicating intraspe-
cific competition was also important. Other 
researchers have documented a shift in the diet of 
chum toward less nutritional prey in years of high 
pink salmon abundance (Salo, 1991). On the high 
seas, chum salmon appear to minimize competi-
tion with pink and sockeye salmon by consuming 
gelatinous zooplankton that are seldom consumed 
by other salmon (Welch and Parsons, 1993; 
Azuma, 1995). 

Odd year 

Even year 
mean run ± SD = 839,000 ± 429,000 (a) 

82 84 86 88 90 92 94 96 98 

Year 

y = -0.37x + 1038 r2 = 0.47, P < 0.001(b) 

1000 1500 2000 

Pink run, year - 2 (1000s) 

Figure 6. Time series of normalized Puget Sound chum runs during even- (few pink salmon) versus odd-numbered years, 1968–1998 
(a), and the relationship between standardized Puget Sound chum and pink salmon runs (b). Chum and pink salmon runs standardized 
to the level in 1979 (time series mid-point) because both runs increased over time. Pink and chum runs lagged back in time to parent 
spawning year, i.e., four years for chum salmon (Gallagher, 1979) and two years for pink salmon. Run size data provided by J. Packer, 
Washington Department Fish and Wildlife, Olympia, WA. 
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Pacific Northwest 
Phillips and Barraclough (1978) reported that 
chum salmon fry in the Strait of Georgia near the 
Fraser River estuary were larger in 1967 and 1969 
(when pink salmon fry abundance was low) com-
pared with those in 1966 and 1968 (when pink 
salmon fry were abundant), indicating consump-
tion of prey by chum fry was reduced by pink 
salmon. Pratt (1974) reported that adult chum 
salmon in Puget Sound, 1954–1970, were smaller 
when they returned with the abundant odd-year 
pink salmon. Thus, during odd-numbered years in 
the Pacific Northwest, growth of juvenile chum 
salmon was greater (few juvenile pink salmon 
present), whereas size of adult chum salmon was 
less (numerous adult pink salmon present). 

In Puget Sound and the Fraser River, large 
odd-year runs of adult pink salmon produce large 
numbers of pink salmon fry that enter marine 
waters in even-numbered years. Adult abundance, 
productivity (return per spawner), and survival of 
chum salmon is reportedly lower when juvenile 
chum salmon enter Puget Sound and Strait of 
Georgia in even-numbered years with numerous 
juvenile pink salmon (Gallagher, 1979; Beacham 
and Starr, 1982; Salo, 1991; Fresh, 1997). For 
example, during 1968–1998, adult chum salmon 
returns to Puget Sound exhibited an alternating-
year pattern and their abundance was inversely 
correlated with pink salmon abundance (Fig-
ure 6). Beacham and Starr (1982) reported that 
fry-to-adult survival of Fraser River chum salmon 
declined 44% (from 1.53 to 0.85% survival) when 
they entered marine waters in even-numbered 
years with numerous juvenile pink salmon, 1961– 
1979. Beacham and Starr (1982) also reported that 
survival of chum salmon was greater when the 
median downstream migration timing of chum fry 
was earlier relative to pink salmon. Early migra-
tion timing appeared to reduce competition with 
pink salmon, thereby enhancing survival. 

The odd/even year cycle of chum salmon 
abundance in the Pacific Northwest is maintained, 
in part, by a regular alteration in the age-at-
maturity that appears to be an evolutionary 
response to competition with pink salmon 
(Gallagher, 1979; Smoker, 1984). In Puget Sound, 
odd-year broods of chum salmon, which produce 
fry that compete with numerous pink salmon fry, 
mature at a 50:50 ratio of age-3 and age-4 adult 
salmon (Salo, 1991). In contrast, even-year 

broods, whose fry experience little competition, 
produce approximately 35% age-3 and 65% age-4 
chum salmon. Chum salmon returning to the 
Fraser River also exhibit this pattern of matura-
tion. This unique pattern of maturation by chum 
salmon, along with a reduction in survival of odd-
year broods, led to a greater number of adult chum 
salmon returning during even-numbered years. 
Progeny of these adults experienced less competi-
tion with pink salmon and greater survival. 

Smoker (1984) used a simulation modeling 
approach to examine whether the alternating age 
of maturation of Puget Sound chum salmon was 
related to environmental versus genetic factors. He 
concluded that age-at-maturation was highly her-
itable and that genetic factors led to the alternating 
pattern of maturity in response to competition 
with odd-year pink salmon. This finding suggests 
competition may have been a significant factor for 
many generations, leading to a genetically influ-
enced pattern of maturation that reduced compe-
tition. A key assumption in this analysis was that 
differences in age and size of chum salmon origi-
nating from odd- versus even- brood years led to 
little interbreeding between the two brood lines. It 
is noteworthy that the alternating-year pattern of 
chum salmon abundance was consistent before 
and after the 1982/1983 El Nino event that 
appeared to mark a shift in the interaction between 
pink salmon and Puget Sound Chinook salmon 
(see below). This consistency might reflect the 
influence of genetics on altering age-at-maturation 
as suggested by Smoker. ‘‘Alternatively, greater 
survival of even-year brood chum salmon in re-
sponse to pink salmon and greater intraspecific 
competition among chum salmon at older life 
stages might have led to delayed maturation and 
the observed alternating-year pattern of chum run 
size.’’ 

No pink salmon are produced along the Ore-
gon and Washington coasts, yet chum salmon 
stocks exhibit an alternating-year pattern of run 
size and age at maturity (Salo, 1991). For example, 
our updated analysis indicated chum salmon 
abundance in the Columbia River was 50% 
greater during even- compared with odd-num-
bered years, 1960–2000 (df ¼ 1, 39; F ¼ 4.88, 
P ¼ 0.033; data source: ODFW/WDFW, 2002). 
The cyclic pattern of chum abundance was con-
sistent throughout the 40-year period and did not 
change in response to climate patterns. The pat-
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tern of chum salmon abundance, which is consis-
tent with Puget Sound and Fraser River chum 
salmon populations, might be explained by either 
a lingering genetic effect (Smoker, 1984) estab-
lished when pink salmon were possibly abundant 
in this area or by competition with pink salmon in 
the ocean after chum salmon migrate north. Fur-
ther research is needed to isolate the cause of this 
pattern of abundance in chum salmon along the 
Oregon and Washington coasts. 

Kamchatka, Russia 
Sinyakov and Ostroumov (1998) evaluated the 
return per spawner of northeast Kamchatka pink 
salmon, 1957–1993, as a means to predict adult 
returns of chum salmon to this region. They sug-
gested that interspecific competition between pink 
and chum salmon was much less important than 
intraspecific competition and that environmental 
factors during spawning, downstream migration, 
and marine periods similarly affected pink and 
chum salmon. The researchers did not evaluate 
alternating-year age-at-maturation. 

North Pacific Ocean 
The shift in the diet of chum salmon in the 
North Pacific Ocean in response to pink salmon 
(see previous discussion) may affect growth of 
chum salmon. Walker and Myers (1998) exam-
ined scale growth of chum salmon collected 
south of the Aleutian Islands and concluded that 
chum growth during their third year at sea was 
inversely related to both Asian pink and chum 
salmon abundances. The inverse correlation 
between chum scale growth and Asian pink 
salmon abundance was observed before and after 
the 1977 regime shift. Competition with Asian 
pink salmon was not apparent during the first 
two years at sea. 

Azumaya and Ishida (2000) examined the 
density and distribution of chum salmon in rela-
tion to pink salmon density in the North Pacific 
and Bering Sea using monthly gill net operations, 
1972–1998. They reported that the distribution 
patterns of chum salmon in offshore waters shifted 
between even- and odd-numbered years and was 
opposite that of pink salmon density. Chum sal-
mon were concentrated to the west in even-num-
bered years and were relatively abundant in the 
Bering Sea (i.e., years of low Asian pink salmon 
abundance in this region). During odd-numbered 

years, when pink salmon were abundant in the 
Bering Sea, density of chum salmon declined in the 
Bering Sea and increased in the eastern North 
Pacific Ocean. In contrast to findings of other 
studies, Azumaya and Ishida (2000) reported that 
age-specific growth of chum and pink salmon 
(change in mean length from year to year) was not 
related to the density of the other species, but 
growth was dependent on abundance of conspe-
cifics. The authors suggested that growth of chum 
salmon was indirectly influenced by pink salmon 
because pink salmon altered the distribution of 
chum salmon, leading to high densities of chum 
salmon in specific ocean regions and density-
dependent growth. 

Laboratory study 
Beacham (1993) conducted a laboratory study in 
order to evaluate competition between pink and 
chum salmon fry in a controlled environment. In 
contrast to the aforementioned studies, he found 
that mean weight and survival of chum salmon did 
not decline in response to increasing density of 
pink salmon. Instead, weight of pink and chum fry 
declined in response to increasing density of chum 
salmon. The results of this experiment may have 
been influenced by relatively large size of chum 
salmon (50% larger than pink salmon) and the low 
daily growth of pink salmon in the aquaria under 
monoculture and multiple species conditions. This 
experiment highlighted the influence of body size 
on species interactions. 

Chinook and pink salmon interactions 

Diet overlap 
Juvenile and immature Chinook salmon 
(O. tshawytscha) are opportunistic in their prey 
selection, but they tend to feed on higher trophic 
level prey at earlier life stages compared with pink 
salmon, based on diet (Brodeur, 1990) and stable 
isotope analyses (Welch and Parsons, 1993; 
Kaeriyama et al., 2004). Some diet overlap exists 
between juvenile pink and Chinook salmon that 
recently enter marine waters, but it is much less 
than that between pink and chum salmon (Healey, 
1980, 1991; Duffy, 2003). In the Pacific Northwest, 
the size of juvenile pink and subyearling Chinook 
salmon do not differ significantly at the time chi-
nook enter marine waters since pink fry have been 
growing in marine areas for weeks to months. 
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Figure 7. Release to recovery survival of coded-wire-tagged subyearling chinook salmon released into 10 Puget Sound watersheds 
during odd (j) and even (() numbered years. Survival analysis split into periods before (lower graph) and after the 1982/1983 El Nino 
(upper graph), which led to significant changes in the marine environment (Pearcy, 1992). Values are mean + 1 standard error. Figure 
reproduced from Ruggerone and Goetz (2004) by permission. 

Pacific Northwest 
In the Pacific Northwest, where adult pink salmon 
are highly abundant in odd-numbered years, the 
release of 53.5 million coded-wire-tag (CWT) 
Chinook salmon was used to examine potential 
competition between subyearling pink and 
Chinook salmon (Ruggerone and Goetz, 2004). 
Coded-wire-tagged subyearling Chinook salmon 
released into streams and entering Puget Sound 
during even-numbered years experienced 62% 
lower survival than those entering the sea during 
odd-numbered years, 1984–1997 (Figure 7). This 
pattern was consistent for 10 Puget Sound stocks 
(range: 36–86% survival reduction depending on 
stock) and three lower mainland British Columbia 
stocks near the Fraser River (45–61% survival 
reduction). Analysis of age-specific recovery rates 
of Chinook salmon indicated that lower survival 
from even-year releases was established during the 
first year at sea. Furthermore, Chinook salmon 
entering Puget Sound and the eastern Strait of 
Georgia with numerous juvenile pink salmon in 
even-numbered years experienced significantly 
reduced growth during the first year at sea (aver-

age 17 mm reduction among survivors) and de-
layed maturation (average 12% increase in age-4 
and older salmon). In contrast, few pink salmon 
originate from streams along coastal Washington 
and lower Vancouver Island and survival of tagged 
Chinook salmon released into these streams 
(9 stocks) did not vary between even- and odd-
numbered years (P > 0.05). The lack of an alter-
nating-year pattern in coastal stocks and the 
observation that growth and survival of Chinook 
salmon were reduced during the first year at sea 
indicates survival and growth were primarily 
influenced in Puget Sound and the lower Strait of 
Georgia. 

The survival pattern of Puget Sound Chinook 
salmon in relation to pink salmon appeared to be 
influenced by climate-induced changes in the 
marine environment. During 1972–1983 and 
immediately prior to the exceptional 1982/1983 El 
Nino (Pearcy, 1992), the odd/even year survival 
pattern of Puget Sound Chinook salmon tended to 
be opposite that during 1984–1997 (Ruggerone 
and Goetz, 2004; Figure 7). Prior to the 1982/1983 
El Nino, sea surface temperatures along the coast 
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were relatively cool, upwelling was more frequent, 
prey availability was greater, and Puget Sound 
Chinook salmon experienced relatively high sur-
vival when they entered Puget Sound with 
numerous juvenile pink salmon. The researchers 
provided evidence that salmon predators and prey 
in the Puget Sound region were much more 
abundant during 1972–1983. They hypothesized 
that prior to the 1982/1983 El Nino, growth of 
juvenile Chinook salmon was relatively high and 
pink salmon provided a buffer to abundant pre-
dators rather than competition for prey. 

The investigation of pink and Chinook salmon 
interactions in the Puget Sound region provided 
evidence that climate can alter predator-prey 
interactions and competition between species 
(Ruggerone and Goetz, 2004). From 1972–1983 to 
1984–1997, Chinook survival in Puget Sound de-
clined 50%, juvenile herring (Chinook prey) and 
piscivorous seabird abundance declined substan-
tially (PSWQAT, 2002), but pink salmon abun-
dance nearly doubled. A factor contributing to 
competition and the inverse relationship between 
pink and Chinook salmon was believed to be the 
observed earlier peak zooplankton production 
during the recent period (Bornhold, 1999) that 
favored early-arriving juvenile pink salmon over 
Chinook salmon. Ruggerone and Goetz (2004) 
suggested that the primary mortality source for 
Chinook salmon switched from predators to 
competitors in response to climate change and 
associated changes of marine species in the Puget 
Sound region. 

Kamchatka, Russia 
Grachev (1967) analyzed annual and seasonal 
scale patterns of stream-type Chinook salmon 
returning to the Kamchatka River, Russia, 1935– 
1955. The translated manuscript indicated that 
scale growth was inversely related to pink salmon 
abundance during the first and second growing 
seasons at sea, but not during subsequent years. 
Growth of juvenile Chinook salmon in their first 
ocean year was less during even-numbered years, 
corresponding with abundant juvenile pink salmon 
produced by the dominant odd-year broods 
(Sinyakov 1998). During the second year at sea, 
chinook growth was reportedly greater during 
odd-numbered years, a trend that was opposite 
that observed in Bristol Bay sockeye salmon 
(Ruggerone et al., 2003) and opposite that of 

Chinook salmon captured in the central Bering 
Sea during the 1990s (K. Myers, unpublished data, 
University of Washington, personal communica-
tion). Although there were some inconsistencies in 
the translated manuscript, the findings suggest 
Kamchatka Chinook salmon may be distributed 
westward of most Asian pink salmon during their 
second growing season. 

Coho and pink salmon interactions 

Coho salmon (O. kisutch) feed at a higher trophic 
level (e.g., fishes and squid) than pink salmon 
during the first season at sea, but diet overlap 
increases during the second season as pink salmon 
switch to larger prey such as fish and squid 
(Brodeur, 1990; Ogura et al., 1991). Stable isotope 
ratios suggested some overlap in the trophic level 
of pink and coho salmon (Welch and Parsons, 
1993; Kaeriyama et al., 2004). Consistent with the 
observation of diet overlap during the second 
growing season, Ogura et al. (1991) reported that 
final year growth rates of coho salmon were lower 
in years of high pink salmon abundance (odd-
numbered years) in the western North Pacific 
Ocean. We are aware of no other studies that 
examined interactions between pink and coho 
salmon in the marine environment. 

Intraspecific competition 

Pink salmon are highly abundant and their rapid 
migration and dispersal as fry from streams 
through the estuary and into nearshore marine 
waters may be a mechanism to minimize intra-
specific competition during early life. In offshore 
waters of the Bering Sea and central North Pacific 
Ocean, reduced consumption of prey and alter-
ation of diet has been documented during odd-
numbered years when pink salmon abundance is 
great (Tadokoro et al., 1996; Davis, 2003). Walker 
and Myers (1998) examined scale growth of pink 
salmon collected south of the Aleutian Islands and 
found second year scale growth was density-
dependent prior to the 1977 climate shift when 
zooplankton and pink salmon abundance was less 
(Brodeur and Ware, 1992; Mantua et al., 1997). 
After 1977, when salmon abundance and prey 
production was relatively great, Walker and Myers 
found that both first and second year growth were 
positively correlated with pink salmon abundance. 
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This analysis included both even- and odd-year 
lines of pink salmon, which may have confounded 
density-dependent relationships. After excluding 
the genetically distinct and smaller even-year pink 
salmon (see below), Azumaya and Ishida (2000) 
demonstrated that size of odd-year pink salmon in 
the Bering Sea was inversely related to their 
abundance during 1973–1997. We examined aver-
age weight of odd-year adult pink salmon in Puget 
Sound, 1959–1999, and found that their weight 
was inversely related to total abundance of pink 
salmon returning to the Fraser River and Puget 
Sound (n ¼ 21, P ¼ 0.013, R2 ¼ 0.28). 

The relationship between pink salmon growth 
and density may be confounded by the unique 
genetic characteristic of odd- versus even-year 
pink salmon, which are genetically distinct 
(Heard, 1991). For example, Azumaya and Ish-
ida (2000) documented that length of pink sal-
mon in the Bering Sea during July was 
significantly greater during odd-numbered years 
when pink salmon were highly abundant com-
pared with length in even-numbered years (few 
smaller-sized pink salmon were captured in even 
years). These authors attributed greater size of 
odd-year pink salmon to genetic factors. Heard 
(1991) reviewed adult size of pink salmon from 
North America and concluded that the odd-year 
line of pink salmon tended to be larger than the 
even-year line. This pattern was consistent in 
areas where odd-year pink salmon were domi-
nant (e.g., Puget Sound) and in areas where both 
odd- and even-year pink salmon were relatively 
abundant (e.g., central and northern British 
Columbia). In contrast, in some areas of Russia, 
pink salmon size was inversely related to abun-
dance (Heard, 1991). 

Birman (1976) argued that the two-year life 
cycle of abundance shown by pink salmon and 
other salmon species in Russia was related to a 
variety of factors other than interspecific compe-
tition. Birman (1976) suggested that abundances of 
zooplankton and salmon in the North Pacific 
Ocean was related, in part, to two-year cycles in 
ocean currents and wind, which in turn were 
influenced by a two year solar cycle. He also sug-
gested that a two-year cycle in river flows influ-
enced pink and chum salmon in the Amur River, 
Russia, and interactions between seaward migrat-
ing juvenile salmon and returning adults main-
tained two-year cycles of abundance. We are not 

aware of other studies that support Birman’s ideas 
on two-year cycles in the North Pacific Ocean. 

The genetically distinct odd-and even-year lines 
of pink salmon can lead to significantly different 
levels of abundance that is maintained, in part, by 
the invariable two-year life cycle of pink salmon. 
Ricker (1962) and Heard (1991) reviewed possible 
mechanisms that might lead to dominance of one 
line. Potential mechanisms included depensatory 
mortality where small populations suffer dispro-
portionately greater mortality, depensatory fish-
ing, cannibalism of adults on juvenile pink salmon, 
fouling of the spawning grounds by dead eggs 
produced by the dominant line, and food compe-
tition. Ultimately, Ricker could find no strong 
evidence for any single mechanism and suggested 
that multiple factors likely interact to develop and 
maintain dominance. It is noteworthy that con-
siderable attempts to establish or enhance off-year 
lines of pink salmon through supplementation 
have failed (Heard, 1991). It is also noteworthy 
that the off-year line in western Kamchatka 
rebounded immediately following the collapse of 
the dominant odd-year line in response to signifi-
cant over-crowding of the spawning grounds 
(Bugaev, 2002). These findings suggest that the 
odd-year line was somehow suppressing the even-
year line, but not by fouling of the spawning 
grounds or cannibalism. Intraspecific competition 
remains a possible mechanism leading to dominant 
pink salmon cycles, possibly by influencing cyclic 
patterns in production of prey species at critical 
early life stages (Ruggerone et al., 2005). 

Interactions with pink salmon in freshwater 

Juvenile pink salmon spend little time in freshwa-
ter habitats prior to migrating to sea (Heard, 
1991), therefore effects of competition with other 
species in fresh water is likely negligible. However, 
as described below, several studies indicate pink 
salmon benefit other salmon species, primarily by 
providing an important source of food. 

A variety of studies have documented signifi-
cant predation on pink salmon as they migrate 
down river to marine waters (Heard, 1991). Coho 
salmon, steelhead (O. mykiss), cutthroat trout 
(O. clarki clarki), and char (Salvelinus spp.) are key 
predators that benefit from the abundance of pink 
salmon fry. Pink salmon fry are also consumed by 
other salmonids in nearshore marine waters. 
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In the Skagit River, Washington, the adult 
return per spawner of coho salmon was positively 
correlated with pink salmon spawners co-occur-
ring with subyearling life stage coho salmon 
(Michael, 1995). Juvenile coho salmon reportedly 
consumed pink salmon eggs and flesh of carcasses, 
leading to greater growth and survival. 

In the Keogh River, British Columbia, steel-
head smolt abundance and size were positively 
correlated with the abundance of spawning pink 
salmon during the previous fall (Ward and Slaney, 
1988). During the fall, steelhead parr fed inten-
sively on dislodged pink salmon eggs and possibly 
carcasses, leading to enhanced growth and survival 
in freshwater. Steelhead survival at sea was posi-
tively correlated with smolt size, suggesting that 
consumption of pink salmon in streams also had a 
beneficial effect on survival at sea. 

Pink salmon typically spawn prior to most other 
species of Pacific salmon, therefore their redds may 
be subjected to superimposition by other salmon 
spawning in the same reaches. Gallagher (1979), 
who documented lower returns of Puget Sound 
chum salmon that competed with juvenile pink 
salmon in marine waters, provided evidence that 
pink salmon returns declined with increasing 
abundances of chum salmon on the spawning 
grounds. Other than interactions involving preda-
tion, this is one example where pink salmon were 
adversely affected by other Pacific salmon. 

Discussion 

Interspecific competition has long been thought to 
be one of the more important processes determining 
the structure of natural communities, and many 
studies have documented competition in terrestrial, 
freshwater, and marine communities (Schoener, 
1983; Bertness et al., 2001; Chase et al., 2002). Still, 
the role of interspecific competition in structuring 
populations has been controversial, largely because 
many factors may influence populations and be-
cause ‘‘ghosts of competition past’’ may or may not 
have been important in partitioning of species ni-
ches and reducing competition during the current 
period. The variety of studies presented here utilized 
the natural experimental control provided by 
alternating-year abundances of pink salmon to 
show that prey abundance, diet, growth, and sur-
vival of salmon varied inversely to pink salmon 

abundance. These studies provide evidence that 
competition can be an important process in offshore 
marine waters where the lack of experimental con-
trols and vast area occupied by migratory species 
often inhibit evaluation of interspecific competition 
(Cushing, 1975; Sinclair, 1988). 

The variety of studies from the North Pacific 
Ocean, Bering Sea, and adjoining coastal waters 
indicates pink salmon influenced each species of 
salmon by reducing availability of prey. Chum and 
sockeye salmon experienced lower prey availabil-
ity, reduced food consumption and growth, and 
lower survival in years when pink salmon were 
abundant (e.g., Salo, 1991; Ruggerone et al., 
2003). Puget Sound Chinook salmon experienced 
reduced growth and survival when pink salmon 
were abundant (Ruggerone et al., 2004), and one 
study indicated growth of coho salmon on the high 
seas was reduced during years of high pink salmon 
abundance (Ogura et al., 1991). In the North Pa-
cific Ocean, consumption of key prey changed 
more in sockeye and chum salmon than in pink 
salmon when abundance of pink salmon was great 
(Salo, 1991; Tadokoro et al., 1996; Davis, 2003), 
suggesting that pink salmon were efficient forag-
ers. We are not aware of studies indicating other 
salmon species adversely affect pink salmon in 
marine waters through competitive interactions, 
although a laboratory study suggested growth of 
pink salmon fry declined in the presence of large 
chum salmon (Beacham, 1993). The consistency in 
findings presented here suggests that pink salmon 
may be the dominant competitor among salmo-
nids in the North Pacific Ocean. 

Competitor characteristics of pink salmon 

The ability of pink salmon to affect other salmo-
nids stems from their great abundance, rapid 
growth, high feeding rates, and their unique life 
history (LeBrasseur and Parker, 1964; Heard, 
1991). Pink salmon enter the marine waters, such 
as Puget Sound, before many other subyearling 
salmon and begin foraging on small, lower trophic 
level invertebrates (Healey, 1980). This life history 
trait enables pink salmon to avoid competition in 
freshwater and estuarine areas while allowing 
access to marine prey before most other salmon. 
Subyearling Chinook and chum salmon tend to 
follow pink salmon from nearshore to epipelagic 
habitats and they experience reduced prey avail-
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ability or growth in years of high pink salmon 
abundance (Salo, 1991; Ruggerone and Goetz, 
2004). In the North Pacific Ocean, sockeye salmon 
from Bristol Bay appear to follow pink salmon as 
both species migrate northwest during spring 
(Myers et al., 1996), leading to reduced growth of 
sockeye salmon. In spring of their second season at 
sea, pink salmon appear to begin exploiting large 
prey, such as squid, earlier in the season compared 
with smaller sockeye salmon (Aydin, 2000). Pink 
salmon also appear to exploit key prey more effi-
ciently than sockeye and chum salmon (Tadokoro 
et al., 1996; Davis, 2003). Thus, pink salmon 
compete with other species by directly altering 
prey availability of other salmon or indirectly by 
feeding on smaller prey and altering food web 
dynamics. 

Climate change and competition 

Competition between pink and other salmon species 
was observed before and after the 1977 ocean regime 
shift, suggesting the influence of competition can 
transcend recent climatic events. Competition was 
observed before and after 1977 among Bristol Bay 
and Russian sockeye salmon (Krogius, 1967; Bu-
gaev et al., 2001; Ruggerone et al., 2005) and chum 
salmon in the North Pacific Ocean and Puget Sound 
(Sano, 1963; Tadokoro et al., 1996; Salo, 1991). 
However, in the Puget Sound region, coded-wire-
tag data indicated mortality of chinook salmon 
switched from predation-based to competition-
based mortality in response to the 1982/1983 El 
Nino that influenced predator, competitor, and prey 
abundances (Ruggerone and Goetz, 2004). Thus, 
competition can be an important factor affecting 
salmon populations in multiple climatic regimes or, 
in some cases, it may only occur during periods of 
low prey reduction. 

Climate has a long-term effect on salmon 
populations, as indicated by the 1977 ocean regime 
shift that led to substantial increases in abun-
dances of all salmon species in northern regions 
(Rogers 1984, Mantua et al., 1997; Figure 1). If 
population trends of salmon species are positively 
correlated, how can competition be an important 
factor regulating salmon populations in the marine 
environment? We propose that the answer lies in 
the temporal and spatial scales of competition and 
other factors that influence salmon abundance. 
Although mechanisms leading to greater salmon 

abundance after 1977 are not well known, greater 
prey production during early marine life may have 
been a key factor (Brodeur and Ware, 1992; 
Ruggerone et al., 2002). Apparently all species of 
salmon benefited by this change because they are 
opportunistic foragers and their diets are often 
similar (Welch and Parsons, 1993; Kaeriyama 
et al., 2004). However, the rapid increase in sal-
mon after 1977 led to food limitations, as indicated 
by studies of intraspecific competition effects on 
salmon growth at sea (Bigler et al., 1996; Rogers 
and Ruggerone, 1993). Thus, while climate change 
enhanced salmon survival during a critical life 
stage of salmon, prey availability at some life 
stages was limited and competition continued to 
influence growth and survival of salmon. The 
finding of competitive dominance of pink salmon 
across multiple climate regimes seems to be 
somewhat unique in the ecological literature be-
cause other studies suggest climate change may 
alter competition and favor one species over the 
other (Skud, 1982; Jiang and Kulczycki, 2004). 

Management implications 

The finding that interspecific competition in mar-
ine waters can affect salmon population levels has 
important implications for management of salmon 
harvests and hatcheries. Competition is a function 
of species abundances and salmon hatcheries have 
released up to five billion salmon per year into the 
North Pacific Ocean in order to enhance or 
maintain harvests (Mahnken et al., 1998). In some 
regions, such as the Pacific Northwest, numerous 
hatchery salmon are released into streams with 
depressed native salmon runs. Although interac-
tions between hatchery and native salmon have 
rarely been directly studied in marine waters 
(Levin et al., 2001), concerns have been raised 
about effects of competition (Bigler et al., 1996; 
Pearcy et al., 1999). These concerns have raised 
the controversial question of whether hatchery 
salmon production should be allocated among 
countries (Joyner, 1975; Heard, 1998), but actions 
are unlikely without more data indicating compe-
tition can limit population abundances. 

Competition from conspecific salmon can be 
greater than that from other species because 
niche overlap is greater among conspecific sal-
mon (Azumaya and Ishida, 2000; Bugaev et al., 
2001; Ruggerone et al., 2003). Studies of intra-
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specific competition, however, typically lack the 
experimental control, such as that offered by 
cyclic pink salmon abundances, needed to eval-
uate the effects of competition on population 
levels. Effects of intraspecific competition are 
typically based on changes in growth or habitat 
utilization. Given the greater per capita effect of 
intraspecific competition, our review of interspe-
cific competition provides evidence that intra-
specific competition may significantly influence 
salmon growth and survival, especially when 
numerous hatchery fish are released into the 
environment during periods of low prey produc-
tion (Achord et al., 2003). 

Future research 

Mechanisms linking pink salmon to reduced 
growth and/or survival of other salmon is not well 
known in some regions. For example, in Puget 
Sound, where Chinook salmon exhibited a strong 
alternating-year pattern of growth and survival 
that was opposite pink salmon abundance, juve-
nile Chinook salmon feed more on larger and 
higher trophic level prey compared with juvenile 
pink salmon, and the linkage between pink and 
Chinook salmon was not obvious (Ruggerone and 
Goetz, 2004). The researchers suggested that pink 
salmon might indirectly reduce availability of 
Chinook salmon prey by altering food web 
dynamics. Although diet of salmon has been fre-
quently examined, food web dynamics supporting 
foraging salmon are not well known because sal-
mon continually change habitats and prey prefer-
ences as they grow and because prey population 
dynamics are rarely studied. 

In Alaska, Bristol Bay sockeye salmon exhib-
ited a strong alternating-year pattern in growth at 
sea from 1955 to 2000 (Ruggerone et al., 2003). 
This pattern was persistent even though sockeye 
are broadly distributed and forage in ocean 
regions having different dominant prey species 
(Aydin, 2000). Examination of seasonal sockeye 
scale growth indicated growth reduction began 
after peak growth in spring and continued well 
after pink salmon had migrated to coastal waters 
(Ruggerone et al., 2005). These researchers 
hypothesized that two-year life cycles of key prey, 
in conjunction with predation by cyclic pink sal-
mon, may help maintain cyclic patterns in prey 

abundances and the observed cyclic patterns of 
salmon growth and survival. 

Observations of competition between pink sal-
mon and other salmon were facilitated by alter-
nating-year patterns of pink salmon abundance. 
These observations suggest new hypotheses about 
food web dynamics, life history patterns of prey 
species, and mechanisms in which climate change 
influences species assemblages in the ocean. In 
addition to the natural experimental control pro-
vided by the alternating-year pattern of pink sal-
mon abundance, Pacific salmon provide a unique 
research tool because they migrate across large 
expanses of the North Pacific Ocean, then return 
to natal streams where data can be readily gath-
ered on their seasonal growth at sea, survival and 
abundance. These characteristics of salmon and 
relatively long time series of data for some salmon 
stocks provide opportunities to investigate rela-
tionships among physical oceanographic and cli-
matic conditions, community structure and 
population dynamics, and anthropogenic activities 
that affect fish and fisheries. Studies should at-
tempt to incorporate the natural experimental 
control provided by alternating-year abundances 
of pink salmon. 
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ARTICLE 

Productivity and life history of sockeye salmon in relation to 
competition with pink and sockeye salmon in the North 
Pacific Ocean 
Gregory T. Ruggerone and Brendan M. Connors 

Abstract: Sockeye salmon (Oncorhynchus nerka) populations from Southeast Alaska through British Columbia to Washington 
State have experienced similar declines in productivity over the past two decades, leading to economic and ecosystem concerns. 
Because the declines have spanned a wide geographic area, the primary mechanisms driving them likely operate at a large, 
multiregional scale at sea. However, identification of such mechanisms has remained elusive. Using hierarchical models of 
stock–recruitment dynamics, we tested the hypothesis that competition between pink (Oncorhynchus gorbuscha) and sockeye 
salmon for prey has led to reduced growth and productivity and delayed maturation of up to 36 sockeye populations spanning 
the region during the past 55 years. Our findings indicate the abundance of North Pacific pink salmon in the second year of 
sockeye life at sea is a key factor contributing to the decline of sockeye salmon productivity, including sockeye in the Fraser River 
where an increase from 200 to 400 million pink salmon is predicted to reduce sockeye recruitment by 39%. Additionally, 
length-at-age of Fraser River sockeye salmon declined with greater sockeye and pink salmon abundance, and age at maturity 
increased with greater pink salmon abundance. Our analyses provide evidence that interspecific competition for prey can affect 
growth, age, and survival of sockeye salmon at sea. 

Résumé : Les populations de saumons rouges (Oncorhynchus nerka) du sud-est de l’Alaska a la Colombie-Britannique, jusqu’a l’État 
de Washington ont connu des baisses semblables de productivité au cours des deux dernières décennies, suscitant des inquié-
tudes d’ordre économique et écosystémique. Étant donné la vaste étendue géographique de ces baisses, les principaux mé-
canismes a l’origine de celles-ci s’opèrent vraisemblablement en mer, a une échelle multirégionale. La nature de ces mécanismes 
demeure toutefois difficile a cerner. À l’aide de modèles hiérarchiques de la dynamique stock–recrutement, nous avons testé 
l’hypothèse selon laquelle la concurrence pour les proies entre les saumons roses (Oncorhynchus gorbuscha) et rouges a mené a des 
réductions de la croissance et de la productivité et a retardé la maturation de jusqu’a 36 populations de saumons rouges a
l’échelle de la région au cours des 55 dernières années. Nous observations indiquent que l’abondance du saumon rose du 
Pacifique Nord durant la deuxième année en mer du saumon rouge est un facteur clé de la baisse de productivité des saumons 
rouges, dont ceux du fleuve Fraser, où il est prédit qu’une augmentation de 200 a 400 millions de saumons roses entraînera une 
réduction du recrutement de saumons rouges de 39 %. En outre, la longueur selon l’âge des saumons rouges du fleuve Fraser a 
diminué parallèlement a l’augmentation de l’abondance des saumons rouges et roses, et la maturité selon l’âge a augmenté 
parallèlement a l’abondance des saumons roses. Nos analyses indiquent que la concurrence interspécifique pour les proies peut 
avoir une incidence sur la croissance, l’âge et la survie des saumons rouges en mer. [Traduit par la Rédaction] 

Introduction 
Sockeye salmon (Oncorhynchus nerka) is one of the most econom-

ically, ecologically, and socially important Pacific salmon species. 
This is particularly true for Fraser River sockeye salmon, which 
support major international commercial and First Nations fisher-
ies, spawn in hundreds of unique locations throughout the 
220 000 km2 Fraser River basin, and are a cultural icon. The Fraser 
sockeye fishery has been monitored and managed for many de-
cades with the key objectives of meeting spawning objectives and 
achieving sustainable runs and harvests (Roos 1991). Nevertheless, 
the abundance of Fraser sockeye salmon has decreased substan-
tially since the late 1980s, leading to considerable concern. In 
2009, the run of 1.5 million adult sockeye salmon was the lowest 
since 1947, and it achieved only 14% of the preseason forecast of 
10.5 million salmon (Peterman et al. 2010). This large and unex-

pected decline led to a judicial inquiry and a scientific workshop 
to uncover factors that might have influenced the long-term de-
cline and the unexpected collapse in 2009 (Peterman et al. 2010), 
which was followed by an unexpectedly large return in 2010 and 
higher, though variable, abundances in 2011–2014. Initial scien-
tific analyses indicated the long-term decline in abundance was 
likely associated with a decline in productivity at sea rather than 
low parental spawner abundances or other factors in fresh water. 
Factors in fresh water are known to adversely impact Fraser sock-
eye salmon (e.g., Hinch et al. 2012), but the observed long-term 
decline in productivity could not be explained by freshwater pro-
cesses alone (Peterman et al. 2010; Connors et al. 2012). Recently, a 
number of investigations have explored early marine factors as-
sociated with the unexpectedly small sockeye salmon return in 
2009 (Rensel et al. 2010; Miller et al. 2011; Beamish et al. 2012; 
Thomson et al. 2012; McKinnell et al. 2014). 
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As a means to further identify potential factors influencing 
Fraser sockeye salmon, Peterman and Dorner (2012) examined the 
population dynamics of sockeye salmon populations extending 
from Puget Sound (Washington) through British Columbia (BC) 
and into western Alaska. They found that the productivity (adult 
recruits produced per spawner) of sockeye populations from 
Washington through Southeast Alaska, including the Yakutat re-
gion, was positively correlated and exhibited a shared declining 
trend in recent decades. They recommended that future research 
on declines in sockeye productivity focus on mechanisms that 
operate at large multiregional scales, such as marine areas where 
the sockeye populations overlap. 

One potential mechanism that operates at large spatial scales is 
competition at sea between Fraser sockeye salmon and pink 
salmon (Oncorhynchus gorbuscha) (Peterman et al. 2010). Fraser sock-
eye salmon and pink salmon from distant regions are broadly 
distributed and overlap in the North Pacific Ocean (Myers et al. 
2007; Beacham et al. 2014). Adult pink salmon returning from the 
North Pacific Ocean are exceptionally abundant, averaging ap-
proximately 4.7 times more adults than sockeye salmon during 
1952–2005 (Ruggerone et al. 2010). A review of studies indicated 
that pink salmon can influence the diet, growth, distribution, age 
at maturation, and survival of other Pacific salmon (Ruggerone 
and Nielsen 2004; Atcheson et al. 2012). Sockeye salmon may be 
especially vulnerable to competition with pink salmon because 
they share common prey at sea (Pearcy et al. 1988; Kaeriyama et al. 
2000; Bugaev et al. 2001; Davis et al. 2005). For example, growth of 
sockeye salmon originating from Bristol Bay, Alaska, was in-
versely related to abundance of Russian pink salmon, and sockeye 
salmon survival at sea and adult abundance was substantially 
reduced when they overlapped with pink salmon during odd-
numbered years of their second year at sea (i.e., when pink salmon 
were exceptionally abundant owing to their biennial cycle; 
Ruggerone et al. 2003, 2005). A number of studies have shown that 
reduced growth of salmon at sea can lead to lower survival (Moss 
et al. 2005; Friedland et al. 2009; Farley et al. 2011) and delayed age 
at maturation (Pyper et al. 1999; Healey et al. 2000; Morita and 
Fukuwaka 2007; Wells et al. 2007). These studies, and the obser-
vation that annual pink salmon abundance has increased over 
time to approximately 640 million adults in 2009, provide initial 
evidence that Fraser River sockeye salmon may be influenced by 
pink salmon. 

An examination of broad-scale factors that may have adversely 
affected the productivity of Fraser and other sockeye populations 
in BC during the past 50 years concluded that the abundance of 
pink salmon had the strongest negative relationship with sockeye 
productivity of the variables examined (Connors et al. 2012). In 
addition, regional sea-surface temperature appeared to have a 
moderate effect on sockeye productivity, and exposure to farmed 
salmon early in marine life (via an unknown mechanism) ap-
peared to exacerbate the influence of competition with pink 
salmon later in sockeye marine life (Connors et al. 2012). The 
hypothesis of delayed density dependence in response to high 
parent spawner abundances was not supported as a common fac-
tor responsible for declining productivity across the sockeye pop-
ulations considered (Connors et al. 2012; Peterman and Dorner 
2012). While these analyses provided the most comprehensive 
examination of correlates of declining productivity in Fraser sock-
eye to date, they only considered a single line of evidence (lifetime 
productivity) for a group of populations originating from a smaller 
portion of the region of shared declines in sockeye productivity 
(Peterman and Dorner 2012). 

Here we use comparisons between odd and even years and hi-
erarchical statistical models of stock–recruitment dynamics to 
test the hypothesis that competition with pink salmon from 
across the North Pacific has led to declines in productivity of 
sockeye populations ranging from Washington State through 
Southeast Alaska. In addition, we test the hypothesis that pink 

salmon abundance influenced length-at-age and age at matura-
tion (years at sea) of Fraser sockeye salmon. These analyses con-
sider the density-dependent effects of sockeye salmon abundance 
in the North Pacific, as well as the potentially confounding effects 
of sea-surface temperature and farmed salmon production. We 
did not test for potential competition between chum (Oncorhynchus keta) 
and sockeye salmon because their diets are often markedly differ-
ent (Azuma 1995; Davis et al. 2005), and a previous study did not 
find evidence of competition between chum and sockeye salmon 
(Rogers and Ruggerone 1993), but we note that stable isotope 
research suggests trophic overlap of pink, chum, and sockeye 
salmon (Johnson and Schindler 2009). This examination of multi-
ple lines of evidence provides the most extensive evaluation to 
date of the hypothesis that competition at sea can influence the 
population dynamics of Pacific salmon. 

Materials and methods 

Sockeye salmon data 
To test hypotheses related to the influence of competition with 

pink and sockeye salmon on sockeye salmon productivity, we 
used time series of the abundance of sockeye salmon spawners 
and adult recruits (the total number of adults, including those 
caught in fisheries) from one population in Washington State, 
25 populations in BC, and 10 populations in the Southeast Panhandle 
and Yakutat regions of Alaska (Fig. 1 and Table 1). These 36 sockeye 
populations span a region of shared declining trends in produc-
tivity, suggesting that mechanisms that operate at this large, mul-
tiregional spatial scale are (at least partially) responsible for the 
declines in productivity observed in the Fraser River (Peterman 
and Dorner 2012). Details of the sockeye productivity time series 
can be found in Connors et al. (2012) and Peterman and Dorner 
(2012). Most time series extended back to the 1950s and 1960s, and 
many of the populations are dominated by salmon spending 
1 year in fresh water and 2 years at sea, thereby maturing as 
4-year-old salmon (age-1.2). For a subset of Fraser River popula-
tions, we analyzed data provided by the Pacific Salmon Commis-
sion on the standard length of 4-year-old male and female sockeye 
on the spawning grounds to test hypotheses related to the influ-
ence of competition on sockeye growth (15 populations). Only 
years with 50 or more individual measurements of each sex per 

Fig. 1. Map with locations of sockeye salmon populations 
considered in the analyses. See Table 1 for details of the populations 
corresponding to each number. 
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population were used in the analyses of growth in relation to pink 
and sockeye salmon abundance (Table 1). For those Fraser River 
populations for which we had detailed brood tables (18 popula-
tions), we also calculated the proportion of total recruits that 
spent 3 years at sea to test hypotheses related to the influence of 
competition on sockeye age at maturity (Table 1). Fraser River 
populations having less than 5% of the adult return spending 
3 years at sea (ocean-age-3), on average, were excluded from this 
analysis because mean age at maturity changed very little from 
year to year, possibly in response to other factors such as physical 
constraints imposed by spawning habitat (Quinn 2005). 

Total abundances of sockeye salmon in the North Pacific that 
may compete with Alaska, BC, and Washington State sockeye 
salmon were obtained from Ruggerone et al. (2010) for years 1952 
to 2005. These data included sockeye salmon returning to Russia, 
Alaska, BC, and Washington. The dataset was updated using re-
ported runs (catch and escapement) of Russian sockeye salmon 
during 2006–2010 (www.npafc.org) and a regression of North 
American sockeye salmon abundance on sockeye catch in Alaska 
(www.npafc.org) from 1952 to 2005 (North American sockeye 
abundance in millions = [1.4 × Alaska catch in millions] + 19.8; R2 

0.92; n = 58). 

Pink salmon data 
We derived indices of the abundance of pink salmon that may 

compete with sockeye salmon from a dataset of the total number 
of adult pink salmon from key populations across the North Pa-
cific Ocean from 1952 to 2005. These populations were from Japan, 
Russia (western Kamchatka, eastern Kamchatka, mainland, and 
islands), Alaska (Prince William Sound, Kodiak, Alaska Peninsula, 
and Southeast Alaska), BC (southern and northern BC and the 
Fraser River), and Washington (Puget Sound) (Ruggerone et al. 
2010). These data were updated through 2010 (Japan: North Pacific 
Anadromous Fish Commission Doc. 1344, www.npafc.org; Russia: 
North Pacific Anadromous Fish Commission Doc. 1269, www. 
npafc.org; Prince William Sound: S. Moffitt, Alaska Department of 
Fish and Game (ADF&G), Cordova, Alaska; Kodiak: ADF&G staff, 
Kodiak, Alaska; Southeast AK: Piston and Heinl (2011); Fraser: 
S. Latham, Pacific Salmon Commission). Pink salmon originating 
in southern BC and Puget Sound from 2006 onwards were esti-
mated from Fraser pink salmon adult recruits by regressing south-
ern BC and Puget Sound pink salmon on Fraser River pink salmon 
from 1958 to 2005 (southern BC + Puget Sound pink salmon in 
millions = [1.06 × Fraser pink salmon in millions] + 3.69; R2 = 0.86; 
n = 48). 

Table 1. Sockeye salmon populations (stock) considered. 

Number Jurisdiction Region Population 
Brood 
years 

Male 
length 

Female 
length 

Proportion 
ocean-age-3 

1 Washington Washington Lake Washington 36 
2 BC Fraser Early Stuart 55 35 35 55 
3 BC Fraser Late Stuart 54 29 29 54 
4 BC Fraser Stellako 55 55 
5 BC Fraser Nadina 30 12 12 30 
6 BC Fraser Bowron 55 14 14 55 
7 BC Fraser Quesnel 55 20 20 55 
8 BC Fraser Raft 55 29 29 55 
9 BC Fraser Chilko 55 44 44 55 
10 BC Fraser Seymour 55 39 39 55a 

11 BC Fraser Late Shuswap 53 22 22 53a 

12 BC Fraser Fennell 36 14 14 36 
13 BC Fraser Scotch 22 22 
14 BC Fraser Portage 39 21 21 39 
15 BC Fraser Gates 35 25 25 35 
16 BC Fraser Birkenhead 55 35 35 55 
17 BC Fraser Harrison River 55 39a 

18 BC Fraser Weaver 37 26 26 37 
19 BC Fraser Cultus 49 24 24 36a 

20 BC Barkley Sound Great Central Lake 25 
21 BC Barkley Sound Sproat Lake 25 
22 BC Central Coast Long Lake 33 
23 BC Central Coast Owikeno Lake 33 
24 BC Central Coast Atnarko 31 
25 BC North Coast Skeena 35 
26 BC North Coast Nass 22 
27 Alaska Southeast McDonald 22 
28 Alaska Southeast Redoubt 15 
29 Alaska Southeast Speel 14 
30 Alaska Southeast Chilkoot 28 
31 Alaska Southeast Chilkat 24 
32 Alaska Yakutat Klukshu 30 
33 Alaska Yakutat East Alsek 26 
34 Alaska Yakutat Alsek 30 
35 Alaska Yakutat Italio 26 
36 Alaska Yakutat Situk 22 

Note: Brood years refer to the total number of brood years available from each population for the analysis of productivity. Values in 
“length” columns are the number of brood years in which there were at least 50 length measurements of 4-year-old male and female 
sockeye on the spawning grounds. Values in “Proportion ocean-age-3” column are the number of brood years for which we could 
calculate the proportion of total recruits from a given brood year that spent 3 years at sea. 

aThese populations have, on average, less than 5% of the adult return that spend 3 years at sea and so were excluded from age at 
maturity analyses because mean age at maturity changed very little from year to year, possibly in response to other factors such as 
physical constraints imposed by spawning habitat. 
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Hypotheses 
First, since pink salmon tend to be more abundant across the 

North Pacific in odd-numbered years owing to their 2-year life 
cycle (Ruggerone et al. 2010), we examined the hypotheses that 
sockeye productivity and length-at-age were less, and age at ma-
turity later, in odd versus even years. These comparisons between 
even and odd years were then complimented with more detailed 
analyses that examined the evidence for four separate hypotheses 
related to the intensity of interactions between sockeye salmon 
and abundances of pink and sockeye salmon in the ocean. The 
first three hypotheses examined the potential influence of com-
petition with pink salmon and conspecifics on sockeye salmon 
productivity, age at maturity, and growth at sea at two temporal 
scales (i.e., interactions beginning during first versus second year 
at sea). The sensitivity of these findings to the spatial scale of pink 
and sockeye salmon (i.e., North Pacific versus North American 
populations) and the potentially confounding influences of sea 
surface temperature (SST) and farm salmon production (Connors 
et al. 2012) were also examined (see section on Sensitivity analy-
ses). The fourth hypothesis examined the potential role that pre-
dation on juvenile sockeye salmon in coastal areas by returning 
pink salmon plays on sockeye productivity (e.g., Peterman 1982). 
Below we describe the analyses testing each of these hypotheses 
in detail. 

1. Odd– even year patterns in sockeye characteristics 
As an initial examination of the potential effects of pink salmon 

on sockeye salmon, we plotted sockeye survival (residuals from 
Ricker stock–recruitment relationship), length of age-1.2 male and 
female sockeye salmon, and proportion of ocean-age-3 sockeye 
salmon in adult returns to determine whether there were alter-
nating year patterns consistent with the difference in abundance 
between even- and odd-year pink salmon. The plots were gener-
ated for the entire period of data availability, as well as for the 
period after the mid-1970s ocean regime shift when abundance of 
pink salmon in the ocean doubled (Ruggerone et al. 2010). These 
comparisons between odd and even years provide a first pass 
examination of the evidence for differences in productivity, 
growth, and age at maturity between years of lower and higher 
pink salmon abundance. However, these initial plots do not ac-
count for the magnitude of differences in pink salmon abundance 
between years or other potentially confounding factors (e.g., in-
traspecific competition). Therefore, we complemented these ini-
tial plots with more comprehensive statistical evaluations of the 
influence of pink salmon as described below. 

2. Competition effects on sockeye productivity 
We tested whether competition between pink salmon and sock-

eye salmon in their first and second year at sea leads to reduced 
sockeye productivity. To formalize this hypothesis, we fit a mod-
ified Ricker stock–recruitment relationship (Ricker 1975) to the  
data as a hierarchical model: 

(1) ln�Ri,t 

Si,t 
� � (�� � �i � �t) � biSi,t � (�j �  i,j)Ej,i,t�x � �i,t 

where Ri,t is the total number of adult sockeye recruits to popula-
tion i produced by spawners (Si,t) in brood year t, �� is the intrinsic 
rate of population growth (i.e., productivity at low spawner abun-
dance) common to all populations, and bi is density dependence in 
relation to the carrying capacity of population i. E is one or more 
of j time series of independent variables experienced in year x of 
the sockeye salmon life cycle that represent how pink and sockeye 
salmon might compete with sockeye salmon during each year of 
sockeye residence in the ocean (see below), �j is the overall effect 
of variable E on productivity, and  i,j is the random population-
specific effect. The terms �i, �t, and  i,j are assumed to be popula-

tion- (i) or year- (t) specific deviations from the mean response �� 

and �j, where �i�N�0, �i 

2 �, �t�N�0, �t 

2 �, and  i,j�N�0,  i,j 

2 � (Pinheiro 
and Bates 2000; Mueter et al. 2002a), and �i,t is residual error with 
mean of zero and variance that is estimated (i.e., �N�0, � 

2�). These 
terms are often referred to as random effects and in our case the 
location-dependent random effect (�i) captures natural variation 
among populations in productivity. The time-dependent random 
effect (�t) captures variation in productivity among years common 
to all populations and accounts for the nonindependence of ob-
servations within years in relation to indices of ocean basin-scale 
competitors that are the same for all populations within a year. 
The location-dependent random effects on the slope of the 
relationships ( i,j) captures intrinsic differences in how each pop-
ulation responds to an independent variable as opposed to con-
straining the model to assume all populations respond in the 
same way (i.e., magnitude and direction) to a given independent 
variable. 

We considered three possible indices of pink and sockeye 
salmon competitors (i.e., the Ej values in eq. 1). First, as an index of 
the number of juvenile pink salmon that may begin competing 
with sockeye salmon in their first year at sea (McKinnell and 
Reichardt 2012), we used the abundance of adult pink salmon 
from the Northeast Pacific (northern BC and Alaska) 3 years after 
each sockeye brood year for sockeye that spent 1 year in fresh 
water before migrating to sea. For those sockeye populations that 
spent more than 1 year in fresh water, we used the number of 
adult pink salmon in years t + 3 and t + 4 weighted by the 
proportions of juvenile sockeye entering the ocean each year, as 
determined by age-specific abundances of adult sockeye salmon. 
Second, as an index of the potential number of pink salmon that 
may begin to compete with sockeye in their second growing sea-
son at sea, we used the total abundance of adult pink salmon 
across the North Pacific 4 years after each sockeye brood year 
(Ruggerone and Nielsen 2004; Connors et al. 2012). These pink 
salmon would have likely interacted with the sockeye brood be-
ginning in the late portion of their second year at sea, continuing 
through winter and into the third growing season. In the third 
growing season, the sockeye would have either matured and re-
turned to fresh water after 2 years at sea (e.g., age-1.2) or delayed 
maturation until 3 years at sea (e.g., age-1.3). Third, we used the 
total abundance of sockeye salmon across the North Pacific as an 
index of potential conspecific competitors during marine life. Ad-
ditional independent variables were evaluated in the sensitivity 
analyses described below. 

Considering multiple populations simultaneously can increase 
the chance of finding true relationships by allowing for common 
responses to be more easily isolated from random demographic 
noise and sampling errors (e.g., Myers and Mertz 1998). Two pos-
sible alternatives to considering all populations simultaneously 
are the following: (1) no pooling of data and separate tests of the 
hypotheses for each individual population or (2) complete pooling 
of data and a single test on aggregated data across all the popula-
tions. No pooling ignores information and can give highly vari-
able inferences, while complete pooling of data can be misleading 
by ignoring among-population variation (Gelman and Hill 2007). 
While both approaches can provide useful preliminary analyses, 
we chose to take an approach that allows for the estimation of a 
common response and that models among-population variation 
in the response. This approach offers a balance between the overly 
noisy individual population estimates in alternative 1 and the 
overly simplified estimate in alternative 2. 

All independent variables were standardized in the analyses by 
subtracting the mean of the time series from each observed value 
and dividing by the standard deviation. Prior to fitting the models, 
with the exception of proportion data (see point 5 below), we 
removed linear time trends from dependent and independent 
variables to reduce the potential for spurious correlations due to 
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similar underlying time trends that may arise because of large-
scale, longer-term climatic conditions. We present the findings 
for both detrended and raw data below, but the details of the raw 
data analyses are shown in the online supplementary material1. 

We compared models fit by maximum likelihood (ML) with and 
without pink and sockeye salmon abundance as independent vari-
ables at both spatial and temporal scales (i.e., the fixed effects) 
using small-sample Akaike information criteria (AICc; Burnham 
and Anderson 2002). The random effects were kept the same across 
all models (Zuur et al. 2009). To account for model uncertainty, we 
generated multimodel averaged estimates of the influence of 
pink and sockeye salmon abundance across the hypotheses con-
sidered according to the “natural average” method (Burnham and 
Anderson 2002) based on parameter estimates re-estimated by 
restricted estimate maximum likelihood (REML). The parameters 
were re-estimated prior to model averaging because REML stan-
dard deviation estimates are typically less biased than correspond-
ing ML estimates (Bolker et al. 2009). To capture uncertainty in 
parameter estimates across models, we calculated unconditional 
standard error according to eq. 4.7 in Burnham and Anderson 
(2002). This model selection approach allowed us to consider the 
relative support for multiple competing hypotheses instead of 
focusing on whether a single null hypothesis is accepted or re-
jected. Specifically, we based our inference about the importance 
of competition on the sign, magnitude, and uncertainty of the 
multimodel averaged parameter estimates for the relationships 
between the response variable (sockeye productivity) and pink 
abundance in the first and second year of sockeye life at sea and 
sockeye abundance in the second year at sea. This approach to 
quantifying the influence of pink and sockeye salmon abundance 
was repeated for each of the hypotheses described below. 

3. Competition effects on sockeye growth at sea 
We fit a hierarchical model to test the hypothesis that compe-

tition between pink salmon and sockeye salmon in their first and 
second year at sea results in reduced Fraser sockeye growth in 
years of high pink and sockeye salmon abundance: 

(2) L4,i,t � (�length � i � t) � (�k,j �  k,j,i)Ej,i,t�x � �length,i,t 

where L4,i,t is the mean standardized fork length of 4-year-old 
male or female sockeye from population i and brood year t, and 
�length is the predicted mean standardized fork length across all 
populations at mean pink and sockeye salmon abundance (the 
intercept). The shared response of sockeye length to pink or sock-
eye competitor index Ei is �k,j, while intrinsic variation in body 
length among populations ( i) and common to all populations 
among years ( t), as well as population-specific variability in re-
sponses to pink and sockeye salmon abundance (the  k,j,i values), 
were modeled as random effects as described for eq. 1. We fit these 
models separately for each sex. 

4. Competition effects on sockeye age at maturity 
To test the hypothesis that competition between pink salmon 

and sockeye salmon results in delayed Fraser sockeye maturity 
and a higher probability of spending an extra year at sea, we fit a 
hierarchical model similar to eq. 2: 

(3) logit  
R3,i,t 

� 
x�1 

3 

Rx,i,t 

� (�age � age,i � age,t) 

� (� l,j �  l,j,i)Ej,i,t�x � �age,i,t 

where R3,i,t is the number of recruits that spent 3 years at sea, 
�x�1 

3 Rx,i,t is the total recruits from population i and brood year t 
(i.e., the sum of sockeye that matured after 1, 2, and 3 years at sea), 
�age is the logit-transformed mean proportion of ocean-age-3 recruits 
at mean pink and sockeye salmon abundance (the intercept), and 
�l,j is the common response to pink or sockeye competitor in-
dex Ei. Intrinsic variation in the logit-transformed proportion of 
age-3 recruits among populations ( age,i) and common to all pop-
ulations among years ( age,t), as well as population-specific vari-
ability in responses to pink and sockeye salmon abundance (the 
 l,j,i values), were modeled as random effects as described above in 
eq. 1. We fit  eq. 3 as a generalized linear mixed model with bino-
mial error and a logit link function (Zuur et al. 2009), and to 
account for overdispersion, we included an observation-level ran-
dom effect in the model (Warton and Hui 2011). We did not de-
trend the proportion data for these analyses because detrending 
the time series of proportions would result in a nonsensical de-
pendent variable (i.e., one that was not bound between 0 and 1). 

5. Pink predation and sockeye productivity 
To test the hypothesis that predation by returning adult pink 

salmon on out-migrating juvenile sockeye results in reduced sock-
eye productivity, we fit a modified version of eq. 1, which included 
an independent variable providing an index of potential pink 
salmon predators returning to the coast in the year sockeye 
smolts migrate to sea. This index was the abundance of pink 
salmon from southern BC and Washington state (for explaining 
productivity of sockeye populations 1–24), from northern BC and 
Southeast Alaska (sockeye populations 25–26), Southeast Alaska 
(sockeye populations 27–31), and the Yakutat region (sockeye pop-
ulations 32–36). All pink salmon abundances were lagged by 
2 years. 

Predicted reduction in sockeye returning to Fraser River as 
a function of pink salmon abundance 

We also estimated the number of sockeye that would be pre-
dicted to return to just the Fraser River as a function of pink 
salmon competitors in the second and third sockeye growing sea-
sons at sea: 

(4) � 
i�1 

18 

Rt � Sie
(����i��t)�biSi(�j� i,j)Ej,i,t�4eMSE/2 

where Ri,t is the total number of recruits to population i (18 sock-
eye populations total in the Fraser River) in year t, S is the mean 
spawner abundance in population i, Ej is a particular value from 
the range of North Pacific pink salmon abundances observed from 
1952 to 2010 (118–643 million fish), MSE is the mean squared error 
from the model fit applied as a bias correction (Newman 1993), 
and the remaining terms are the same as those estimated in eq. 1. 
By estimating the total number of recruits returning to the Fraser 
River across a range of pink salmon abundances, we could illus-
trate the predicted change in total adult sockeye salmon recruits, 
that is, those returning to the Fraser River in a given year to both 
spawn and be available for commercial, recreational, and First 
Nation’s fisheries as a result of competition with pink salmon in 
the second and third sockeye growing seasons at sea. These pre-
dictions are at long-term mean North Pacific sockeye abundance 
in the second sockeye year at sea and North Pacific pink abun-
dance in the first sockeye year at sea. 

1Supplementary data are available with the article through the journal Web site at http://nrcresearchpress.com/doi/suppl/10.1139/cjfas-2014-0134. 
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Sensitivity analyses 
Our main analyses were based upon detrended datasets as a 

means to reduce the potential for time trends in the data to con-
found our interpretation of the results. However, removing low-
frequency variation in the data (i.e., the time trends) means that 
any longer-term, slowly changing true relationships between 
sockeye salmon and the independent variables we considered 
may not be detected if they exist. Therefore, we reran the analyses 
using raw data and examined the results for consistency with the 
findings based on detrended data. 

Our main analyses assume that sockeye salmon from BC, South-
east Alaska, and Washington State interact in the open ocean with 
pink salmon originating from North America, as well as Russia 
and Japan. Therefore, we included pink salmon abundance from 
all these populations as an index of competitors in the second year 
of sockeye life at sea. Although there is evidence for overlap in the 
distribution of pink salmon from the Far East and sockeye salmon 
from southern BC (Takagi et al. 1981; Myers et al. 2007; Beacham 
et al. 2014), the extent of overlap is uncertain. Therefore, we re-
peated our analyses with an index of pink and sockeye salmon 
competitors in the second year of sockeye life at sea that was 
composed of only salmon originating from North America. 

It is well known that climate and oceanographic conditions can 
influence sockeye salmon growth (Cox and Hinch 1997; Hinch 
et al. 1995) and productivity (Mueter et al. 2002a, 2002b, 2005). It 
has also been recently suggested that exposure to farmed salmon 
early in sockeye marine life may increase the influence of subse-
quent competition with pink salmon on sockeye productivity 
(Connors et al. 2012), though we note that this correlative relation-
ship is uncertain and the underlying mechanism(s) unknown. Our 
initial analyses did not account for these other factors, which 
could potentially confound the relationships we describe. To eval-
uate whether the conclusions of our main analyses were sensitive 
to the inclusion of these other factors, we reran the analyses 
described above to include terms for SST in the winter preceding 
juvenile sockeye marine entry (e.g., Mueter et al. 2002a; Connors 
et al. 2012) and farmed salmon production along juvenile sockeye 
migration routes (as a proxy for potential pathogen exposure; 
Connors et al. 2012). These factors were considered in models both 
individually and together. In addition to these individual factors, 
the analyses also included interactions between farmed salmon 
production and pink salmon abundance as previously identified 
and described (Connors et al. 2012). We fit all models, calculated 
their AICc weights, and then generated multimodel averaged pa-
rameter estimates for each factor. The multimodel parameter es-
timates for the influence of pink salmon and sockeye salmon 
abundance could then be compared with those from the baseline 
analyses we conducted to evaluate if the relationships quantified 
in our baseline analyses were sensitive to the inclusion of other 
potential influential explanatory factors. 

All analyses were performed in R (2012) using the lme4 (for the 
linear mixed effects modeling) and MuMIn (for multimodel infer-
ence) packages. The lme4 package is the only R package that sup-
ports crossed random effects (i.e., non-nested time and location 
dependent random effects) but does not allow for autocorrelated 
errors. Therefore, we examined the assumption that within-
population residuals were not temporally autocorrelated by ex-
amining the correlation between residuals within populations 
from the models in eqs. 1–3 at a 1-year lag. In instances where 
there was significant lag-1 autocorrelation in residuals (at � 
0.05), we reran our analysis after removing those populations to 
determine how influential their results were to the overall con-
clusions. 

Results 

Odd–even year patterns 
The annual mean abundance of maturing pink salmon return-

ing to natal watersheds from across the North Pacific increased 
from approximately 209 million fish during the 1950s and 1970s to 
approximately 385 million fish after the mid-1970s ocean regime 
shift. Maturing pink salmon were approximately 38% more abun-
dant in odd- versus even-numbered years during both the entire 
study period and after the mid-1970s ocean regime shift. In North 
America, pink salmon abundance increased approximately 2.5-fold 
after the regime shift (from 65 to 170 million fish), and they were 
37% more abundant in odd-numbered years of the recent period. 
Across all years, pink salmon in North America averaged 18% more 
fish in odd-numbered years. 

Sockeye survival rates (residuals from Ricker stock–recruitment 
relationship) were markedly lower during odd- versus even-
numbered brood years for the entire study period and after the 
regime shift. During the recent period, sockeye survival rates 
were approximately 20% lower in odd-year broods than even-year 
broods, on average. Lower survival from odd-numbered broods 
was observed, on average, in 20 of the 24 sockeye populations 
(Fig. 2a). 

Length-at-age of returning male and female sockeye salmon was 
markedly lower in odd- versus even-numbered brood years for the 
entire period of data and for the period after the regime shift. This 
pattern was consistent among all sockeye populations for both 
male and female salmon (Figs. 2c, 2d). 

The proportion of sockeye salmon in each population spending 
3 years at sea tended to be greater among odd-numbered brood 
years for the entire study period and after the regime shift, as 
hypothesized. Delayed maturation was more common in odd- ver-
sus even-numbered brood years in 10 of 13 populations (Fig. 2b). 

Hypotheses 
Sockeye survival rates were typically negatively correlated with 

the abundance of pink salmon in the North Pacific in the second 
sockeye growing season at sea (Fig. 3). The hypothesis that com-
petition with pink salmon in the second year of sockeye life at sea 
leads to reduced productivity had strong data support (i.e., a term 
for this competition occurred in almost all models that had sup-
port as indicated by a relative variable importance close to 1; 
Table 2 and “Productivity” row in Table 3) and had the strongest 
predicted negative relationship with sockeye productivity (“Pro-
ductivity” row in Table 3). There was little data support for inverse 
relationships between sockeye productivity and pink salmon 
abundance in the first year, as opposed to second year, of sockeye 
marine life or the abundance of sockeye in the North Pacific 
(Tables 2 and 3). These findings suggest that it is competition with 
pink salmon in the second and later years of marine life, as op-
posed to conspecific or pink salmon in the first year of marine life, 
that leads to reduced survival. 

For those Fraser River sockeye populations for which we had 
data, mean male and female length was typically negatively cor-
related with the abundance of pink salmon in the North Pacific 
during the second sockeye growing season at sea (Figs. 4 and 5). 
However, of the hypotheses considered, North Pacific sockeye 
abundance was predicted to have the strongest negative influence 
on adult male and female sockeye length, and sockeye abundance 
appeared in all models that had data support (“Standard fork 
length” rows in Tables 2 and 3). The abundance of pink salmon 
across the North Pacific in the second year of sockeye marine life 
had the second strongest predicted negative influence on adult 
male and female sockeye length of the hypotheses considered and 
was more negative for male than female sockeye (Tables 2 and 3). 
In contrast with the support of the hypothesis that competition 
with sockeye and pink salmon in the second year of sockeye ma-
rine life leads to reduced sockeye growth, there was little support 
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for the hypothesis that competition with pink salmon in the first 
year of sockeye marine life leads to reduced adult male and female 
sockeye salmon length (Tables 2 and 3). These findings suggest 
that competition with conspecifics as well as pink salmon in the 
second and later years of marine life leads to reduced growth at 
sea and smaller sockeye salmon on the spawning grounds. 

The proportion of total sockeye recruits from a given brood year 
that spent 3 years in the ocean was positively related to the abun-
dance of pink salmon in the North Pacific for most of the sockeye 
populations we considered (Fig. 6). Of the hypotheses considered, 
there was strong data support for the hypotheses that North 
Pacific pink salmon abundance in the first and second year of 
sockeye ocean life had a positive influence on the proportion of 
sockeye that delayed maturation and returned at ocean-age-3 
(Tables 2 and 3). This effect was weaker for pink salmon abun-
dance in the first, as opposed to second, year of sockeye ocean life, 
and there was much less support for an effect of North Pacific 
sockeye abundance (Tables 2 and 3). 

The estimated magnitude of the relationships between produc-
tivity, length, and age at maturity of sockeye salmon and North 
Pacific pink salmon abundance based on the hierarchical analyses 
varied by population (Fig. 7), with Harrison productivity being the 
most anomalous (Fig. 7a). 

We did not find support for the hypothesis that returning adult 
pink salmon predate upon juvenile sockeye, which would have 
resulted in reduced productivity in years when sockeye migrated 
to sea as large numbers of pink salmon returned to spawn. The 
inclusion of adult pink salmon abundance as an index of potential 

predators did not improve model fit relative to the null model 
without an index of predators (Table 2). 

Predicted reduction in sockeye returning to Fraser River as 
a function of pink salmon abundance 

Based on the relationship between North Pacific pink salmon 
abundance and sockeye productivity quantified in our analyses, 
across the range of pink salmon abundance observed since the 
1950s to present (see eq. 4), competition with pink salmon is pre-
dicted to reduce the number of adult sockeye that return to the 
Fraser River before the onset of fisheries by up to 67% (i.e., from 
mean recruits of �16 million sockeye at low pink salmon abun-
dance (150 million pinks) to �5.3 million sockeye at high pink 
salmon abundance (600 million pinks); Fig. 8). Following the 
mid-1970s ocean regime shift, annual pink salmon abundance 
increased from approximately 200 million to 400 million fish, 
resulting in a predicted reduction in Fraser River sockeye salmon 
of �5.5 million (39%). 

Sensitivity analyses 
Our finding that pink salmon abundance in the second year of 

sockeye marine life influenced sockeye productivity was consis-
tent when using either detrended (see above) or raw data (see 
online Supplementary Tables S1a, S1b1). Likewise, when using raw 
data, both North Pacific sockeye and pink salmon abundances 
during the second year of sockeye marine life had support for 
their negative relationship with Fraser River sockeye length 
though the support was weaker for North Pacific pink salmon 
abundance using the raw data. In contrast with these relatively 

Fig. 2. Survival (a), proportion of ocean-age-3 (b), and length-at-age of male (c) and female (d) sockeye salmon populations from British 
Columbia and Washington during odd- versus even-numbered brood years, 1978–2005. Values are normalized (Z) relative to the entire data 
time series, except survival, which is the mean residual from the recruitment relationship. 
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consistent findings, our results involving pink salmon abundance 
in the first year of sockeye marine life were inconsistent, as shown 
by the change in the direction of the parameter estimate when 
using raw versus detrended data, in addition to being weak rela-
tionships. 

Our finding that sockeye salmon productivity was negatively 
related to pink salmon abundance during the second year of sock-
eye life at sea was sensitive to the use of North Pacific versus North 
American pink salmon abundances when considering the de-
trended data (Tables S3a, S3b1) but not the raw data (Tables S2a, 
S2b1). Specifically, there was little support for a negative relation-
ship between detrended North American pink salmon abundance 
and sockeye productivity, but there was strong support for the 
negative relationship when raw pink salmon data were used. In 
addition, there was still support for negative relationships be-
tween North American pink salmon abundance and the size of 
male and female sockeye returning to spawn in the Fraser River at 
4 years of age (Tables S2a, S2b and S3a, S3b1). When considering 

just North American salmon abundance, sockeye salmon contin-
ued to have the strongest predicted influence on the size of male 
and female sockeye returning to spawn. Lastly, when considering 
North American pink salmon abundance, there was still support 
for the hypothesis that the proportion of ocean-age-3 recruits was 
positively related pink salmon abundance (Tables S2a, S2b1). 

When the analyses were repeated in a framework that included 
other potentially influential factors, including oceanographic 
conditions (e.g., sea surface temperature), potential exposure to 
pathogens from salmon aquaculture, and a mediating effect of 
exposure to farmed salmon on the relationship between sockeye 
productivity and pink salmon abundance during the second year 
of sockeye life at sea, our findings remained largely the same 
(Tables S4a, S4b and S5a, S5b1). Specifically, multimodel averaged 
predicted effects of pink salmon abundance on sockeye produc-
tivity and length-at-age were consistently negative and similar in 
magnitude to those estimated in analyses without these addi-
tional factors (Tables S4a, S4b and S5a, S5b1). Also, there was still 

Fig. 3. Relationship between sockeye salmon survival rates (residuals of population specific Ricker stock–recruit relationship in loge space) 
and North Pacific pink salmon abundance in the second year of sockeye life at sea. 
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support for the hypothesis that the proportion of ocean-age-3 
recruits was positively related to pink salmon abundance (Tables S4a, 
S4b and S5a, S5b1). 

Collinearity among the independent variables was weak to 
moderate for detrended (0.0 to 0.33) and raw variables (0.2 to 0.56; 
Table S71), and all independent variables had variance inflation 
factors of <2, suggesting that correlations among these indepen-
dent variables were unlikely to substantially inflate the standard 
errors of our parameter estimates (Zuur et al. 2009). Overall, there 
was little evidence of temporal correlation in the population-
specific residuals from the best-fit models in both the initial and 

sensitivity analyses. Rerunning the analyses without those few 
populations that exhibited significant lag-one correlation in resid-
uals did not affect our conclusions. 

Discussion 
The productivity of sockeye salmon populations in BC, South-

east Alaska, and Washington has declined similarly over time and 
intensified in recent years, suggesting that the primary causal 
mechanism driving this decline operates at a large, multiregional 
spatial scale at sea (Peterman and Dorner 2012). We examined the 
productivity and life history characteristics of up to 36 sockeye 
populations including 18 Fraser River populations spanning 
this region of similar trends in productivity over the past 55 years 
to test whether competition between pink and sockeye salmon 
for resources at sea may have contributed to these declines. We 
found consistent evidence that productivity of these sockeye 
salmon populations has declined in response to increasing abun-
dance of pink salmon in the North Pacific Ocean. Furthermore, 
length-at-age of male and female Fraser River sockeye salmon was 
inversely correlated with both pink and sockeye salmon abun-
dance, and age-at-maturity of Fraser River sockeye salmon was 
positively correlated with pink salmon abundance. These findings 
were consistent for both detrended and raw datasets involving 
North Pacific pink salmon, indicating that the influence of pink 
salmon was detected across both short and long time scales. The 
abundance of pink salmon in the North Pacific alternates from 
high (odd-numbered years) to relatively low abundance (even-
numbered years), and this alternating-year pattern was also ob-
served in sockeye salmon productivity, length-at-age, and age at 
maturity. Thus, the evidence for competition between pink and 
sockeye salmon comes from both hierarchical modeling of pat-
terns over time and the natural experiment provided by the 2-year 
life cycle of pink salmon and its alternating-year abundance. Our 
analyses predict that an increase in pink salmon abundance from 
150 million to 600 million fish (i.e., the observed range) would lead 
to a �67% reduction in total abundance of returning Fraser River 
sockeye salmon (catch and spawning escapement combined) after 
controlling for other variables in the model such as parental 
spawning abundance. 

Temporal and spatial influence of pink salmon 
Sockeye salmon may be influenced by competition with pink 

salmon throughout their life at sea. Early marine scale growth of 
two Fraser River sockeye salmon populations (Chilko, Birken-

Table 2. Summary of model selection statistics for analyses of hypoth-
eses related to interactions between pink and sockeye salmon. 

Hypothesis Model LL �AICc Weight 

1. Productivity Pt+4 + Pt+3 −1594.68 0.00 0.60 
Pt+4 + Sxt+4 −1595.93 2.50 0.17 
Pt+4 −1597.43 3.34 0.11 
Pt+4 + Pt+3 + Sxt+4 −1595.35 3.51 0.10 
Null −1601.21 8.74 0.01 
Pt+3 −1600.42 9.32 0.01 
Sxt+4 −1600.82 10.13 0.00 
Pt+3 + Sxt+4 −1600.43 11.49 0.00 

2. Standard fork length 
(males) 

Pt+4 + Sxt+4 −396.74 0.00 0.70 
Pt+4 + Pt+3 + Sxt+4 −396.64 1.99 0.26 
Sxt+4 −401.12 6.60 0.03 
Pt+3 + Sxt+4 −400.94 8.40 0.01 
Pt+4 −406.66 17.68 0.00 
Pt+4 + Pt+3 −406.32 19.17 0.00 
Null −414.58 31.36 0.00 
Pt+3 −414.48 33.32 0.00 

2. Standard fork length 
(females) 

Pt+4 + Sxt+4 −403.59 0.00 0.55 
Pt+4 + Pt+3 + Sxt+4 −403.24 1.47 0.26 
Sxt+4 −406.17 2.98 0.12 
Pt+3 + Sxt+4 −405.82 4.45 0.06 
Pt+4 −412.47 15.58 0.00 
Pt+4 + Pt+3 −411.70 16.22 0.00 
Null −417.72 23.93 0.00 
Pt+3 −416.83 24.32 0.00 

3. Proportion ocean-age-3 
recruits 

Pt+4 −103.99 0.00 0.43 
Pt+4 + Pt+3 −103.56 1.25 0.23 
Pt+3 + Sxt+4 −104.07 2.27 0.14 
Pt+4 + Pt+3 + Sxt+4 −103.44 3.12 0.09 
Pt+3 −105.83 3.69 0.07 
Pt+4 + Sxt+4 −105.66 5.44 0.03 
Null −108.08 6.08 0.02 
Sxt+4 −108.90 9.82 0.00 

4. Productivity (predation) Null −1601.75 0.00 1.00 
Ppredators −1601.72 12.38 0.00 

Note: All models were fit to data with linear time trends removed with the 
exception of the proportion of ocean-age-3 recruits (see Table S1 for analyses 
with raw data1). The dependent variable in each hypothesis is denoted by “Vari-
able” and includes sockeye productivity (loge(recruits/spawner)), the mean stan-
dardized length of 4-year-old male and female sockeye on the spawning 
grounds, and the proportion of total recruits from a given brood year that spent 
3 years in the ocean. Independent variables in the hypotheses (Model) are North 
Pacific pink salmon abundance (Pt+4) lagged 4 years later from the correspond-
ing sockeye brood year to reflect the abundance of potential pink salmon com-
petitors in the second sockeye growing season at sea, Northeast Pacific pink 
salmon abundance (Pt+3) lagged by 3 years to reflect the abundance of potential 
pink salmon competitors in the first sockeye growing season at sea, and North 
Pacific sockeye salmon abundance (Sxt+4) lagged by 4 years to reflect the number 
of potential conspecific competitors in the second and third sockeye growing 
seasons at sea. Ppredators is the abundance of potential pink salmon predators 
returning to the coast in the year sockeye smolts enter the marine environment. 
Models for each set of hypotheses are ordered by increasing values of the small-
sample Akaike information criterion (AICc). Also shown are the log likeli-
hoods (LL), differences in AICc from the AICc of the top model (DAICc), and 
Akaike model weights (wi). The null model is simply within-population and 
within-brood-year density dependence. 

Table 3. Multimodel averaged parameter estimates, unconditional 
standard error (SE), and relative variable importance (RVI) of parame-
ters appearing in the hypotheses in Table 2. 

Hypothesis Variable 
Coefficient 
(in SDU) 

SE 
(in SDU) RVI 

1. Productivity Pt+4 −0.153 0.048 0.98 
Pt+3 0.049 0.036 0.45 
Sxt+4 0.001 0.022 0.25 

2. Standard fork length 
(males) 

Pt+4 −0.224 0.073 0.96 
Pt+3 −0.033 0.076 0.27 
Sxt+4 −0.347 0.069 1.00 

2. Standard fork length 
(females) 

Pt+4 −0.181 0.078 0.81 
Pt+3 −0.062 0.074 0.33 
Sxt+4 −0.365 0.074 1.00 

3. Proportion ocean-age-3 
recruits 

Pt+4 0.552 0.227 0.88 
Pt+3 0.298 0.246 0.41 
Sxt+4 0.017 0.303 0.26 

Note: All models were fit to data with linear time trends removed. Parameters 
include the abundance of potential pink salmon competitors beginning in the 
first (Pt+3) and second sockeye growing seasons at sea (Pt+4) and well as the 
number of potential conspecific competitors in the second and third sockeye 
growing seasons at sea (Sxt+4). Parameter estimates were measured in standard 
deviation units (SDU) on dependent variables with linear time trends removed. 
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head) during their first year at sea tends to be negatively corre-
lated with regional abundances of juvenile pink salmon estimated 
from adult returns during the following year (McKinnell and 
Reichardt 2012). In contrast, survival of Babine sockeye salmon at 
sea is positively correlated with an index of juvenile pink salmon 
abundance, possibly because juvenile pink salmon may swamp 
predators of sockeye salmon (Peterman 1982). Our analyses indi-
cated weak and inconsistent support for interactions between 
pink and sockeye salmon in the first year of marine life. This 
inconclusive finding may stem, in part, from the opposing effects 
of competition for prey and predator swamping. 

Our analyses provide consistent support for the hypothesis that 
competition between pink and sockeye salmon begins (or inten-
sifies) during the second year of sockeye marine life. This finding 
is consistent with the period of interaction between Bristol Bay 
sockeye salmon and Russian pink salmon (Ruggerone et al. 2003, 
2005; Ruggerone and Nielsen 2004). This research in Bristol Bay used 
scale growth measurements to show that sockeye growth was re-
duced during their second and third years at sea of odd-numbered 
years, corresponding with high pink salmon abundance. Scale cir-
culi measurements revealed that sockeye growth reduction in odd-
numbered years occurred shortly after peak growth in spring and 
continued into the fall of their second and third years at sea. Inter-
action with abundant pink salmon in odd-numbered years led to 
reduced adult length-at-age and 26%–45% lower smolt to adult sur-
vival depending on smolt age. No pink–sockeye salmon interaction 
was detected during the first year at sea because relatively few pink 
salmon are present in the southeastern Bering Sea (Ruggerone et al. 
2010). 

Our analyses support the hypothesis that the combined abun-
dances of both North American and Asian pink salmon influenced 

the productivity and life history of Fraser River sockeye salmon, 
while there was support for hypotheses that included the abun-
dance of only pink salmon from North America when using raw 
but not detrended data (Tables S2a, S2b and S3a, S3b1). The lack of 
support when using detrended data probably reflects the rela-
tively small differences between odd- and even-year abundances 
of North American pink salmon across all years of the investiga-
tion. However, Asian pink salmon are approximately 50% more 
abundant than pink salmon in North America (Ruggerone et al. 
2010), and the limited tagging and genetic data that have been 
collected demonstrate overlap between Asian pink salmon and 
sockeye salmon originating from BC (Takagi et al. 1981; Myers 
et al. 2007; Beacham et al. 2014). 

Recent genetic analyses indicate that sockeye salmon originat-
ing from BC migrate farther west and overlap to a greater extent 
with Asian pink salmon than previously indicated by tagging stud-
ies (Takagi et al. 1981; Myers et al. 1996). Sockeye salmon from BC 
have been captured in their first year at sea along the Alaska 
Peninsula during summer and fall (Tucker et al. 2009), near the 
Aleutian Islands during winter (Farley et al. 2011), and Fraser River 
sockeye salmon have been captured in the Bering Sea (Beacham 
et al. 2014). Juvenile sockeye salmon originating from the Fraser 
River and adjacent areas dominate the stock composition of sock-
eye along the Alaska Peninsula during fall, suggesting that these 
stocks migrate westward as far as 175°E during their first year at 
sea (Beacham et al. 2014). Asian pink salmon have been reported 
to migrate eastward to as far as 155°W based on tagging (Takagi 
et al. 1981), which provides additional evidence to suggest sympa-
try between BC sockeye and Asian pink salmon. Furthermore, 
overlap between these species may be greater during odd-
numbered years when pink salmon are more broadly distributed 

Fig. 4. Standardized fork length of 4-year-old male sockeye salmon spawners in relation to North Pacific pink salmon abundance in the 
second year of sockeye life at sea. 
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on the high seas, based on Japanese gillnet surveys across the 
North Pacific during 1972–1998 (Azumaya and Ishida 2000). We 
hypothesize that sympatry between Asian pink salmon and North 
American sockeye salmon is facilitated by the counterclockwise 
movement of the Alaska Gyre and the westward flow of the Alaska 
Current along the Alaska Peninsula (Mann and Lazier 2006). 

Unique sockeye life history 
Our hierarchical analyses suggest that the productivity of all 

but one of 36 sockeye populations considered was inversely re-
lated to North Pacific pink salmon abundance. The single outlier, 
Harrison River sockeye salmon, is noteworthy because these sock-
eye have a unique life history among the populations we consid-
ered and their productivity has trended in the opposite direction 
of other Fraser River sockeye salmon populations (Tucker et al. 
2009; Beamish et al. 2010; Peterman and Dorner 2012). Harrison 
River sockeye are primarily “ocean-type” salmon that emigrate to 
sea as subyearlings rather than yearlings that overwinter in lakes, 
as do most sockeye populations we considered. Harrison River 
sockeye salmon enter the Strait of Georgia approximately 
6–8 weeks after “lake-type” yearling sockeye smolts, initially in-
habit inlets rather than offshore areas of the Strait, delay emigra-
tion to the ocean until winter, and primarily emigrate through 
the Strait of Juan de Fuca rather than through Johnstone Strait 
(Tucker et al. 2009; Beamish et al. 2010; Beacham et al. 2014). These 
life history characteristics may reduce the extent to which Harri-
son River sockeye interact with pink salmon in the North Pacific, 
but odd-year broods may compete with local juvenile pink salmon 
during the first summer in the Strait of Georgia, leading to re-
duced productivity and delayed maturation (Beamish et al. 2010). 

Oceanographic, prey life history, and predation effects 
A variety of factors at sea undoubtedly affect sockeye growth, 

maturation, and productivity in addition to the species interac-
tions we identify here (e.g., Mueter et al. 2002a, 2002b, 2005; Wells 
et al. 2007; Healey 2011; McKinnell et al. 2014). These other factors 
could confound our analyses. However, when we considered the 
potentially confounding influence of SST and farmed salmon pro-
duction in the analyses (Connors et al. 2012), our conclusions did 
not change and species interactions remained the primary factor 
of influence. Our findings support the hypothesis put forward by 
Holt and Peterman (2004) that density dependence and its effect 
on growth and delayed maturation (Healey et al. 2000) may have a 
greater influence than physical oceanographic features (Cox and 
Hinch 1997). Irvine and Akenhead (2013) also concluded that the 
smolt to adult survival of Chilko sockeye salmon (Fraser River 
population) was more related to indices of total salmon abun-
dance at sea, including Asian salmon, than to oceanographic 
conditions. Physical oceanographic conditions are important to 
salmon and they set the baseline for growth and survival, but the 
dynamic and complex food web and salmon interactions are 
likely to be equally important though perhaps more elusive to 
detect and evaluate. 

Most salmon mortality at sea is thought to occur during the first 
year at sea (Ricker 1976; Beamish and Mahnken 2001; Farley et al. 
2007). In response to the unexpectedly low return of adult Fraser 
sockeye salmon in 2009 from the 2007 smolt emigration, investi-
gators reported anomalous oceanographic conditions encoun-
tered by sockeye salmon during early marine life. Low sockeye 
survival was associated with unfavorable winds, high river runoff, 
and pronounced surface stratification that appeared to cause 

Fig. 5. Standardized fork length of 4-year-old female sockeye salmon spawners in relation to North Pacific pink salmon abundance in the 
second year of sockeye life at sea. 
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low prey production and reduced growth (Beamish et al. 2012; 
Thomson et al. 2012; McKinnell et al. 2014). Other investigators 
reported disease and toxic algae blooms in the Strait of Georgia as 
possible factors (Rensel et al. 2010; Miller et al. 2011). 

Although mortality during early marine life is unquestionably 
important to salmon production, recent evidence also indicates 
that mortality later in marine life may also be important 
(Bradford 1995). For example, Welch et al. (2011) reported that 
most mortality of Fraser sockeye salmon occurred after sockeye 
exited the Salish Sea, based on large acoustically tagged Fraser 
River sockeye salmon smolts and detection arrays set along the 
coast and at the mouth of the Fraser River. In western Alaska, 
adult returns of Chinook (Oncorhynchus tshawytscha), chum, and 
coho (Oncorhynchus kisutch) salmon declined abruptly during the 
1997–1998 El Niño event, suggesting that El Niño related processes 
late in marine life (as opposed to early in marine life when El Niño 
had not yet occurred) contributed to reduced survival and abun-
dance (Agler 2010). Our investigation, and investigations of Bristol 
Bay sockeye salmon (Ruggerone et al. 2003), provide additional 
evidence that significant mortality of salmon may also occur after 
early marine life. Additional research is needed to improve our 
understanding of the relative importance of mortality rates early 
in marine life versus those later in marine life in shaping the 
dynamics of salmon populations. 

The abundance of both sockeye and pink salmon in Alaska has 
been relatively high since the mid-1970s (Ruggerone et al. 2010), 
likely as a result of favorable (warmer) oceanographic conditions 
during the first year of marine life (Mueter et al. 2002a, 2002b; 
Stachura et al. 2014), which are correlated with increased early ma-
rine growth and survival (Ruggerone et al 2007). At first glance, this 
pattern may seem to contradict the hypothesis that competition 

between pink and sockeye salmon for prey has led to reduced sock-
eye growth and productivity. However, while the survival and abun-
dance of Alaska sockeye has been shown to be correlated with 
increased early marine growth and SST, length-at-age, survival, and 
abundance of Alaskan sockeye have also been shown to be inversely 
related to pink salmon abundance later in marine life (Ruggerone 
et al. 2003, 2007). This suggests that while the survival and abun-
dance of Alaskan sockeye has been strongly positively influenced by 
favorable oceanographic conditions during early marine life in re-
cent decades, competition for resources with pink salmon may still 
occur later in marine life. We hypothesize that the balance between 
these opposing processes may tilt in favor of increased survival and 
abundance for Alaskan sockeye populations but not those to the 
south that have, on average, experienced less favorable early marine 
oceanographic conditions. 

The life history of key prey shared by pink and sockeye salmon 
likely contributes to the strong species interaction shown in this 
and other studies (Ruggerone et al. 2005). Pink salmon reportedly 
influence the standing crop of macrozooplankton (Shiomoto et al. 
1997; Sugimoto and Tadokoro 1997), which are also consumed by 
sockeye salmon. Squid (e.g., Berryteuthis anonychus) are an excep-
tionally important prey of both species, and squid abundance in 
their diets is reduced in odd-numbered years when pink salmon 
are abundant (Aydin 2000; Kaeriyama et al. 2004; Davis et al. 2005; 
Aydin et al. 2005). These squid (B. anonychus) exhibit a 2-year life 
cycle and predation by pink salmon may be a key factor control-
ling squid abundance (Nesis 1997; Jorgensen 2011). Predation by 
pink salmon on prey with biennial life histories (Tsuda et al. 2004) 
may enhance the alternating-year pattern of prey abundance, 
leading to the alternating-year pattern of sockeye salmon growth, 
productivity, and age at maturation. Furthermore, advection and 

Fig. 6. The proportion of all sockeye salmon recruits from a given brood year that matured after 3 years in the ocean in relation to North 
Pacific pink salmon abundance in the second year of sockeye life at sea. 
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active migration of key prey, such as squid, in the eastward-
flowing Subarctic Current (Mann and Lazier 2006) may indirectly 
enhance the interaction between Asian pink salmon and sockeye 
salmon in this study. 

Predation is often a key factor affecting salmon survival (Quinn 
2005), but we found no evidence that predation by returning adult 
pink salmon influenced sockeye salmon productivity. This find-
ing is consistent with observations of few juvenile salmon con-
sumed by returning adult pink salmon in Southeast Alaska 
(Sturdevant et al. 2012). 

Management implications 
Our study has important implications for policy and manage-

ment of salmon hatcheries because it provides strong evidence 
that salmon species compete for prey at sea, leading to potentially 
important effects on salmon productivity and life history charac-
teristics. Approximately 1.4 billion hatchery pink salmon are re-
leased into the North Pacific each year, of which 70% are from 
hatcheries in North America (Ruggerone et al. 2010). A key goal 
of hatcheries is to maintain and stabilize high levels of salmon 
harvests. However, even though overall abundance of wild pink 

Fig. 7. Multimodel averaged predicted relationships (solid vertical line ± 2 unconditional standard errors dashed lines) between North 
Pacific pink salmon abundance during the second sockeye growing season at sea and (a) sockeye productivity (loge (recruits/spawner)), (b) the 
proportion of total sockeye recruits that matured after 3 years in the ocean, and the standardized length of 4-year-old male (c) and female (d) 
spawners. A dashed vertical line at “0” highlights the observed relationship relative to no effect. The x axis in each plot is the response of each 
dependent variable to a one standard deviation unit increase in pink salmon abundance (�120 million pink salmon). For the coefficients in 
panel (b), the response is the loge(odds) of maturing after 3 years in the ocean instead of 2 years. For example, a loge(odds) of 0.5 is equivalent 
to a 1.65 greater chance of maturing at ocean-age-3. Solid circles corresponding to each individual population are multimodel averaged 
estimates of population-specific responses to a one standard deviation unit increase in pink salmon abundance based on hierarchical models 
fit to all populations simultaneously. Open circles are corresponding multimodel averaged parameter estimates based on models fit to each 
population independently. All parameter estimates are based on models fit to data without linear time trends removed. 
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salmon has been exceptionally high during the past 30 years, 
hatchery operators have proposed substantial increases in 
hatchery pink salmon in Prince William Sound, Kodiak, Yakutat, 
Southeast Alaska, and Russia (http://www.adfg.alaska.gov/index. 
cfm?adfg=fishingHatcheriesPlanning.enhance). The greatest pro-
duction of hatchery pink salmon occurs in Prince William Sound, 
Alaska, where hatchery pink salmon reportedly reduced the 
growth of wild pink salmon because of food limitations in near-
shore and oceanic areas (Cross et al. 2005), and hatchery pink 
salmon reduced wild pink salmon abundances from up to 17 mil-
lion fish per year (Hilborn and Eggers 2000, 2001) to between 0 and 
4.6 million fish per year (Wertheimer et al. 2004). 

Pink salmon, including those produced in hatcheries, appear to 
have a strong influence on the North Pacific ecosystem. Seabird 
diet, body mass, and reproductive success near the Aleutian 
Islands are reduced in odd-numbered years when pink salmon 
abundance is exceptionally high (Toge et al. 2011; Springer and 
van Vliet 2014). In Prince William Sound, recovery of Pacific her-
ring (Clupea pallasii) populations during the 20-year period after 
the Exxon Valdez oil spill may have been inhibited by competition 
with juvenile hatchery pink salmon for prey (Pearson et al. 2012). 
Additionally, salmon migrate long distances from their natal riv-
ers, and abundant hatchery fish in Asia may compete with de-
pleted wild populations in Norton Sound, Alaska, more than 
2000 km away (Ruggerone et al. 2012). In response to the growing 
evidence for ecological interactions of salmonids at sea, scientists 
have argued for international cooperation among nations in the 
North Pacific to reduce competition among hatchery and wild 
salmon at sea (Peterman 1984; Holt et al. 2008; Peterman et al. 
2012) and among hatchery salmon and other ecosystem compo-
nents, including seabirds (Springer and van Vliet 2014). 
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Supplementary tables 

These supplementary tables provide model selection summaries and parameter estimates for 

models fit to the raw data without time trends removed (S1a, b), models that only considered 

North American pink and sockeye abundance (raw data: S2a, b; de-trended data: S3a, b) and 

models that included additional hypotheses (raw data: 4a, b; de-trended data: S5a, b). A 

correlation matrix of all independent variables used in the main and sensitivity analyses is shown 

in Table S6. 

Table S1a. Summary of model selection statistics for analyses of hypotheses related to 

interactions between pink and sockeye salmon using data without linear time trends removed. 

The dependent variable in each hypothesis is denoted by “Variable” and includes sockeye 

productivity (loge[recruits/spawner]), the average standardized length of four-year old male and 

female sockeye on the spawning grounds and the proportion of total recruits from a given brood 

year that spent three years in the ocean. Terms in the hypotheses (Model) are North Pacific pink 

salmon abundance (Pt + 4) lagged by four years from the corresponding sockeye brood year to 

reflect the abundance of potential pink salmon competitors in the second sockeye growing 

season at sea, Northeast Pacific pink salmon abundance (Pt + 3) lagged by 3 years to reflect the 

abundance of potential pink salmon competitors in the first sockeye growing season at sea and 

North Pacific sockeye salmon abundance (Sxt + 4) lagged by 4 years to reflect the number of 

potential conspecific competitors in the second and third sockeye growing season at sea. Ppredators 
is the abundance of potential pink salmon predators returning to the coast in the year sockeye 

smolts enter the marine environment. Each set of hypotheses is ordered by small-sample Akaike 

Information Criterion (AICc). Also shown are the log likelihoods (LL), differences in AICc from 

the AICc of the top model (∆AICc), and Akaike model weights (wi). 
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Hypothesis Model LL Δ AICc Weight 
1. Productivity Pt + 4 -1704.67 0.00 0.51 

Pt + 4 + Pt + 3 -1704.43 1.68 0.22 
Pt + 4 + Sxt + 4 -1704.59 2.00 0.19 
Pt + 4 + Pt + 3 + Sxt + 4 -1704.38 3.74 0.08 
Sxt + 4 -1710.72 12.10 0.00 
Pt + 3 + Sxt + 4 -1710.50 13.81 0.00 
Pt +3 -1712.95 16.56 0.00 
null -1714.07 16.64 0.00 

2. Std. fork length (males) Sxt + 4 -434.61 0.00 0.38 
Pt + 4 + Sxt + 4 -433.94 0.82 0.25 
Pt + 4 + Pt + 3 + Sxt + 4 -433.23 1.57 0.17 
Pt + 3 + Sxt + 4 -434.32 1.59 0.17 
Pt + 4 -438.03 6.84 0.01 
Pt + 4 + Pt + 3 -438.02 8.99 0.00 
Pt +3 -441.44 13.66 0.00 
null -442.94 14.51 0.00 

2. Std. fork length (females) Sxt + 4 -426.03 0.00 0.52 
Pt + 4 + Sxt + 4 -425.91 1.93 0.20 
Pt + 3 + Sxt + 4 -425.93 1.97 0.19 
Pt + 4 + Pt + 3 + Sxt + 4 -425.71 3.70 0.08 
Pt + 4 -430.72 9.38 0.01 
Pt + 4 + Pt + 3 -430.39 10.88 0.00 
Pt +3 -431.90 11.73 0.00 
null -434.24 14.28 0.00 

3. Proportion ocean-age-3 recruits Pt + 4 -103.99 0.00 0.43 
Pt + 4 + Pt + 3 -103.56 1.25 0.23 
Pt + 3 + Sxt + 4 -104.07 2.27 0.14 
Pt + 4 + Pt + 3 + Sxt + 4 -103.44 3.12 0.09 
Pt +3 -105.83 3.69 0.07 
Pt + 4 + Sxt + 4 -105.66 5.44 0.03 
null -108.08 6.08 0.02 
Sxt + 4 -108.90 9.82 0.00 

4. Productivity (predators) null -1715.23 0.00 1 
Ppredators -1714.33 12.05 0 
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Table S1b. Multimodel averaged parameter estimates, unconditional standard error (SE) and 

relative variable importance (RVI) of parameters appearing in the hypotheses in Table S1a. 

Parameters include the abundance of potential North Pacific pink salmon competitors in the first 

(Pt + 3) and second and third sockeye growing season at sea (Pt + 4) and well as the number of 

North Pacific potential conspecific competitors in the second and third sockeye growing season 

at sea (St + 4). Parameter estimates were measured in standard deviation units (SDU) on 

dependent variables with without linear time trends removed. 

Coefficient SE (in Hypothesis RVI(in SDU) SDU) 

1. Productivity Pt + 4 -0.296 0.063 1.00 
Pt + 3 -0.034 0.079 0.26 
Sxt + 4 -0.019 0.057 0.27 

2. Std. fork length (males) Pt + 4 -0.176 0.136 0.43 
Pt + 3 0.107 0.137 0.34 
Sxt + 4 -0.394 0.101 0.99 

2. Std. fork length (females) Pt + 4 -0.081 0.136 0.29 
Pt + 3 0.051 0.141 0.27 
Sxt + 4 -0.400 0.097 0.99 

3. Proportion ocean-age-3 recruits Pt + 4 0.552 0.227 0.88 
Pt + 3 0.298 0.246 0.41 
Sxt + 4 0.017 0.303 0.26 
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Table S2a. Same as Table S1a but based on North American pink and sockeye salmon 

abundance and models fit to data without linear time trends removed. 

Hypothesis Model LL Δ AICc Weight 

1. Productivity Pt + 4 -1705.82 0.00 0.52 
Pt + 4 + Sxt + 4 -1705.65 1.84 0.21 
Pt + 4 + Pt + 3 -1705.78 2.09 0.18 
Pt + 4 + Pt + 3 + Sxt + 4 -1705.64 3.98 0.07 
Sxt + 4 -1709.97 8.31 0.01 
Pt + 3 + Sxt + 4 -1709.75 10.04 0.00 
Pt +3 -1712.27 12.92 0.00 
null -1713.44 13.10 0.00 

2. Std. fork length (males) Sxt + 4 -430.50 0.00 0.52 
Pt + 3 + Sxt + 4 -430.27 1.70 0.22 
Pt + 4 + Sxt + 4 -430.49 2.15 0.18 
Pt + 4 + Pt + 3 + Sxt + 4 -430.20 3.74 0.08 
Pt + 4 -436.73 12.46 0.00 
Pt + 4 + Pt + 3 -436.59 14.36 0.00 
Pt +3 -438.13 15.27 0.00 
null -440.03 16.91 0.00 

2. Std. fork length (females) Sxt + 4 -426.29 0.00 0.53 
Pt + 3 + Sxt + 4 -426.19 1.95 0.20 
Pt + 4 + Sxt + 4 -426.27 2.13 0.18 
Pt + 4 + Pt + 3 + Sxt + 4 -426.10 3.95 0.07 
Pt + 4 -431.08 9.58 0.00 
Pt + 4 + Pt + 3 -430.92 11.42 0.00 
Pt +3 -432.41 12.23 0.00 
null -434.79 14.85 0.00 

3. Proportion ocean-age-3 recruits Pt + 4 -107.08 0.00 0.33 
Pt +3 -107.36 0.57 0.25 
Pt + 4 + Pt + 3 -106.64 1.23 0.18 
Pt + 3 + Sxt + 4 -107.48 2.91 0.08 
Pt + 4 + Pt + 3 + Sxt + 4 -106.57 3.20 0.07 
Pt + 4 + Sxt + 4 -108.01 3.97 0.05 
null -110.80 5.35 0.02 
Sxt + 4 -109.88 5.61 0.02 
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Table S2b. Same as Table S1b but based on North American pink and sockeye salmon 

abundance and models fit to data without linear time trends removed. 

Coefficient SE (in Hypothesis RVI(in SDU) SDU) 

1. Productivity Pt + 4 -0.264 0.065 0.99 
Pt + 3 -0.069 0.092 0.25 
Sxt + 4 -0.019 0.060 0.29 

2. Std. fork length (males) Pt + 4 -0.027 0.146 0.26 
Pt + 3 0.087 0.131 0.30 
Sxt + 4 -0.413 0.092 1.00 

2. Std. fork length (females) Pt + 4 -0.054 0.154 0.25 
Pt + 3 0.054 0.140 0.27 
Sxt + 4 -0.409 0.098 1.00 

3. Proportion ocean-age-3 recruits Pt + 4 0.481 0.223 0.63 
Pt + 3 0.353 0.245 0.58 
Sxt + 4 0.094 0.284 0.21 
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Table S3a. Same as Table S1a but based on North American pink and sockeye salmon 

abundance and models fit to data with linear time trends removed. 

Hypothesis Model LL Δ AICc Weight 

1. Productivity null -1600.44 0.00 0.22 
Pt +3 -1599.55 0.40 0.18 
Pt + 4 -1599.61 0.51 0.17 
Pt + 4 + Pt + 3 -1598.59 0.62 0.16 
Sxt + 4 -1600.33 1.95 0.08 
Pt + 3 + Sxt + 4 -1599.45 2.35 0.07 
Pt + 4 + Sxt + 4 -1599.58 2.60 0.06 
Pt + 4 + Pt + 3 + Sxt + 4 -1598.55 2.72 0.06 

2. Std. fork length (males) Pt + 4 + Sxt + 4 -401.62 0.00 0.51 
Sxt + 4 -403.53 1.67 0.22 
Pt + 4 + Pt + 3 + Sxt + 4 -401.58 2.10 0.18 
Pt + 3 + Sxt + 4 -403.46 3.67 0.08 
Pt + 4 -412.51 19.63 0.00 
Pt + 4 + Pt + 3 -412.19 21.14 0.00 
null -418.22 28.89 0.00 
Pt +3 -417.62 29.84 0.00 

2. Std. fork length (females) Pt + 4 + Sxt + 4 -404.15 0.00 0.57 
Pt + 4 + Pt + 3 + Sxt + 4 -403.88 1.64 0.25 
Sxt + 4 -406.77 3.07 0.12 
Pt + 3 + Sxt + 4 -406.38 4.45 0.06 
Pt + 4 -413.77 17.07 0.00 
Pt + 4 + Pt + 3 -413.14 17.98 0.00 
Pt +3 -419.03 27.59 0.00 
null -420.15 27.68 0.00 
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Table S3b. Same as Table S1b but based on North American pink and sockeye salmon 

abundance and models fit to data with linear time trends removed. 

Coefficient SE (in Hypothesis RVI(in SDU) SDU) 

1. Productivity Pt + 4 -0.063 0.047 0.44 
Pt + 3 0.050 0.037 0.43 
Sxt + 4 -0.001 0.002 0.27 

2. Std. fork length (males) Pt + 4 -0.145 0.074 0.69 
Pt + 3 -0.026 0.072 0.26 
Sxt + 4 -0.386 0.073 1.00 

2. Std. fork length (females) Pt + 4 -0.177 0.077 0.82 
Pt + 3 -0.061 0.075 0.31 
Sxt + 4 -0.375 0.078 1.00 
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Table S4a. Same as Table S1a but with additional hypotheses including sea surface temperature anomalies in the winter preceding 

sockeye marine entry from the 1950-2010 average (SST, in °C), farmed salmon production in 1000s of metric tons (F), and an 

interaction between farmed salmon production and North Pacific pink salmon abundance (FxP). All models were fit to data without 

linear time trends removed and only models within 4 Δ AICc of the top model are shown. Each model is as described in equations 1-

3 except for the inclusion of the terms because with their inclusion models routinely failed to converge. 

Hypothesis Model LL Δ AICc Weight 

1. Productivity SST  + F + FxP + Pt + 4 -1680.36 0.00 0.44 
SST  + F + FxP + Pt + 4 + Sxt + 4 -1680.11 1.65 0.19 
SST  + F + FxP + Pt + 4 + Pt + 3 -1680.28 1.99 0.16 
SST  + F + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -1679.97 3.54 0.07 

2. Std. fork length (males) F +Pt + 4 + Sxt + 4 -437.20 0.00 0.18 
Sxt + 4 -439.96 1.31 0.09 
SST  + F  + Pt + 4 + Sxt + 4 -436.98 1.67 0.08 
F + FxP  + Pt + 4 + Sxt + 4 -437.14 2.00 0.07 
Pt + 4 + Sxt + 4 -439.26 2.01 0.07 
F +  Pt + 4 + Pt + 3 + Sxt + 4 -437.16 2.03 0.07 
F + Sxt + 4 -439.38 2.26 0.06 
Pt + 4 + Pt + 3 + Sxt + 4 -438.48 2.56 0.05 
Pt + 3 + Sxt + 4 -439.64 2.77 0.05 
SST  + Sxt + 4 -439.68 2.84 0.04 
SST  + Pt + 4 + Sxt + 4 -438.95 3.50 0.03 
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SST  + F  + FxP + Pt + 4 + Sxt + 4 -436.93 3.71 0.03 
SST  + F  + Pt + 4 + Pt + 3 + Sxt + 4 -436.98 3.80 0.03 
SST  + F + Sxt + 4 -439.15 3.89 0.03 
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2. Std. fork length (females) -424.76 0.00 0.15F +Pt + 4 + Sxt + 4 

-425.98 0.33 0.12F + Sxt + 4 

Sxt + 4 -427.13 0.53 0.11 
SST  + F + Pt + 4 + Sxt + 4 -424.53 1.66 0.06 
F + FxP + Pt + 4 + Sxt + 4 -424.58 1.76 0.06 
F + Pt + 4 + Pt + 3 + Sxt + 4 -424.67 1.94 0.06 
SST  + F + Sxt + 4 -425.74 1.95 0.06 
SST  + Sxt + 4 -426.82 2.00 0.05 
F + Pt + 3 + Sxt + 4 -425.88 2.24 0.05 
Pt + 3 + Sxt + 4 -427.01 2.38 0.04 
Pt + 4 + Sxt + 4 -427.02 2.41 0.04 
SST  + F + Pt + 4 + Pt + 3 + Sxt + 4 -424.30 3.33 0.03 
SST  + F + FxP + Pt + 4 + Sxt + 4 -424.32 3.36 0.03 
SST  + F + Pt + 3 + Sxt + 4 -425.49 3.57 0.02 
SST  + Pt + 4 + Sxt + 4 -426.70 3.88 0.02 
F + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -424.58 3.88 0.02 

3. Proportion ocean-age-3 recruits Pt + 4 -104.55 0.00 0.38 
Pt + 4 + Pt + 3 -103.85 0.66 0.27 
F + Pt + 4 + Pt + 3 -103.18 1.39 0.19 
SST + F + Pt + 4 + Pt + 3 -103.29 1.61 0.17 
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Table S4b. Same as Table S1b but with additional parameters for sea surface temperature 

anomalies from the 1950-2010 average (SST, in °C), farmed salmon production in 1000s 

of metric tons (F), and an interaction between farmed salmon production and North 

Pacific pink salmon abundance (FxP). All models were fit to data without linear time 

trends removed. Note for models pertaining to productivity the SST parameter was 

estimated separately for populations north and south of the Skeena watershed in Northern 

BC to allow for opposite responses to SST between the two regions (Mueter et al. 2002).  

Coefficient SE (in Hypothesis Parameter RVI(in SDU) SDU) 

1. Productivity -0.204 0.053 1.00Pt + 4 

-0.021 0.054 0.27Pt + 3 

0.035 0.046 0.31Sxt + 4 
-0.162 0.044 0.99SST (south) 
0.018 0.073 0.99SST (north) 

F -0.076 0.072 0.98 
FxP -0.123 0.047 0.88 

2. Std. fork length (males) Pt + 4 -0.263 0.149 0.68 
Pt + 3 0.062 0.155 0.30 
Sxt + 4 -0.348 0.114 0.97 
SST 0.065 0.104 0.30 
F 0.217 0.138 0.62 
FxP -0.029 0.105 0.14 

2. Std. fork length (females) -0.199 0.153 0.52Pt + 4 

-0.033 0.168 0.29Pt + 3 

-0.406 0.115 0.99Sxt + 4 
0.080 0.109 0.31SST 
0.228 0.139 0.68F 

FxP 0.061 0.110 0.12 
3. Proportion ocean-age-3 Pt + 4 0.580 0.215 1.00recruits 

Pt + 3 0.284 0.051 0.62 
Sxt + 4 - - -
SST 0.179 0.221 0.17 
F 0.012 0.092 0.36 
FxP - - -

10 
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Table S5a. Same as Table S4a but with models fit to data with linear time trends removed. 

Hypothesis Model LL Δ AICc Weight 

1. Productivity SST + Pt + 4 + Pt + 3 -1580.20 0.00 0.30 
-1579.46 0.66 0.21SST  + Pt + 4 + Pt + 3 + Sxt + 4 

SST  + F + Pt + 4 + Pt + 3 -1579.88 1.50 0.14 
SST  + F +Pt + 4 + Pt + 3 + Sxt + 4 -1579.10 2.10 0.10 
SST  + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -1579.68 3.27 0.06 
SST +  Pt + 3 -1583.17 3.78 0.05 
SST  + F + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -1578.86 3.78 0.04 

2. Std. fork length (males) SST  + F  + FxP + Pt + 4 + Sxt + 4 -398.57 0.00 0.15 
F + FxP + Pt + 4 + Sxt + 4 -399.72 0.18 0.14 
Pt + 4 + Sxt + 4 -401.89 0.29 0.13 
SST  + Pt + 4 + Sxt + 4 -401.35 1.31 0.08 
SST  + F + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -398.39 1.79 0.06 
Sxt + 4 -403.73 1.89 0.06 
F + Pt + 4 + Sxt + 4 -401.71 2.04 0.05 
F + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -399.71 2.29 0.05 
Pt + 4 + Pt + 3 + Sxt + 4 -401.85 2.33 0.05 
SST  + F  + Pt + 4 + Sxt + 4 -400.86 2.47 0.04 
SST  + Sxt + 4 -403.10 2.72 0.04 
SST + Pt + 4 + Pt + 3 + Sxt + 4 -401.19 3.12 0.03 
F +  Pt + 4 -403.62 3.75 0.02 
Pt + 3 + Sxt + 4 -403.67 3.85 0.02 
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2. Std. fork length (females) -404.15 0.00 0.16Pt + 4 + Sxt + 4 

-402.19 0.30 0.13SST  + F  + Pt + 4 + Sxt + 4 

SST  + F  + FxP + Pt + 4 + Sxt + 4 -401.29 0.64 0.11 
SST  + Pt + 4 + Sxt + 4 -403.70 1.21 0.08 
Pt + 4 + Pt + 3 + Sxt + 4 -403.88 1.57 0.07 
SST  + F + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -400.73 1.66 0.07 
F + Pt + 4 + Sxt + 4 -404.05 1.91 0.06 
F + FxP + Pt + 4 + Pt + 3 + Sxt + 4 -401.97 1.99 0.06 
SST + Pt + 4 + Pt + 3 + Sxt + 4 -403.19 2.29 0.05 
SST + Pt + 4 + F + Sxt + 4 -403.40 2.71 0.04 
Sxt + 4 -406.77 3.14 0.03 
F + Pt + 4 + Pt + 3 + Sxt + 4 -403.79 3.51 0.03 
SST  + F + Pt + 4 + Pt + 3 + Sxt + 4 -402.83 3.70 0.02 
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Table S5b. Same as Table S4b but with linear time trends removed. Parameter 

estimates for sockeye abundance, pink abundance in the first year of marine life and SST 

are not presented under hypothesis 3 because they were not in the top model set (i.e., 

within 4 Δ AICc of the top model). 

Coefficient SE (in Hypothesis RVI(in SDU) SDU) 

1. Productivity -0.091 0.035 0.91Pt + 4 

0.097 0.034 0.95Pt + 3 

0.042 0.035 0.41Sxt + 4 
-0.178 0.041 1.00SST (south) 

SST (north) 0.004 0.067 1.00 
-0.035 -0.042 0.11F 

FxP -0.029 0.04 0.39 
2. Std. fork length (males) Pt + 4 -0.132 0.073 0.81 

Pt + 3 -0.030 0.072 0.28 
Sxt + 4 -0.377 0.074 1.00 
SST 0.123 0.092 0.46 
F -0.028 0.013 0.58 
FxP 0.014 0.020 0.39 

2. Std. fork length (females) -0.167 0.077 0.88Pt + 4 

-0.067 0.076 0.34Pt + 3 

-0.364 0.078 1.00Sxt + 4 
0.123 0.100 0.43SST 

F 0.011 0.021 0.56 
FxP -0.028 0.014 0.37 
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Table S6. Correlation matrix of all independent variables used in the main and sensitivity 

analyses of sockeye salmon productivity, length at age, and age at maturity. Correlations 

below the diagonal are for detrended time series while those above the diagonal are for 

raw values. Variables include the abundance of adult pink salmon (Pt+3) from the 

Northeast Pacific (Northern BC and Alaska) three years after each sockeye brood year as 

an index of competitors early in the first year of sockeye marine life, the abundance of 

adult pink salmon (Pt+4) from the North Pacific (BC through Russia) four years after each 

sockeye brood year as an index of competitors in the second year of sockeye marine life, 

and the abundance of sockeye salmon (Sxt+4) from the North Pacific (BC through Russia) 

four years after each sockeye brood year as an index of conspecific  competitors in the 

second and third year of sockeye marine life. Also included are the two additional 

variables from the sensitivity analyses: sea surface temperature anomaly in the winter 

preceding juvenile sockeye marine entry (SST), and farmed salmon production along 

sockeye salmon early marine migration routes (Farm). 

Pt+3 Pt+4 Sxt+4 SST Farm 
Pt+3 - 0.46 0.45 0.38 0.51 

-0.15 - 0.56 0.24 0.44Pt+4 
0.12 0.26 - 0.28 0.22Sxt+4 

SST 0.33 0.08 0.19 - 0.21 

Farm 0.01 0.09 -0.22 -0.08 -

14 
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ABSTRACT 

The importance of interspecific competition as a 
mechanism regulating population abundance in off-
shore marine communities is largely unknown. We 
evaluated offshore competition between Asian pink 
salmon and Bristol Bay (Alaska) sockeye salmon, 
which intermingle in the North Pacific Ocean and 
Bering Sea, using the unique biennial abundance cycle 
of Asian pink salmon from 1955 to 2000. Sockeye 
salmon growth during the second and third growing 
seasons at sea, as determined by scale measurements, 
declined significantly in odd-numbered years, corres-
ponding to years when Asian pink salmon are most 
abundant. Bristol Bay sockeye salmon do not interact 
with Asian pink salmon during their first summer and 
fall seasons and no difference in first year scale growth 
was detected. The interaction with odd-year pink 
salmon led to significantly smaller size at age of adult 
sockeye salmon, especially among younger female 
salmon. Examination of sockeye salmon smolt to adult 
survival rates during 1977–97 indicated that smolts 
entering the ocean during even-numbered years and 
interacting with abundant odd-year pink salmon dur-
ing the following year experienced 26% (age-2 smolt) 
to 45% (age-1 smolt) lower survival compared with 

*Correspondence. e-mail: GRuggerone@nrccorp.com 

Present address: G. T. Ruggerone, Natural Resources 

Consultants, Inc 1900 West Nickerson Street, Suite 207, 

Seattle, Washington 98119, USA. 

Received 19 February 2002 

Revised version accepted 22 July 2002 

smolts migrating during odd-numbered years. Adult 
sockeye salmon returning to Bristol Bay from even-
year smolt migrations were 22% less abundant (re-
duced by 5.9 million fish per year) compared with 
returns from odd-year migrations. The greatest reduc-
tion in adult returns occurred among adults spending 2 
compared with 3 years at sea. Our new evidence for 
interspecific competition highlights the need for 
multispecies, international management of salmon 
production, including salmon released from hatcheries 
into the ocean. 

Key words: Alaska, Bering Sea, Bristol Bay, growth, 
hatchery, interspecific competition, Kamchatka, 
management, marine survival, Oncorhynchus, Pacific 
salmon, Russia, scale annuli 

INTRODUCTION 

The role of interspecific competition in structuring 
terrestrial, freshwater, coral reef, and marine intertidal 
communities has been widely investigated (Schoener, 
1983; Bertness et al., 2001), but the nature and 
importance of interspecific competition as a mechan-
ism that regulates population abundance in offshore 
marine communities is largely unknown. This uncer-
tainty stems from the difficulty in testing competition 
between species that inhabit broad regions of the 
world’s oceans. Some scientists have assumed that 
interspecific competition may influence abundances 
of marine populations (Cushing, 1975; National 
Research Council, 1999), whereas others have down-
played its importance in regulating populations 
(Sinclair, 1988). 

Intraspecific competition in epipelagic waters of the 
North Pacific Ocean can lead to density-dependent 
growth within the highly abundant species of Pacific 
salmon (Oncorhynchus spp.) such as sockeye (O. nerka), 
pink (O. gorbuscha) and chum (O. keta) salmon 
(Peterman, 1984; Ishida et al., 1993; Rogers and 
Ruggerone, 1993; Welch and Parsons, 1993). Pacific 
salmon are highly migratory and competition may 
occur between conspecifics originating from distant 
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natal rivers (McKinnell, 1995; Pyper and Peterman, 
1999). Additionally, several studies have reported 
evidence of interspecific competition among Pacific 
salmon leading to reduced growth of the species for-
aging at the slightly higher trophic level. Asian pink 
salmon reportedly reduced the length of Russian 
sockeye salmon (Krogius, 1964; Bugaev et al., 2001) 
and Asian coho salmon (O. kisutch) (Ogura et al., 
1991) and altered the diet of Asian chum salmon 
(Tadokora et al., 1996). These observations of density-
dependent growth have led to concerns about salmon 
carrying capacity in the ocean, especially in the light 
of increased artificial propagation (Pearcy et al., 1999). 
However, there is little evidence that competition 
leads to reduced survival of salmon, although 
researchers have suggested that pink salmon from 
Washington and British Columbia may reduce the 
abundance of chum salmon through competition in 
nearshore waters (Salo, 1991). 

Here we evaluated offshore competition between 
pink salmon originating from Asia and sockeye salmon 
originating from Bristol Bay, Alaska, using the unique 
biennial abundance cycle of Asian pink salmon from 
1955 to 2000. Several attributes of Asian pink salmon 
and Bristol Bay sockeye salmon make them ideal for 
testing the competition hypothesis. First, pink salmon 
have a unique 2-year life cycle that can lead to 

significant differences in abundance during odd- versus 
even-numbered years, thereby providing a natural 
experimental control for environmental conditions 
that similarly influence both species. Asian pink 
salmon are most abundant in odd-numbered years, 
averaging approximately 55% more fish (162 million 
adults, i.e. catch and spawning abundance) compared 
with even years (105 million adults) during 1955– 
2000 (INPFC Secretariat, 1979; Rogers, 1987a, 2001). 
In comparison, annual pink salmon runs to Alaska are 
nearly equal during odd- and even-numbered years, 
and they are less abundant than Asian pink salmon. 
Furthermore, adult pink salmon distribution is broader 
in the western and central North Pacific Ocean and 
Bering Sea in odd-numbered years compared with 
even-numbered years (Azumaya and Ishida, 2000). 

A second attribute that supports tests of the com-
petition hypothesis is that the distribution of Asian 
pink salmon overlaps that of Bristol Bay sockeye sal-
mon in the North Pacific Ocean and Bering Sea, based 
on extensive high seas tagging studies since 1956 
(French et al., 1976; Takagi et al., 1981; Myers et al., 
1996). Pink salmon from eastern Kamchatka migrate 
the farthest east and have the greatest overlap (Fig. 1), 
but other Asian stocks also overlap with Bristol Bay 
sockeye salmon. Overlap in offshore waters begins 
during winter after the spring seaward migration of 

Figure 1. Known range of immature Bristol Bay sockeye salmon and maturing eastern Kamchatka Peninsula pink salmon, based 
on the international tag recovery database, 1956–95 (French et al., 1976; Takagi et al., 1981; Myers et al., 1996). Area of known 
overlap is approximately 2 million km2 and represents high densities of both species. Actual overlap is probably broader than 
that shown. Sakhalin and Okhotsk pink salmon migrate to approximately 177 E and overlap with the western distribution of 
Bristol Bay sockeye salmon. 
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juveniles and continues through July when adult pink 
salmon return to coastal waters and enter spawning 
streams (Fig. 2). Pink salmon invariably spend one 
winter at sea whereas sockeye salmon typically spend 
two or three. The trophic level, diet, and feeding 
behaviour of pink salmon overlap significantly with 
sockeye salmon (Welch and Parsons, 1993; Davis 
et al., 2000; Kaeriyama et al., 2000). Macrozooplank-
ton abundance in the central North Pacific is lower 
during odd-numbered years, apparently due to the 
high abundance of Asian pink salmon in odd years 
(Shiomoto et al., 1997). Consumption of prey by 
individual sockeye and pink salmon tends to decline 
during years when pink salmon are most abundant; 
however, the decline in the dominant prey may be 
greater for sockeye salmon than pink salmon (58% 
versus 31% reduction) (Davis et al., 2000). Pink sal-
mon are the most abundant salmonid, and Asia 
(Russian Far East) supports the largest pink salmon 

runs in the world. Bristol Bay supports the largest 
sockeye salmon runs in the world. Thus, competition 
between Asian pink salmon and Bristol Bay sockeye 
salmon was expected to be greatest during odd-
numbered years when Asian pink salmon were most 
abundant. 

To establish the mechanism by which pink salmon 
might reduce Bristol Bay sockeye salmon survival, we 
first compared annual scale growth of sockeye salmon 
at sea and their final adult length in odd- and even-
numbered years. A reduction in sockeye salmon growth 
in offshore waters during odd-numbered years (high 
pink salmon abundance) would support the hypothesis 
that competition for food might lead to reduced 
sockeye salmon survival. The effect of Asian pink 
salmon on survival of adult sockeye salmon was eval-
uated by comparing smolt-to-adult survival rates and 
total adult returns of sockeye salmon resulting from 
even- versus odd-numbered year smolt migrations. 

Figure 2. Diagram of temporal overlap 
between Asian pink salmon and Bristol 
Bay sockeye salmon. Sockeye salmon 
smolts entering the ocean during even-
numbered years first encounter abundant 
odd-year pink salmon (bold line) during 
the first winter at sea and the second 
growing season, i.e. primarily during 
SW2 (a), whereas sockeye salmon smolts 
entering the ocean during odd-numbered 
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Sockeye salmon first interact with Asian pink salmon 
during the second season (Fig. 2). Therefore, a 
reduction in survival or abundance of sockeye salmon 
smolts entering the ocean during even-numbered years 
would support the hypothesis that Asian pink salmon 
affect survival of Alaskan sockeye salmon. 

MATERIALS AND METHODS 

Sockeye salmon scale and adult length measurements 

An index of annual Bristol Bay sockeye salmon 
growth at sea was estimated by measuring distances 
between scale annuli using the methodology devel-
oped by the University of Washington’s High 
Seas Salmon Research Program (Davis et al., 1990; 
Zimmermann, 1991). Scale annuli measurements 
are correlated with salmon length (Fukuwaka and 
Kaeriyama, 1997). Sockeye salmon scales were 
obtained from commercial harvests of adult fish in 
Nushagak Bay, a major fishing district within Bristol 
Bay. Scales of both age-1.3 and age-1.2 sockeye 
salmon, corresponding to the dominant age groups 
in this fishing district, were measured at a magnifi-
cation of 56· (age is designated by European nota-
tion, i.e. the number of winters spent in freshwater 
before going to sea, one winter ¼ age-1.x or two 
winters ¼ age-2.x, followed by the number of winters 
spent at sea, two winters ¼ age-x.2 or three win-
ters ¼ age-x.3). Sample size was 100 adult salmon 
scales (equal sex ratio) per year per age group; 1955– 
97 for age 1.3 and 1955–90 for age 1.2 fish. Average 
length of adult Bristol Bay sockeye salmon was 
determined for each sex and age, based on regular 
sampling of adult returns by the Alaska Department 
of Fish and Game (ADFG) in each river system 
during 1958–2000 (Rogers and Ruggerone, 1993). 

Salmon abundance and survival statistics 

Abundance of Bristol Bay sockeye salmon by age and 
river system (stock) was obtained from a database 
previously used to reconstruct annual runs of Pacific 
salmon throughout their range since 1950 (Rogers, 
1987a, 2001). Age-specific adult sockeye salmon 
returns in a given year were used to estimate adult 
salmon returns from smolt migrations occurring in 
odd- versus even-numbered years where even-year 
smolts interacted with abundant odd-year pink salmon 
during the second growing season. 

Abundances of Asian (Japanese and Russian) 
pink salmon after 1991 were based on annual esti-
mates of catch and spawning density provided by 
the North Pacific Anadromous Fish Commission in 

documents and statistical yearbooks (NPAFC, 2001). 
Prior to 1992, abundances of Asian pink salmon 
were calculated from catch statistics provided by the 
International North Pacific Fisheries Commission, 
the Food and Agriculture Organization of the Uni-
ted Nations (FAO), and by the USSR (Fredin et al., 
1977; INPFC Secretariat, 1979; Fredin, 1980; Harris 
1989), and a 60% harvest rate, which was estimated 
from catch and spawning abundance statistics in the 
early 1990s (Rogers, 2001). Commercial catches by 
Japan on the high seas and inside the Russian 200-
mile zone are included in the abundance estimates. 
These estimates represent an index of Asian pink 
salmon abundance on the high seas that largely 
reflects catch trends. Actual harvest rates may have 
been higher during even-numbered years when pink 
salmon were less abundant (Semko, 1969), a trend 
that helped to maintain the dominance of odd-year 
pink salmon runs. 

Sockeye salmon smolt to adult survival rates were 
based on reported age-specific smolt abundance esti-
mates and subsequent age-specific adult returns 
(Crawford and West, 2001). Smolt estimates were 
available for the Kvichak (1977–97), Egegik (1982– 
97), and Ugashik (1983–97) rivers, all of which enter 
into Bristol Bay. Earlier years of Kvichak smolt data 
were not used because they were based on a different 
sampling methodology and represented a period of 
lower salmon production. 

Statistical analysis 

Time series analysis with transfer function models (Liu 
and Hudak, 1992) was used to develop multivariate 
relationships between adult sockeye salmon length 
and the independent variables – Asian pink salmon 
abundance and Bristol Bay sockeye salmon abun-
dance. An intervention model approach was incor-
porated to model a level shift during the mid-1970s, 
as this approach reduced residual error more than 
incorporation of an autoregressive error term. Model 
assumptions were examined and validated using 
autocorrelation, cross correlation and collinearity 
analyses. Additionally, correlation between sockeye 
salmon scale growth and pink salmon abundance used 
the procedure recommended by Pyper and Peterman 
(1998) to control for type I error resulting from 
autocorrelation. 

Analysis of variance (ANOVA) was used to test for 
differences in sockeye salmon size, abundance and 
survival during odd- compared with even-numbered 
years at sea. An arcsine transformation was applied to 
sockeye salmon survival estimates. 
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During odd-numbered years and, to a lesser extent, in RESULTS 

Pink salmon effects on sockeye salmon growth 

Since the mid-1950s, Bristol Bay sockeye salmon scale 
growth exhibited a distinct alternating year pattern of 
growth during the year prior to homeward migration 
(Fig. 3). Scale growth was typically below average 
during odd-numbered years at sea and above average 
during even-numbered years for both ocean age-2 and 
age-3 sockeye salmon. This unique time series of 
sockeye salmon growth highlights the effect of Asian 
pink salmon, which exhibit a distinct odd- and even-
year pattern of abundance that is opposite to that of 
sockeye salmon growth (Fig. 3c). 

Long-term trends in sockeye salmon growth in 
relation to pink salmon abundance were also apparent. 
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even-numbered years, sockeye salmon scale growth 
during the third growing season (SW3) decreased after 
pink salmon abundance increased during the mid-
1970s (Fig. 3b), leading to an inverse correlation 
between sockeye salmon scale growth and pink salmon 
abundance (r ¼ )0.59, P < 0.05). This transition in 
scale growth corresponds with the mid-1970s North 
Pacific Ocean ‘regime shift’ that had a strong effect on 
climate, sea surface temperature and abundance of 
marine species (Anderson and Piatt, 1999). The strong 
response of sockeye salmon growth to pink salmon 
abundance is further shown by reduced sockeye sal-
mon growth during recent (1992–96, except 1994) 
even- and odd-numbered years when Asian pink sal-
mon abundance was large compared with earlier years 
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(Fig. 3). Sockeye salmon scale growth during the 
second growing season (SW2) was also inversely cor-
related with pink salmon abundance before and after 
the mid-1970s (r ¼ )0.35, P < 0.05), but ocean age-2 
growth tended to be greater after the mid-1970s. 

Bristol Bay sockeye salmon scale growth was sig-
nificantly lower during odd-numbered years at sea [i.e. 
years of high pink salmon abundance; two factor 
ANOVA (odd/even year, scale zone); age-1.3: df ¼ 1, 
2, 123; F ¼ 14.255; P < 0.001; age-1.2: df ¼ 1, 1, 71; 
F ¼ 4.124; P < 0.05]. Reduced growth during odd-
numbered years occurred during both the second 
[3.7% (age-1.3) to 5.6% (age-1.2) reduction] and 
third (12.8% reduction) growing seasons (P < 0.05). 
No differences in sockeye salmon scale growth were 
observed during the first growing season at sea, cor-
responding to the period when little or no overlap 
occurs with Asian pink salmon (French et al., 1976; 
Takagi et al., 1981; Myers et al., 1996). Scale growth 
during the homeward migration (SWPL) was con-
founded by resorption of the outer scale margin. 

Previous research demonstrated that the length of 
adult Bristol Bay sockeye salmon was smaller during 
years when they were abundant, primarily due to 
intraspecific competition during the spring migration 
back to Bristol Bay when they concentrate in a rela-
tively small migration corridor and time period 
(Rogers and Ruggerone, 1993). Multivariate time 
series analysis indicated that lengths of adult male and 
female sockeye salmon (each of four age groups) dur-
ing 1958–2000 were also inversely related to Asian 
pink salmon abundance during the previous year 

(Table 1). Sockeye salmon length was not related to 
Asian pink salmon abundance during the year of 
homeward migration (P > 0.05), indicating little in-
teraction with maturing sockeye salmon. Standardized 
model coefficients indicated that pink salmon abun-
dance affected lengths of female, more than male, 
sockeye salmon. Maximum percentage reduction in 
average sockeye salmon length as a result of pink 
salmon ranged from 1.8% (age-2.3 males) to 4.2% 
(age-1.2 females), indicating a greater effect on the 
youngest age group. 

Sockeye salmon abundance during the homeward 
migration period tended to influence final sockeye 
salmon length more than pink salmon abundance 
during the previous year. Thus, intraspecific competi-
tion had a greater effect on adult salmon length than 
interspecific competition. Time series analysis indica-
ted a shift in the relationship between final adult 
length and salmon abundance: beginning with adults 
returning in 1977, sockeye salmon length was greater 
at a given abundance of pink and sockeye salmon. 

Pink salmon effects on sockeye salmon survival and 
abundance 

Survival was significantly lower for sockeye salmon 
entering the ocean during even-numbered years 
[three factor ANOVA (odd/even year, freshwater 
age, sockeye salmon stock); df ¼ 1, 1, 2, 89; 
F ¼ 6.208; P < 0.02]. These fish interacted with 
abundant odd-year Asian pink salmon during the first 
winter and second growing season at sea, whereas 
odd-year smolts did not interact with odd-year pink 

Table 1. Multivariate time series analysis showing the effect of pink salmon abundance (X3) on lengths (mm) of adult sockeye 
salmon returning to Bristol Bay (model for each sex and age class), 1958–2000. Asian pink salmon abundance is run size 
(millions) during the previous year (t)1), corresponding to the last year of interaction throughout much of the growing season. 
Pink salmon abundance during the year of return (t) was not significant (P > 0.05), indicating little interaction with maturing 
sockeye salmon. Other variables in the models are abundance of Bristol Bay (BB) sockeye run (X1; millions) and time period 
(X2: 0 if 1958–76; 1 if 1977–2000). Age-1.2 level shifts began in 1978. Pink and sockeye salmon run sizes were statistically 
significant factors for each age group and sex; critical t0.05(2),39 ¼ 2.023. Standardized model coefficients are shown. 

Std model coefficients t value 

Age Sex Multivariate equation N R2 
BB 
run Period 

Pink 
run 

BB 
run Period 

Pink 
run 

1.3 Male L ¼ 594.3 ) 0.289(X1) + 6.40(X2) ) 0.058(X3t)1) +  e 43 0.49 )0.619 0.415 )0.492 )4.55 2.75 )3.78 
1.3 Female L ¼ 571.7 ) 0.339(X1) + 8.76(X2) ) 0.067(X3t)1) +  e 43 0.59 )0.710 0.556 )0.551 )5.88 4.14 )4.76 
2.3 Male L ¼ 596.8 ) 0.310(X1) + 6.03(X2) ) 0.040(X3t)1) +  e 43 0.46 )0.697 0.411 )0.355 )5.00 2.65 )2.66 
2.3 Female L ¼ 578.8 ) 0.315(X1) + 8.31(X2) ) 0.055(X3t)1) +  e 43 0.48 )0.715 0.574 )0.485 )4.93 3.54 )3.56 
1.2 Male L ¼ 524.9 ) 0.211(X1) + 6.75(X2) ) 0.070(X3t)1) +  e 43 0.26 )0.340 0.332 )0.467 )2.15 1.84 )3.01 
1.2 Female L ¼ 508.8 ) 0.198(X1) + 9.87(X2) ) 0.082(X3t)1) +  e 43 0.31 )0.362 0.550 )0.593 )2.20 2.94 )3.87 
2.2 Male L ¼ 538.5 ) 0.404(X1) + 14.50(X2) ) 0.062(X3t)1) +  e 43 0.50 )0.712 0.777 )0.433 )5.29 5.19 )3.35 
2.2 Female L ¼ 523.8 ) 0.424(X1) + 14.21(X2) ) 0.064(X3t)1) +  e 43 0.47 )0.704 0.715 )0.419 )5.10 4.66 )3.17 
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salmon until their third growing season. Lower survi-
val of even-year migrating juveniles occurred in each 
of the three sockeye salmon populations for which 
survival data were available. Survival of both fresh-
water age-1 and age-2 juvenile sockeye salmon was less 
during even-year migrations, but the reduction was 
greatest for the smaller and younger age-1 salmon 
(45% versus 26% reduction) (Fig. 4). Examination of 
age-specific contributions to the survival rates indi-
cated that the youngest sockeye salmon (age-1.2) 
experienced the greatest reduction in survival (59%), 
whereas the oldest age group (age-2.3) was affected 
the least (19% reduction). Intermediate age groups 
(age-1.3 and age-2.2) experienced intermediate 
reductions (30%). 

The effect of Asian pink salmon on the abundance 
of Bristol Bay sockeye salmon was evaluated by com-
paring adult returns from juvenile sockeye salmon 
entering the ocean during odd- versus even-numbered 
years during 1956–76 and 1977–97, corresponding to 
periods of relatively low and high adult salmon pro-
duction (Beamish and Bouillon, 1993; Mantua et al., 
1997). All major Bristol Bay stocks were analysed 

Figure 4. Average smolt to adult survival of freshwater 
age-1 and age-2 Bristol Bay sockeye salmon entering the 
ocean during odd versus even years, 1977 to 1997. Even-year 
smolts first interact with relatively abundant odd-year Asian 
pink salmon during their first winter and second spring at 
sea, whereas odd-year juveniles first interact with odd-year 
pink salmon during their second winter and third spring at 
sea. Contribution of ocean age-2 and age-3 sockeye salmon 

except for the Kvichak stock, which is strongly influ-
enced by a 5-year cycle of spawning density that causes 
the large 5-year cycle of adult returns. Prior to the 
mid-1970s regime shift when pink and sockeye salmon 
were less abundant, no difference was detected in odd-
and even-year sockeye salmon abundance (P > 0.05). 
After the mid-1970s, the Bristol Bay sockeye salmon 
return from juveniles entering the ocean during even-
numbered years averaged 1.48 million fewer fish per 
stock per year or a 22% reduction compared with 
returns from odd-year juveniles (df 1, 3, 76; F ¼ 3.97; 
P ¼ 0.049). The reduction occurred in each of the 
four stocks (Fig. 5), resulting in 5.9 million fewer 
sockeye salmon per year returning to Bristol Bay from 
even-year smolt migrations. 

Analysis of age-specific sockeye salmon returns 
after 1976 indicated 1.04 million fewer ocean age-2 
sockeye salmon per Bristol Bay stock per year returned 
from juveniles entering the ocean during even-
numbered years compared with odd-numbered years 
[two factor ANOVA (sockeye salmon stock, odd/even 
year), df 1, 3, 76; F ¼ 8.724; P < 0.005]. The return of 
ocean age-3 sockeye was not statistically different 
between odd- and even-numbered years (P ¼ 0.35), 
but fewer age-3 sockeye salmon tended to return 

Figure 5. Annual number of adult sockeye salmon returning 
from juvenile sockeye salmon entering the ocean during odd 
versus even years (mean ± 1 SE), 1977 to 1997. All major 
Bristol Bay sockeye salmon stocks are shown except Kvichak 
(see text). 
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from juveniles entering the ocean during even-num-
bered years (average reduction: 0.44 million adults per 
stock). Ocean age-3 sockeye salmon returns from even-
year migrations of juveniles experienced large numbers 
of pink salmon during their second growing season at 
sea (SW2 scale zone) but fewer pink salmon during 
their third season (SW3 scale zone). These results 
indicate that sockeye salmon abundance was primarily 
affected during their second growing season at sea. 

DISCUSSION 

Our analyses show that growth and survival of Bristol 
Bay sockeye salmon were inversely related to Asian 
pink salmon abundance, indicating that pelagic marine 
species can compete and affect population levels over 
broad regions of the North Pacific Ocean and the 
Bering Sea. This finding is contrary to the opinion that 
competition may have little effect on the regulation of 
populations in the ocean (Sinclair, 1988), a belief 
founded in part by the difficulty in testing the com-
petition hypothesis. In this study, detection of com-
petition was facilitated by the unique odd/even year 
cycle of Asian pink salmon abundance. The 2-year 
cycle is important to the detection of competition 
because both species appear to respond similarly to 
decadal-scale cycles, as shown by the significant overall 
increase in abundance of both species beginning in 
the mid-1970s (Beamish and Bouillon, 1993). Inter-
specific competition effects on sockeye salmon growth 
occurred throughout the 45-year period of investiga-
tion, but competition effects on sockeye salmon sur-
vival and abundance were most apparent after the 
mid-1970s when overall survival rates and abundances 
of both species were relatively high. Further research is 
needed to evaluate survival prior to the mid-1970s. 

The mechanism leading to lower sockeye salmon 
abundance and survival in this study is reduction in 
food availability and salmon growth as a result of the 
relatively high abundance of Asian pink salmon dur-
ing odd-numbered years. These species are sympatric 
on the high seas, share similar prey, and Asian pink 
salmon can reduce prey availability in the central 
North Pacific Ocean during odd-numbered years 
(Shiomoto et al., 1997). Size-selective predation on 
slower growing sockeye salmon by salmon sharks 
(Lamna ditropis) and other large predators is probably 
a key source of mortality (Nagasawa, 1998). Sockeye 
salmon is reportedly the dominant prey of salmon 
sharks in the central North Pacific and Bering Sea, 
representing up to 40% of their diet. 

Other environmental or biological factors cannot 
explain the observed sockeye salmon abundance pat-

tern exhibited over decades. Bristol Bay sockeye sal-
mon spawning density is largely controlled by the fixed 
spawning density policy of the ADFG, and it does not 
vary on a 2-year cycle (two factor ANOVA; odd/even 
year, stock; df ¼ 1, 4, 205; F ¼ 0.000; P > 0.99). 
Furthermore, a 2-year cycle originating from fresh-
water sources would be inhibited by the variable 
residence time of sockeye salmon in lakes (either 1 or 
2 years), which is partially influenced by growth rate 
(Burgner, 1991). In marine waters, other species 
having life history characteristics that might influence 
the odd/even year pattern observed in Bristol Bay 
sockeye and Asian pink salmon are not known (Heard, 
1991). Predation by returning adult pink salmon on 
emigrating juvenile sockeye salmon may influence a 
biennial cycle of sockeye salmon in British Columbia 
(Peterman, 1982), but pink salmon returning to Bristol 
Bay are not abundant and they are distributed offshore 
from juvenile sockeye salmon (Straty, 1981). Abun-
dance of North American pink salmon stocks cannot 
explain reduced growth and abundance of Bristol Bay 
sockeye salmon during odd-numbered years as Alaska 
pink salmon abundance is nearly equal during odd-
and even-numbered years, and pink salmon origin-
ating from British Columbia and Washington have 
little overlap with Bristol Bay sockeye salmon (French 
et al., 1976; Takagi et al., 1981; Myers et al., 1996). 
Thus, we conclude that Asian pink salmon influenced 
the growth and survival of Bristol Bay sockeye salmon. 

We believe the effect on sockeye salmon abun-
dance and growth shown in this investigation was 
largely related to the eastern Kamchatka population of 
pink salmon and secondarily to other Asian pink sal-
mon populations. The international tag recovery 
database shows that eastern Kamchatka pink salmon 
have the greatest eastward migration and largest 
overlap with Bristol Bay sockeye salmon (Fig. 1). From 
1955 to 1999 eastern Kamchatka pink salmon were 
relatively abundant, supporting an average harvest of 
approximately 24 million fish in odd-numbered years 
and 5 million fish in even-numbered years (Sinyakov, 
1998). The relatively high odd-year abundance of 
eastern Kamchatka pink salmon has continued 
throughout the 1990s, whereas even-year abundances 
of other Asian pink salmon populations increased 
during the early 1990s. These other Asian pink salmon 
stocks are also abundant but they overlap with Bristol 
Bay sockeye salmon to a lesser degree. North 
American pink salmon from Alaska probably compete 
with Bristol Bay sockeye salmon but detection of 
this effect is confounded by the similar odd- and even-
year abundances of central and southeast Alaska pink 
salmon. 

2003 Blackwell Publishing Ltd, Fish. Oceanogr., 12:3, 209–219. 



�

PC090
202 of 340

Competition between Asian and Alaskan salmon 217 

Previous researchers have suggested that most sal-
mon mortality occurs during the first few months of 
marine life (Pearcy, 1992). This study indicated that 
sockeye salmon abundance was reduced during the 
second year at sea, corresponding to the period when 
Bristol Bay sockeye and Asian pink salmon first 
overlap (French et al., 1976; Takagi et al., 1981; Myers 
et al., 1996). The salmon interaction probably begins 
during the first winter at sea of both species when they 
are primarily located in the central North Pacific 
(Fig. 2). During spring and early summer, many 
immature sockeye salmon and maturing Asian pink 
salmon migrate northwest and enter the central Bering 
Sea. Many maturing pink salmon coexist with imma-
ture sockeye salmon in the Bering Sea until mid-July. 
Although most pink salmon leave offshore rearing 
areas by August for coastal spawning streams, the 
effect of pink salmon probably continues until prey 
populations increase. Thus, the period of salmon 
interaction occurs from winter to at least summer. 

Sockeye scale growth during the third year at sea 
was strongly influenced by pink salmon abundance. 
This reduction in growth, however, did not correspond 
to a reduction in sockeye salmon abundance. Instead, 
ocean age-3 sockeye salmon abundance was slightly 
greater after interacting with odd-year pink salmon in 
their third year at sea. This suggests that sockeye sal-
mon abundance, in relation to interactions with pink 
salmon, is established during the second year at sea, 
but sockeye salmon growth during the third year 
continues to be influenced by large numbers of pink 
salmon. Furthermore, these data show that the 
potential increase of ocean age-3 sockeye salmon, 
resulting from reduced growth during the second year 
at sea and delayed maturation (Rogers, 1987b), did not 
offset reduced returns of ocean age-2 siblings. 

The reduction in sockeye salmon scale growth 
during the second growing season (SW2) was less than 
that during the third season (SW3). This result may 
reflect greater overlap between the older ocean age-3 
sockeye salmon and Asian pink salmon, and/or size-
selective predation on smaller individuals during the 
second compared with the third year at sea. McKinnell 
(1995) examined sockeye salmon scale growth pat-
terns and concluded that older salmon from northern 
British Columbia migrated farther and overlapped to a 
greater degree with Bristol Bay salmon compared with 
younger fish. Size-dependent mortality in the present 
study is supported by the observation that pink salmon 
had the greatest effect on the youngest sockeye sal-
mon, leading to less differential SW2 scale growth 
during odd- and even-numbered years. In contrast to 
annual sockeye salmon scale growth, differential size of 

adult sockeye salmon was most apparent among the 
younger ocean age-2 compared with older ocean age-3 
sockeye salmon because ocean age-3 sockeye salmon 
interact with both odd- and even-year pink salmon 
populations, whereas ocean age-2 sockeye salmon 
interact with only one pink salmon population. 

Bristol Bay supports one of the most valuable sal-
mon fisheries in the world. During smolt years 1977 to 
1997 approximately 59 million fewer sockeye salmon 
returned to Bristol Bay from even-year compared with 
odd-year smolt migrations. This reduction represents 
approximately $310 million less to sockeye salmon 
fishermen, based on the average ex-vessel value of 
Bristol Bay sockeye salmon during 1980–99. 

This study indicates that interspecific competition 
can occur among salmon species originating from 
different continents that feed in broad regions of the 
North Pacific Ocean and Bering Sea. Thus, salmon 
management actions taken in one region can affect 
species abundance in distant regions. These effects 
can have significant economic consequences for 
harvesters of impacted stocks, as indicated by Bristol 
Bay sockeye salmon, or they may potentially inhibit 
the recovery of salmon listed under the US Endan-
gered Species Act. Salmon hatcheries have been a 
primary management tool for maintaining or sup-
plementing salmon harvests in many regions of the 
North Pacific. Most Asian pink salmon are native, 
but significant hatchery production occurs in Russia 
(Sakhalin and Iturup islands) and Japan. During the 
1990s, up to 1.6 billion juvenile pink salmon per year 
were released from hatcheries into the North Pacific 
Ocean, of which approximately 45% were from Asia 
(Mahnken et al., 1998). All Bristol Bay sockeye sal-
mon are native. Although the interactions between 
hatchery pink salmon and native populations of 
sockeye salmon in the open ocean remain unknown, 
our results may raise the controversial idea that 
hatchery salmon production should be allocated 
among countries (Joyner, 1975; Bigler et al., 1996; 
Heard, 1998). 
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Abstract: Total sockeye abundance in Alaska tends to be positively correlated with North Pacific pink salmon 
abundance, leading to questions about the importance of competition at sea between these two species. We 
examined annual scale growth of Bristol Bay sockeye salmon at sea and quantified forecast error of Bristol Bay 
sockeye stocks over the past 40 years to test the hypothesis that competition with pink salmon reduces the growth 
and survival of sockeye salmon. Sockeye growth during the second and third years at sea exhibited a strong 
alternating-year pattern and was negatively correlated with pink salmon abundance from eastern Kamchatka and 
central Alaska. In addition, forecast error of sockeye stocks from southeastern Bristol Bay (Kvichak, Naknek, 
Egegik, and Ugashik) exhibited an alternating-year pattern suggesting competition with pink salmon also affected 
survival. After standardizing forecast error relative to adjacent years, forecasts in even-years were too high and 
forecasts in odd-years were too low, likely reflecting competition with pink salmon during the year prior to the 
return year. Sockeye salmon from northwestern Bristol Bay (Wood River) exhibited weaker growth and forecast 
error relationships with pink salmon abundance, which is consistent with their more easterly distribution at sea. 
Sockeye scale growth during the first year at sea was not related to pink salmon abundance, as expected, and 
the observed greater growth during this early marine period in recent decades likely contributed to the greater 
abundance of Bristol Bay salmon. These findings highlight sockeye growth and survival dynamics that cannot 
be explained by physical oceanographic patterns and support the hypothesis that competition with pink salmon 
adversely affects the growth and survival of Bristol Bay sockeye salmon. 

Keywords: Bristol Bay, Fraser River, sockeye, pink salmon, forecast, competition, food web, density dependence 

INTRODUCTION 

To evaluate whether declines in Fraser River sockeye 
salmon survival occurred across a broader area than the Fra-
ser watershed, Peterman and Dorner (2012) examined the 
productivity of 64 sockeye salmon populations spanning 17 
regions from Puget Sound, Washington, to western Alaska. 
Sockeye spanning a large multi-regional area, from Puget 
Sound through British Columbia and into Southeast Alaska, 
were characterized by declining productivity since the early 
1980s. In contrast, the productivity of sockeye populations 
in central and western Alaska was either stable or increasing 

over time. Peterman and Dorner (2012) concluded that fu-
ture research into the factors driving broad-scale variability 
in sockeye dynamics should focus on mechanisms that oper-
ate at large, multi-regional spatial scales encompassing the 
two regions of correlated sockeye productivity patterns. 

Competition at sea with increasingly abundant pink 
salmon is one possible large-scale process that could con-
tribute to the pattern described above. Ruggerone and 
Connors (2015) tested the hypothesis that competition at 
sea with pink salmon contributed to declines in produc-
tivity among the 36 sockeye populations spanning the 
large southern area identified by Peterman and Dorner 
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Fig. 1.  Predicted Fraser River adult sockeye recruits (± 2 SE) as 
a function of pink salmon abundance returning to North America 
(dashed line) or to both North America and Asia (bold line). Other 
variables in the model, such as sockeye spawning abundances 
and sea surface temperature, were held at mean values. See 
Ruggerone and Connors (2015) for modeling methods and results. 

(2012). They found that sockeye productivity was neg-
atively correlated with the combined abundance of pink 
salmon from Asia and North America as well as the abun-
dance of pink salmon from only North America. Also, 
sockeye length-at-age was negatively correlated with pink 
salmon abundance, whereas sockeye age-at-maturity was 
positively correlated with pink salmon abundance. Evi-
dence supported the hypothesis that the interaction primar-
ily occurred during the second year at sea rather than the 
first year at sea (but see McKinnell and Reichardt 2012). 
Furthermore, sockeye productivity, growth, and matura-
tion exhibited alternating-year patterns consistent with the 
hypothesis that increasing pink salmon abundance leads 
to increased competition for food. Statistical modeling 
predicted that an increase in North Pacific pink salmon 
abundance from 200 to 400 million fish resulted in a 39% 
decline in the recruitment of Fraser River sockeye salmon. 
The investigators did not provide a prediction for the effect 
of North American pink salmon on Fraser sockeye salmon. 
However, using modeling results from the original inves-
tigation, a 50 to 250 million increase in pink salmon abun-
dance from North America only is predicted to result in a 
56% decline in Fraser sockeye recruitment. This suggests 
that the per capita effect of North American pink salmon 
was approximately 1.4x greater than that of pink salmon 
from both Asia and North America (Fig. 1). Most hatchery 
pink salmon are produced in Alaska, and approximately 50 
million adult pink salmon returned to hatcheries in North 
America each year from 2000 to 2010 (primarily Prince 
William Sound and Kodiak; Ruggerone and Irvine 2015). 
The predicted decline in Fraser sockeye recruitment from 
an increase of 50 million pink salmon (150 to 200 mil-

lion) salmon was 18% (or 1.83 million sockeye salmon), 
assuming an equal effect of pink salmon from each region 
of North America. 

In contrast with sockeye populations in the southern 
half of their range, Peterman and Dorner (2012) showed 
that sockeye productivity in western and central Alaska was 
either stable or increasing.  The overall abundance of these 
stocks tended to be positively correlated with the abun-
dance of North Pacific pink salmon (Ruggerone et al. 2010), 
which begs the question: how can sockeye abundance in 
western and central Alaska be positively correlated with 
pink salmon when sockeye abundance in southern areas is 
negatively correlated with pink salmon abundance? First, it 
has been hypothesized that high abundance and survival of 
salmon in general is largely due to favorable early marine 
conditions (e.g., Mueter et al. 2002; Beamish et al. 2004; 
Farley et al. 2007; Stachura et al. 2014). In support of this 
hypothesis, sockeye abundance in Alaska (all regions com-
bined) was positively correlated with growth of Bristol Bay 
(Bering Sea) and Chignik (Alaska Peninsula; Gulf of Alas-
ka) sockeye salmon during their first and second years at sea 
(Ruggerone et al. 2007). Likewise, survival of pink salm-
on was linked to favorable growth during early marine life 
(Moss et al. 2005). This evidence suggests that favorable 
ocean conditions during early marine life enhanced surviv-
al and consequently adult abundances of both sockeye and 
pink salmon. Second, research also indicated that Asian 
pink salmon affect the growth and survival of Bristol Bay 
sockeye salmon in western Alaska during their second and 
third years at sea, but not during the first year at sea (Fig. 
2; Ruggerone et al. 2003, 2005; Ruggerone and Nielsen 
2004). Therefore, for northern sockeye populations such as 
those in Bristol Bay, the evidence suggests that both early 
marine conditions and competition between pink and sock-
eye salmon in the 2nd and 3rd years at sea influenced marine 
survival and adult sockeye salmon abundances. In contrast, 
declining sockeye salmon productivity in the southern area 
over the past two decades may be related to both unfavor-
able ocean conditions during early marine life (Rensel et al. 
2010; Beamish et al. 2012; Thomson et al. 2012; McKinnell 
et al. 2014), and competition with abundant pink salmon be-
ginning in the second year at sea (Ruggerone and Connors 
2015), perhaps compounded by changing ocean produc-
tivity (Nielsen and Ruggerone 2009; Irvine and Akenhead 
2013). 

The goal of this paper is to further evaluate the evidence 
for competition between Bristol Bay sockeye salmon and 
pink salmon originating from Russia and central Alaska. 
Our objectives involve the testing of four hypotheses: (1) 
scale growth of Bristol Bay sockeye salmon stocks exhibit 
alternating-year patterns consistent with patterns of com-
petition with pink salmon, (2) scale growth of Bristol Bay 
sockeye stocks during the second and third years at sea, but 
not the first, are negatively correlated with the abundance of 
pink salmon, (3) forecast error of Bristol Bay sockeye salm-
on is related to the alternating-year pattern of pink salmon 
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abundance, and (4) evidence for hypotheses 1–3 is strongest 
for sockeye salmon having the greatest geographic overlap 
with pink salmon stocks that exhibit strong alternating-year 
patterns of abundance. Distribution at sea of sockeye salm-
on from northwestern Bristol Bay (e.g., Wood River; Fig. 
3) is east of stocks originating in southwestern Bristol Bay 
(e.g., Kvichak, Naknek, Egegik, Ugashik) (Rogers 1988; 
Habicht et al. 2010).  This results in less overlap with Rus-
sian pink salmon that exhibit strong alternating-year pat-
terns of abundance, such as those from eastern Kamchatka. 

Coast 

High 
Seas 

Coast 

Coast 

High 
Seas 

Coast 

MATERIALS AND METHODS 

Sockeye Scale Measurements and Analyses 

Scales collected from adult sockeye salmon that re-
turned to the river to spawn were used to characterize 
annual growth during the first, second, and third years at 
sea from 1965 to 2009. Scales were measured from four 
southeastern Bristol Bay sockeye stocks: Kvichak, Nak-
nek, Egegik, and Ugashik, and one northwestern Bristol 
Bay stock: Wood River (Fig. 3). The goal was to measure 
50 scales (equal male and female salmon) from each of the 
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Fig. 2. Diagram of temporal overlap between Asian pink salmon and Bristol Bay sockeye salmon based on seasonal scale growth patterns 
(Ruggerone et al. 2005). (A) Sockeye salmon smolts entering the ocean during even-numbered years first encounter abundant odd-year pink 
salmon (bold solid line) during the first winter at sea and the second growing season, i.e., primarily during SW2, leading to reduced growth 
and abundance of maturing age-x.2 sockeye salmon in even-numbered return years (thin dashed line).  (B) Sockeye salmon smolts entering 
the ocean during odd-numbered years do not encounter abundant odd-year pink salmon until their second winter at sea and the third growing 
season, i.e., during SW3, leading to relatively greater growth and abundance of maturing age-x.2 sockeye salmon in odd-numbered return 
years (bold dashed line). Odd-even abundance patterns of age-x.3 sockeye salmon are less distinct, as described in the text and Fig. 9.  
Sockeye scale growth (SWPL zone) indicates little interaction between Asian pink salmon and maturing sockeye salmon presumably because 
maturing sockeye salmon are distributed farther north during fall, winter, and spring compared with immature sockeye salmon (French et al. 
1976). Period of overlap between pink and immature sockeye salmon is from approximately winter through July, but the effect of interaction 
may continue until prey populations recover.  Redrawn from Ruggerone et al. (2003). 
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Fig. 3. Map of Bristol Bay and the eight sockeye salmon stocks considered in this investigation.  Southeastern stocks include Naknek, 
Kvichak, Egegik, and Ugashik. Northwestern stocks include Wood River and smaller stocks (Nushagak, Igushik, and Togiak) not individually 
considered here. 

four dominant age groups (1.2, 2.2, 1.3, 2.3), where the first 
digit represents the number of winters in fresh water and 
the second digit represents the number of winters at sea. 
Thus, up to 200 scales were measured per year per stock, 
and up to 1,000 scales were measured per year for all stocks 
combined. 

Scale measurements were made by the Alaska Depart-
ment of Fish and Game (ADF&G) Mark, Tag, and Age Lab 
following procedures described in Hagen et al. (2001) and 
Ruggerone et al. (2007). Scales were selected for measure-
ment only when: (1) we agreed with the age determination 
previously made by ADF&G; (2) the scale shape indicated 
that the scale was removed from the “preferred area” (Koo 
1962); and (3) circuli and annuli were clearly defined and 
not affected by scale regeneration or significant resorption 
along the measurement axis. The scale measurement axis 
was determined by a perpendicular line drawn from a line 
intersecting each end of the first saltwater annulus. Scale 
measurements included both circuli and annuli measure-
ments within each growth zone in fresh water and the ocean 
but only annual growth during each of two or three years at 
sea are reported. Overall, 32,957 sockeye scales were mea-
sured. A few age groups in a given year contained fewer 
than 10 scales and were excluded from the analyses. Suffi-
cient high quality scales were not available for Egegik age-
1.2 and Ugashik age-2.3 sockeye salmon because these age 
groups were relatively rare for these stocks. 

Median annual scale growth at sea was calculated 
for each year and stock and then normalized to the mean 
of the southeastern Bristol Bay sockeye salmon stocks, 
1965–2009, to facilitate comparison of Wood River and 
southeastern Bristol Bay sockeye scale growth. A Model 
II two-factor ANOVA (factors: odd/even year, stock) was 
used to test for scale growth differences related to these 
factors during each year at sea. A Model II ANOVA was 
used to reduce degrees of freedom in the F-statistic and 
the likelihood of rejecting the null hypothesis as a result 
of large sample size (Zar 1996). Autocorrelation in an-
nual median scale growth was quantified to test whether 
there was an alternating year pattern that was consistent 
with autocorrelation in pink salmon abundance. Only lag 
1 and lag 2 partial autocorrelation was presented because 
the strength of autocorrelation declined rapidly after lag 2. 
Partial autocorrelation was shown at lag 2 because it de-
scribes autocorrelation after accounting for lag 1 autocor-
relation. Ordinary least squares linear regression was used 
to test whether median annual scale growth was negatively 
correlated with pink salmon abundance after the dependent 
and independent values were detrended to remove linear 
time trends. Diagnostic tests, including serial autocorrela-
tion of model residuals and plots of residuals on predicted 
values, were conducted to evaluate model assumptions. 
Analysis of covariance was used to test whether the rela-
tionships between annual median sockeye growth and pink 
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salmon abundance were of a similar magnitude and direc-
tion between the Wood River and southeastern Bristol Bay 
sockeye salmon stocks. This test helped to evaluate wheth-
er Wood River sockeye, which are distributed farther east 
in the North Pacific Ocean, might exhibit less competition 
with Asian pink salmon. 

Salmon Stock Data 

Annual numerical abundances of adult pink salmon by re-
gion of the North Pacific were available from Ruggerone and 
Irvine (2015). The abundance of pink salmon from the eastern 
Kamchatka region was used as the primary index of potential 
pink salmon competitors with Bristol Bay sockeye salmon be-
cause the eastern Kamchatka stock is very large and appears to 
have the greatest degree of overlap with Bristol Bay sockeye 
salmon among large Asian and North American stocks (Taka-
gi et al. 1981; Myers et al. 1996). Additionally, we compared 
sockeye growth with the combined abundances of pink salm-
on from central Alaska (southern Alaska Peninsula, Kodiak, 
Cook Inlet, Prince William Sound) and Eastern Kamchatka 
because the distribution of Bristol Bay sockeye salmon also 
overlaps these North American stocks to some extent. 

Forecast Error of Bristol Bay Sockeye Salmon 

Pre-season forecasts of sockeye salmon abundance 
(catch plus spawning escapement) as estimated by the AD-
F&G were tabulated by dominant age group and watershed 
from 1968 to 2010 (e.g., Pennoyer 1970; Baker et al. 2009). 

RESULTS 

Alternating-year Patterns in Sockeye Growth 

Second (two factor ANOVA: df = 1, 4; F = 355; P  < 
0.001) and third year (df = 1, 4; F = 657; P < 0.001) scale 
growth of sockeye salmon was significantly less during 
odd-numbered years, but there was no evidence of a dif-
ference in growth between odd- and even-years during the 
first year at sea (Fig. 4, df = 1, 4; F = 1.99; P > 0.05). 
This pattern supported the hypothesis that maturing pink 
salmon, which are most abundant in odd-numbered years, 
compete with sockeye salmon for food. 

Growth varied by sockeye salmon stock during each 
year at sea (Fig. 4; df = 1, 4; F ≥ 22.6; P < 0.02). During 
the first year at sea, Wood River sockeye growth was sig-
nificantly less than each of the four southeastern stocks 

Odd year Even year 

(A) 1st year at sea 

So
ck

ey
e 

gr
ow

th
 (z

) (B) 2nd year at seaDominant age groups included age-1.2, age-2.2, age-1.3, 
and age-2.3 salmon. Age-specific abundances of adult sock-
eye salmon returning to each watershed in Bristol Bay were 
provided by the ADF&G (T. Baker, tim.baker@alaska.gov, 
pers. comm.). These adult return data included estimates of 
Bristol Bay sockeye salmon harvested outside of the Bristol 
Bay management area. Forecast error (�) was calculated as: 

̂��,� = ��,� − ��,�, (1) (C) 3rd year at sea 

̂ 

� is the observed run size and � is the forecast error for 
stock i in year t. We also calculated forecast error relative 
to error during the previous and following years as a means 
to examine whether there was an alternating-year pattern of 
forecast error: 

where � is the forecasted run size (i.e., pre-fisher abudance), 

, (2) 

where relative error for population i in year t is the forecast 
error minus the average of the forecast error in the preceding 
and following year. This approach removed the autocor-
relation associated with forecast error that stemmed in part 
from under-forecasting of sockeye runs following the ocean 
regime shift in the mid-1970s (Ruggerone and Baker 2011). 

Fig. 4. Comparison of mean (± 1 SE) of annual median 
scale growth of sockeye salmon originating from each of five 
watersheds in Bristol Bay, Alaska, during odd- versus even-
numbered years of the first (A), second (B), and third years (C) 
in the ocean. Scale growth values were normalized to mean 
growth of the southeastern stocks (Egegik, Ugashik, Kvichak, and 
Naknek) to facilitate comparison with Wood River sockeye growth, 
1965–2009. 
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Fig. 5. Annual mean scale growth of sockeye salmon during each year at sea as a percentage of mean growth during the previous and 
following years at sea, 1965–2008: Egegik (A, F), Ugashik (B, G), Kvichak (C, H), Naknek (D, I), and Wood River (E, J).  Growth during 
odd-numbered years is shown in black bars and growth in even-numbered years is shown in white bars to highlight the pattern of higher than 
average growth in even versus odd years. 

(P < 0.01). However, during the second and third year at 
sea, growth of Wood River sockeye salmon was signifi -
cantly greater than each of the four southeastern stocks (P 
< 0.005). The interaction term (stock x odd-even year) 
was non-significant for growth during each year at sea (P 
> 0.05), indicating the odd-even pattern was consistent 
among the five stocks. 

Lower scale growth during odd-numbered years com-
pared with adjacent even-numbered years was observed 
in nearly all years for each of the five Bristol Bay sockeye 
stocks from 1965 to 2008 (Fig. 5). Odd-year growth during 
the second year at sea averaged 6.2% ± 0.2% (SE) less than 
adjacent even-year growth. During the third year at sea, odd-
year growth averaged 10% ± 0.4% less than adjacent even-
year growth. In odd-numbered years, annual growth was up 
to 15% or 24% less than growth in adjacent even-number 
years for second and third years at sea, respectively. For all 
stocks, the alternating-year pattern of sockeye growth was 
somewhat less consistent during the 1970s compared with 
subsequent years (Fig. 5). 

Partial Autocorrelation of Pink Salmon Abundance and 
Sockeye Growth 

Autocorrelation of eastern Kamchatka pink salmon abun-
dance during 1965 to 2009 was negative at lag 1 (r = -0.4, P < 
0.01) and partial autocorrelation was positive at lag 2 (r = 0.5, 
P < 0.01), reflecting the alternating-year abundance pattern of 
this major pink salmon stock (Fig. 6). Pink salmon abundance 
was relatively high during odd-numbered years and low during 
even-numbered years at sea, resulting in the negative autocor-
relation at lag 1 and positive partial autocorrelation at lag 2. 
The somewhat stronger partial autocorrelation at lag 2 than lag 
1 presumably reflects the stronger effect of parent abundance 
than the potential negative interaction between broodlines of 
pink salmon. Partial autocorrelation of total pink salmon from 
central Alaska and eastern Kamchatka was positive at lag 2 (P 
< 0.01) but non-significant at lag 1 (P > 0.05). 

Growth of each sockeye stock displayed consistent pat-
terns of autocorrelation during the second and third years at 
sea, reflecting their alternating-year growth patterns (Fig. 6). 
Consistent with the hypothesis that competition with eastern 
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Fig. 6. Partial autocorrelation of median annual sockeye salmon 
scale growth at lags one-year and two-years during the second 
and third years at sea (1965–2009). Partial autocorrelation of pink 
salmon abundances from eastern Kamchatka (Kam) and from 
central Alaska plus eastern Kamchatka (AK+Kam) are shown for 
comparison. Partial autocorrelation and autocorrelation are identical 
at lag 1. Statistically significant values are identified (*P < 0.05). 

Kamchatka pink salmon reduces sockeye growth, autocor-
relation of sockeye growth was negative at lag 1 and partial 
autocorrelation was positive at lag 2.  The magnitude of lag 
2 partial autocorrelations was typically greater (avg. r = 0.29 
to 0.52) than lag 1 autocorrelations (avg. r = -0.28 to -0.20) 
for sockeye in their second and third years at sea, respec-

tively (Fig. 6). This pattern of larger magnitude lag 2 partial 
autocorrelation was also observed in eastern Kamchatka and 
central Alaska pink salmon, reflecting the fixed two-year life 
cycle of pink salmon. Growth of Wood River sockeye salm-
on exhibited less lag 1 and lag 2 partial autocorrelation (P 
> 0.05) than growth of each southeastern Bristol Bay stock 
during the second year at sea, but this difference was less 
apparent during the third year at sea. 

In contrast to these patterns, growth of each sockeye stock 
during the first year at sea displayed positive autocorrelation at 
lag 1 (P < 0.05), and none of five stocks exhibited significant 
partial autocorrelation at lag 2 (P > 0.05). Thus, growth during 
the first year at sea did not reflect potential interaction with 
pink salmon, as expected (Fig. 4A). Instead, the positive serial 
autocorrelation reflected increased early marine growth over 
time, especially after the mid-1970s (Ruggerone et al. 2007). 

Negative Correlation of Sockeye Growth and Pink Salm-
on Abundance 

Detrended median annual scale growth of southeastern 
sockeye salmon stocks during the second and third years at 
sea was negatively correlated with the abundance of eastern 
Kamchatka pink salmon during 1965 to 2008 (P < 0.001). 
Approximately 33% and 58% of the annual variability in 
southeastern Bristol Bay salmon scale growth was explained 
by pink salmon abundance during the second and third 
years at sea, respectively (Fig. 7).  Likewise, median annual 
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(A) Eastside Stocks 
SW2 = -0.014 x -0.20 
R2= 0.33 

(B) Eastside Stocks 
SW3 = -0.021 x -0.07 
R2 = 0.58 

Pink salmon abundance (millions) 

(C) Wood River 
SW2 = -0.011 x +0.01 
R2 = 0.13 

(D) Wood River 
SW3 = -0.021 x -0.12 
R2 = 0.43 

Pink salmon abundance (millions) 

Fig. 7.  Linear regression of median annual detrended, normalized growth in the 2nd (A, C) and 3rd (B, D) year at sea for southeastern Bristol 
Bay stocks (A, B) and Wood River sockeye salmon (C, D) in relation to detrended eastern Kamchatka pink salmon abundance, 1965–2008.  
Values in 2009 are shown (open circle) but not included in the regression because pink salmon abundance was exceptional.  Average pink 
salmon abundance during 1965-2009 was 43 million fish. 
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growth of Wood River sockeye salmon stocks during the sec-
ond and third years at sea was negatively correlated with the 
abundance of eastern Kamchatka pink salmon during 1965 
to 2008 (SW2: P < 0.016; SW3: P < 0.001). Approximately 
13% and 43% of the annual variability in Wood River scale 
growth was explained by pink salmon abundance during the 
second and third years at sea, respectively (Fig. 7). Serial 
autocorrelation of the model residuals was non-significant 
for all stocks and ocean ages (P > 0.05). Examination of 
model residuals plotted on predicted values did not reveal 
patterns, indicating no need for data transformations or alter-
native models. Analysis of covariance indicated that the de-
trended southeastern and Wood River regressions on eastern 
Kamchatka pink salmon were coincident for ocean ages -2 
and -3; there was no statistical difference in the slopes or in-
tercepts (Fig. 7, P > 0.05). Regressions performed using raw 
rather than detrended scale growth and pink salmon abun-
dance led to the same findings: sockeye growth declined 
with increasing abundance of pink salmon (P < 0.05) and 
serial autocorrelation of the model residuals was non-sig-
nificant (P > 0.05). Analysis of covariance using raw data 
also indicated that the slopes of the southeastern and Wood 
River regressions were coincident (P > 0.05), but growth 
of Wood River sockeye salmon was greater than growth of 
southeastern Bristol Bay stocks at each abundance level of 
eastern Kamchatka pink salmon during the second and third 
years at sea (P < 0.001). The finding of greater growth of 
Wood River sockeye salmon is consistent with the ANOVA 
presented above (Fig. 4). 

Scale growth of Bristol Bay sockeye salmon was also 
compared with the combined abundances of pink salmon re-
turning to central Alaska and eastern Kamchatka. During 
the second year at sea, detrended scale growth of south-
eastern Bristol Bay (R2 = 0.18) and Wood River (R2 = 0.12) 
sockeye salmon were negatively correlated with detrended 
abundance of central Alaska and eastern Kamchatka pink 
salmon (P < 0.05). During the third year at sea, the negative 
correlations (P < 0.001) were stronger for both southeastern 
Bristol Bay (R2 = 0.48) and Wood River sockeye salmon (R2 

= 0.37). 

Forecast Error of Bristol Bay Sockeye Salmon 

Forecast error of southeastern Bristol Bay sockeye 
salmon (Kvichak, Naknek, Egegik, and Ugashik stocks) 
relative to adjacent years was positive during even-num-
bered years (avg. 6.1 million fish per year), and negative 
during odd-numbered years (avg. -6.3 million fish per year), 
1968–2010 (Fig. 8). A positive forecast error occurs when 
the pre-season forecast is too high relative to the observed 
run.  After standardizing forecast error relative to adjacent 
years, forecasts in even-numbered years were too high in 
86% of the years, whereas forecasts in odd-numbered years 
were too low in 81% of the years. This finding is consistent 
with the observation that abundant odd-year pink salmon 
compete with sockeye salmon during the year prior to their 

return to Bristol Bay (Fig. 2). In other words, high positive 
forecast error in even-year runs reflects potential competi-
tion with abundant pink salmon in the previous odd-num-
bered year. In even-numbered years, forecasts of southeast-
ern Bristol Bay sockeye salmon tended to be too high. 

Relative forecast error of northwestern Bristol Bay 
sockeye salmon (Wood River, Nushagak, Igushik, and To-
giak stocks combined) was positive during even-years (avg. 
0.48 million fish per year) and negative during odd-years 
(avg. -0.48 million fish per year), but this pattern was not as 
consistent nor as strong as it was for the southeastern stocks 
(Fig. 8). After standardizing forecast error relative to adja-
cent years, forecasts in even-numbered years exceeded zero 
in 64% of the years, whereas forecasts in odd-numbered 
years were below zero in 62% of the years. 

The alternating-year pattern in forecast error was not 
consistent among ocean age-2 and -3 sockeye salmon. For 
all stocks combined, relative forecast error of ocean age-
2 sockeye salmon was 1.9–3.0 million (± 1.2 million) fi sh 
too high in even-numbered years (Fig. 9), or approximately 
30% too high, on average. In contrast, relative forecast er-
ror in even-numbered years of ocean age-3 sockeye salmon 
was only 0.5–1.2 million (± 0.8 million) fish too high, or 
13% too high. The lower relative forecast error of ocean 
age-3 sockeye salmon likely reflected their interaction with 
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Fig. 8. Annual relative forecast error of southeastern (A) and 
northwestern (B) Bristol Bay sockeye salmon abundance (millions 
of fish) relative to mean error in the previous and following years.  
Northwestern stocks include Wood River and the smaller stocks 
shown in Fig. 2. Positive values indicate that the pre-season 
forecast was larger than the observed abundance. 
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Fig. 9.  Mean forecast error (± 1 SE) of Bristol Bay sockeye salmon 
abundance by age group (millions of fish) relative to mean error in 
the previous and following years. 

pink salmon during both even- and odd-numbered years; 
ocean age-2 sockeye salmon only interact with pink salmon 
during their second year at sea, based on scale growth mea-
surements (Fig. 2; Ruggerone et al. 2005). 

DISCUSSION 

Sockeye Growth 

Growth of all five major Bristol Bay sockeye salmon 
stocks during the second and third years at sea exhibited a 
strong alternating-year pattern that is consistent with the hy-
pothesis that sockeye salmon compete with abundant pink 
salmon for food on the high seas. From 1965 to 2009, sock-
eye growth at sea was low during odd-numbered years when 
pink salmon abundance was high (Irvine et al. 2014), where-
as sockeye growth was high in even-numbered years when 
pink salmon abundance was low. Evidence for competition 
was further supported by the significant positive partial au-
tocorrelation at lag two-years of eastern Kamchatka and cen-
tral Alaska pink salmon abundance and scale growth of all 
five sockeye stocks during the third year at sea and three of 
five stocks during the second year at sea. Autocorrelation 
of pink salmon abundance and sockeye growth was stronger 
at lag two-years compared with lag one-year, as expected 
because pink salmon have a fixed two-year life cycle. Both 
the lag one-year autocorrelation of eastern Kamchatka pink 
abundance and the lag one-year autocorrelation of sock-
eye growth were negative, as predicted by the competition 
hypothesis. Lastly, detrended scale growth of Bristol Bay 
sockeye salmon was negatively correlated with the de-
trended abundances of pink salmon originating from east-
ern Kamchatka and from central Alaska/eastern Kamchatka 
during the 44-year period. The natural experimental control 
provided by the alternating-year abundance pattern of pink 
salmon, the negative correlation between sockeye growth 

and pink salmon abundance, the high diet overlap of the two 
species (Davis et al. 2005), and the observed 36% reduction 
in sockeye stomach fullness during odd-numbered years at 
sea (Davis 2003) provide strong support for the competition 
hypothesis. 

Sockeye Salmon Forecast Error 

Salmon forecasts in Alaska contribute to pre-season and 
early-season management of the fisheries and to pre-season 
planning by the salmon industry (Munro 2015). Salmon 
forecasts do not consider potential effects of pink salmon on 
the abundance of other salmon species. However, we found 
that the forecast error of Bristol Bay sockeye salmon from 
1968 to 2010, especially those from southeastern Bristol Bay, 
exhibited an alternating-year pattern that is consistent with 
the growth of sockeye salmon in relation to competition with 
pink salmon. The forecast error pattern is also consistent 
with the alternating-year pattern observed in sockeye smolt-
to-adult survival and adult returns from smolt migrations 
(Ruggerone et al. 2003). The forecast error pattern largely 
stems from interactions with pink salmon during the previous 
full year at sea rather than the year of return because relative-
ly few pink salmon inhabit the southeastern Bering Sea (Rug-
gerone et al. 2010) and because sockeye scale growth during 
the homeward migration period did not reveal an alternat-
ing-year pattern (Ruggerone et al. 2005). Therefore, during 
even-numbered years of sockeye return, Bristol Bay sock-
eye interacted with abundant odd-year pink salmon during 
the previous year; whereas, during odd-numbered years of 
return, sockeye interacted with relatively few pink salmon. 
Sockeye forecasts tended to be too high in even-numbered 
return years and too low in odd-numbered return years. For 
example, in 2015, the pre-season inshore Bristol Bay sockeye 
forecast was exceptionally large—approximately 52 million 
sockeye salmon—yet the observed run was even larger (58 
million fish; ADF&G 2015).  This single observation is con-
sistent with the findings presented here and with the dramatic 
decline in the abundance of eastern Kamchatka pink salmon 
beginning in 2013 (Klovach et al. 2014, 2015). 

The strength of the alternating-year forecast error pat-
tern varied with ocean age of sockeye salmon. The pattern 
was relatively weak for ocean age-3 sockeye and strong for 
ocean age-2 sockeye salmon. This pattern reflects interac-
tion with both even- and odd-year abundances of pink salm-
on by ocean age-3 sockeye and interaction with only even- or 
odd-year pink salmon by ocean age-2 sockeye salmon (Fig. 
2). The somewhat lower than expected return of ocean age-
3 sockeye salmon in even-numbered years likely reflects the 
complex effects of growth at sea on both maturation and sur-
vival. For example, Bristol Bay and Fraser River sockeye 
salmon delayed maturation when encountering numerous 
pink salmon during their second year at sea of odd-num-
bered years (Ruggerone and Baker 2011; Ruggerone and 
Connors 2015). 
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Southeastern versus Northwestern Sockeye Patterns in 
Relation to Pink Salmon 

Studies of Bristol Bay sockeye migration and distri-
bution at sea, including genetic stock identification anal-
yses, indicate that northwestern stocks are distributed 
farther east in the ocean than southeastern stocks (Rogers 
1988; Habicht et al. 2010; Seeb et al. 2011), suggesting 
that northwestern stocks overlapped less with Asian pink 
salmon, including eastern Kamchatka pink salmon. For 
example, based on the protracted smolt emigration through 
a series of five nursery lakes, the average timing of Wood 
River smolts at the outer boundary of Bristol Bay was es-
timated to be 10 weeks behind that of Egegik and Ugashik 
sockeye salmon (Rogers 1988). 

Our findings support the hypothesis that Wood Riv-
er sockeye salmon, a large northwestern Bristol Bay stock, 
interact less with Asian pink salmon than the southeastern 
sockeye stocks. During the first year at sea, Wood River 
scale growth was significantly less than that of southeastern 
sockeye stocks, reflecting the protracted entry of Wood Riv-
er smolts into the Bering Sea and less time to grow in the 
ocean. However, during the second and third years at sea, 
scale growth of Wood River sockeye salmon was greater than 
that for southeastern sockeye stocks, presumably reflecting a 
more easterly marine distribution compared with southeast-
ern sockeye stocks (Habicht et al. 2010) and so reduced over-
lap with abundant Asian pink salmon. Greater growth during 
the second and third years at sea may reflect less competition 
of northwestern stocks with Asian pink salmon, as also sug-
gested by weaker autocorrelation of scale growth and weak-
er forecast error in relation to pink salmon. Although Asian 
pink salmon may have less effect on Wood River sockeye 
salmon than on southeastern stocks, all sockeye stocks ex-
hibited negative relationships with pink salmon abundance, 
including pink salmon from central Alaska. However, we 
found no evidence that Wood River sockeye salmon were 
more strongly influenced by pink salmon from central Alas-
ka. Correlations between sockeye growth and the combined 
abundances of pink salmon from eastern Kamchatka and cen-
tral Alaska tended to be weaker than those involving only 
eastern Kamchatka pink salmon. 

Pink Salmon Effects and Prey Life History 

The life history of key prey shared by pink and sockeye 
salmon likely contributes to the strong alternating-year pat-
terns shown in this and other studies (Ruggerone and Con-
nors 2015). Pink salmon appear to influence the standing 
crop of macrozooplankton and create an alternating-year 
pattern in their biomass (Shiomoto et al. 1997; Sugimo-
to and Tadokoro 1997). These macrozooplankton are also 
consumed by sockeye salmon. Squid, such as Berryteuthis 
anonychus, are an exceptionally important prey of both pink 
and sockeye salmon in some regions, and squid abundance 
in pink and sockeye diets is reduced in odd-numbered years 

when pink salmon are abundant (Kaeriyama et al. 2004; Da-
vis et al. 2003, 2005; Aydin et al. 2005). These squid (B. 
anonychus) exhibit a two-year life cycle and so it has been 
hypothesized that predation by pink salmon may be a key 
factor controlling squid abundance (Arkhipkin et al. 1996; 
Jorgensen 2011). Predation by pink salmon on prey with 
biennial life histories (Tsuda et al. 2004) may enhance the 
alternating-year pattern of prey abundance, leading to the 
alternating-year pattern of sockeye salmon growth, produc-
tivity, and age-at-maturation. 

Sockeye scale growth analyses indicated that the effect 
of pink salmon on sockeye growth was greater during their 
third compared with second year at sea. This finding may 
reflect more intense predation on higher trophic level prey, 
such as squid that exhibit a biennial pattern, compared with 
zooplankton that are consumed more frequently by small-
er salmon (Davis 2003). Greater growth-related mortality 
of sockeye salmon during the second compared with third 
year at sea may also contribute to the observed pattern (Rug-
gerone et al. 2007). 

CONCLUSION 

The growth and forecast error analyses presented here 
are consistent with, and build upon, previous investigations 
into competition between Bristol Bay sockeye stocks and 
pink salmon at sea (Ruggerone et al. 2003; Nielsen and 
Ruggerone 2009). They are also consistent with an inves-
tigation of Russian sockeye growth in relation to pink salm-
on abundance (Bugaev et al. 2001), and recent analyses of 
36 sockeye populations ranging from Puget Sound through 
British Columbia and into Southeast Alaska (Ruggerone 
and Connors 2015). Collectively, these studies support the 
hypothesis that pink and sockeye salmon compete for food 
on the high seas, leading to reduced growth, survival, and 
abundance of sockeye salmon, and increased age-at-matu-
rity. In Alaska, favorable marine conditions since the mid-
1970s, as indicated by greater growth during early marine 
life (Ruggerone et al. 2007), have likely masked the effects 
of competition on sockeye survival. In contrast, abundances 
of sockeye salmon in the southern region, including the Fra-
ser River, have declined because marine conditions during 
early life appear to have been unfavorable and increasing 
abundance of pink salmon has lead to greater competition 
for food on the high seas. 

The evidence for food competition suggests that the 
high abundance of pink salmon in recent decades has 
significantly influenced the epipelagic food web of the 
North Pacific Ocean. It seems highly unlikely that phys-
ical oceanographic conditions in the ocean could produce 
the strong alternating-year patterns observed in sockeye 
salmon across much of their range. Given this evidence 
for a strong effect of pink salmon on the food web, it is 
noteworthy that Chinook salmon abundance has declined 
throughout Alaska and British Columbia, and length-at-age 
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(A) Alaska & (C) Alaska & British Columbia Chinook 
British Columbia 

(D) Western Alaska Chinook 

(B) Western Alaska 

(E) N Pacific pink salmon 

Fig. 10.  Commercial harvest of Chinook salmon in (A) Alaska and British Columbia and (B) western Alaska (1980 to 2013) in relation to 
adult pink salmon abundance in the North Pacific Ocean.  Similar relationships were produced if pink salmon from only North America were 
used. Chinook salmon harvest and pink salmon abundance trends over time are shown in plots C, D, and E.  Pink salmon abundance was 
the three-year mean abundance corresponding to the year of Chinook harvest and the two previous years when Chinook may have potentially 
interacted with pink salmon in the ocean. Western Alaska includes Bristol Bay, Kuskokwim, Yukon, and Unalakleet Chinook salmon.  
Commercial Chinook catch estimates for Alaska and British Columbia were from NPAFC catch records (e.g., Irvine et al. 2012).  Commercial 
Chinook harvest statistics reflect management decisions in recent years to greatly reduce harvests rates.  Hatchery Chinook salmon produced 
in Alaska (Vercessi 2014) were subtracted from the total commercial Chinook catch estimates. 

of many Alaskan Chinook populations has declined over 
time (Lewis et al. 2015). Analysis of the Chinook salmon 
diet in the central Bering Sea revealed a 56% reduction in 
stomach fullness and a 68% reduction in weight of fish and 
squid consumed during odd- versus even-numbered years, 
1991–2000 (Davis 2003). Furthermore, the commercial 
catch of Chinook salmon in western Alaska and through-
out Alaska and British Columbia have been negatively cor-
related with pink salmon abundance since 1980 (Fig. 10), 
leading to an intriguing and important question: could pink 
salmon play a role in the decline of Chinook salmon in 
Alaska and British Columbia? 
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Abstract Increasing production of hatchery salmon 
over the past four decades has led to concerns about 
possible density-dependent effects on wild Pacific 
salmon populations in the North Pacific Ocean. The 
concern arises because salmon from distant regions 
overlap in the ocean, and wild salmon populations 
having low productivity may compete for food with 
abundant hatchery populations. We tested the hypoth-
esis that adult length-at-age, age-at-maturation, pro-
ductivity, and abundance of a Norton Sound, Alaska, 
chum salmon population were influenced by Asian 
hatchery chum salmon, which have become excep-
tionally abundant and surpassed the abundance of 
wild chum salmon in the North Pacific beginning in 
the early 1980s. We found that smaller adult length-
at-age, delayed age-at-maturation, and reduced 
productivity and abundance of the Norton Sound 

salmon population were associated with greater pro-
duction of Asian hatchery chum salmon since 1965. 
Modeling of the density-dependent relationship, while 
controlling for other influential variables, indicated that 
an increase in adult hatchery chum salmon abundance 
from 10 million to 80 million adult fish led to a 72% 
reduction in the abundance of the wild chum salmon 
population. These findings indicate that competition 
with hatchery chum salmon contributed to the low 
productivity and abundance of Norton Sound chum 
salmon, which includes several stocks that are classified 
as Stocks of Concern by the State of Alaska. This study 
provides new evidence indicating that large-scale 
hatchery production may influence body size, age-at-
maturation, productivity and abundance of a distant wild 
salmon population. 

Keywords Arctic-Yukon-Kuskokwim . Alaska . 

Chum salmon . Hatchery versus wild salmon . 

Competition . Density-dependence . Tragedy of the 
commons 

Introduction 

Competition among salmon for food in the ocean can 
lead to reduced growth and survival (Zaporozhets and 
Zaporozhets 2004; Ruggerone and Nielsen 2009). 
Salmon may compete with local salmon populations 
during early marine life in coastal areas (Peterman 
1984a; Levin et al. 2001) or during late marine life 
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when maturing salmon concentrate along the migratory 
pathway to their natal river (Rogers and Ruggerone 
1993). Salmon may compete in the ocean with salmon 
of the same species (Rogers 1980; Peterman 1984a, b; 
Kaeriyama 1998; Pyper and Peterman 1999; Helle  
et al. 2007) and with salmon of different species 
(Peterman 1982; Ruggerone et al. 2003, 2005; 
Ruggerone and Nielsen 2004). Competition in offshore 
waters often involves populations originating from 
distant regions and even different continents because 
salmon migrate long distances and are broadly distrib-
uted at sea (McKinnell 1995; Ruggerone and Nielsen 
2004, 2009; Myers et al. 2007). 

Scientists have raised concerns about increasing 
abundances of hatchery salmon and their possible 
density-dependent effects on wild salmon (Peterman 
1991; Beamish et al. 1997; Cooney and Brodeur 
1998; Hilborn and Eggers 2000; Kaeriyama and 
Edpalina 2004; Zaporozhets and Zaporozhets 2004). 
Concerns arise because hatcheries release numerous 
juvenile salmon into the ocean each year even though 
ocean conditions vary and may not provide sufficient 
prey to fully support both hatchery and wild salmon. 
For example, production of adult hatchery chum 
salmon from Asia increased rapidly beginning in 
1970, and hatchery chum salmon began to exceed 
total production of wild adult chum salmon from Asia 
and North America in the early 1980s (Kaeriyama et 
al. 2009; Ruggerone et al. 2010). Unlike sockeye and 
pink salmon, whose abundance doubled after the 
ocean regime shift in the mid-1970s, the abundance of 
wild chum salmon in the North Pacific remained 
relatively stable (Ruggerone et al. 2010). Since 1980, 
approximately 2.2 billion hatchery chum salmon per 
year were released from Asian hatcheries into the 
North Pacific Ocean and adjacent seas compared with 
approximately 0.7 billion chum salmon from North 
American hatcheries (Ruggerone et al. 2010). Hatchery 
chum salmon are much more numerous than other 
species of hatchery Pacific salmon. The large produc-
tion of hatchery chum salmon in Asia was associated 
with a significant reduction in growth of Asian chum 
salmon (hatchery and wild) and delayed age-at-
maturation (Ishida et al. 1993; Kaeriyama  1998; 
Kaeriyama et al. 2007; Zavolokin et al. 2009). 
However, while some Russian scientists (Klovatch 
2000; Zaporozhets and Zaporozhets 2004) claim that 
wild chum salmon in Russia have declined in response 
to increasing production of hatchery chum salmon in 

Asia, Morita et al. (2006a) noted that there is little 
empirical evidence to support this claim. 

Asian hatchery chum salmon, most originating from 
Japanese hatcheries, are broadly distributed in the 
Bering Sea and North Pacific Ocean and their distribu-
tion at sea overlaps with that of wild chum salmon 
originating from the Arctic-Yukon-Kuskokwim (AYK) 
region of western Alaska (Myers et al. 2007, 2009; 
Beacham et al. 2009; Urawa et al. 2009). The great 
abundance of Asian hatchery chum salmon and their 
distribution overlap with western Alaska chum salmon 
led Myers et al. (2004) to hypothesize that Asian 
hatchery chum salmon compete with AYK chum 
salmon for prey. Hatchery and wild chum salmon from 
North America may also compete with AYK chum 
salmon, but their overlap at sea and abundance is less 
compared with that of Asian hatchery chum salmon 
(Myers et al. 2007, 2009; Beacham et al. 2009; 
Urawa et al. 2009). 

Potential competition between Asian hatchery 
salmon and AYK chum salmon is a concern to 
communities in this large region because abundances 
of AYK chum salmon have been low since the 
mid-1990s or earlier (Krueger and Zimmerman 
2009). Abundance of some AYK stocks, such as 
Norton Sound chum salmon in northwestern Alaska, 
have declined since the late 1980s, leading to 
restrictions on commercial fisheries (e.g., an 80% 
decline in commercial harvests after 1988), reduced 
harvests of salmon for subsistence, and significant 
hardship for people in the region (AYK SSI 2006; 
Banducci et al. 2007; Menard et al. 2009; Wolfe and 
Spaeder 2009). Three chum salmon stock aggregates 
in Norton Sound are currently classified as Stocks of 
Concern by the State of Alaska because harvests 
have been consistently low compared with previous 
harvests (AYK SSI 2006; Menard and Bergstrom 
2009). Subsistence fishing in the Nome subdistrict of 
Norton Sound has been restricted since the mid-
1980s. Additionally, chum salmon in the Yukon River 
(summer and fall runs) and Kuskokwim River were 
classified as Stocks of Concern until recently 
(Brannian et al. 2006). Factors causing the decline 
of AYK chum salmon are largely unknown and a 
major initiative was undertaken in the region to 
identify potential factors (AYK SSI 2006; Krueger 
and Zimmerman 2009). Stock-recruitment analyses 
indicated that the declining productivity of AYK 
chum salmon was synchronous and indicative of a 
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region-wide factor of decline that has yet to be 
identified (Hilborn et al. 2007). 

We examined the hypothesis that large-scale produc-
tion of hatchery chum salmon from Asia has influenced 
the growth, age-at-maturation, productivity, and abun-
dance of chum salmon originating from Norton Sound, 
Alaska. We also tested for potential effects of density-
dependent interactions with abundant Eastern Kam-
chatka pink salmon (Radchenko et al. 2007) that  may  
affect chum salmon (Tadokoro et al. 1996; Morita et al.  
2006b; Khrustaleva and Leman 2007) and whether 
seasonal sea surface temperature and ocean regime 
shifts influenced abundance. Chum salmon in Norton 
Sound are not highly productive (adult returns per 
spawner is low), and their distribution in the Bering 
Sea and North Pacific Ocean overlaps that of hatchery 
chum salmon originating from Asia (Myers et al. 
2009). This investigation addresses the question of 
whether large-scale hatchery production limits the 
productivity of a distant wild salmon population. 

Methods 

Our approach for evaluating the potential effects of 
hatchery chum salmon on wild Norton Sound chum 
salmon involved regression analysis and three response 
variables: length-at-age, age-at-maturation, and produc-
tivity of Norton Sound chum salmon. The primary 
explanatory variable considered in the analyses was 
abundance of Asian hatchery salmon. Potential effects 
of total chum salmon abundance (hatchery and wild), 
pink salmon abundance, parent chum spawners, sea-
sonal sea surface temperature, air temperature at Nome, 
ice cover in the Bering Sea, and ocean regime shifts 
were also evaluated as a means to explain variability in 
the response variables. 

Norton Sound chum salmon 

The wild chum population that served as a response 
variable in this investigation spawns in the Kwiniuk 
River, a tributary to Norton Sound in northwestern 
Alaska (Fig. 1). The Kwiniuk River drains into the 
north side of Norton Sound just east of Moses Point, 
approximately 160 km east of Nome, Alaska. Kwiniuk 
chum salmon were the major contributor to the 
commercial fishery that began in 1962 near Moses 
Point. However, significant commercial harvests of 

Kwiniuk chum salmon have not occurred since 1988 in 
spite of achieving sufficient parent spawners (Kent 
2007; Volk et al.  2009), indicating that the productivity 
of the population had declined. Subsistence fishing 
occurs in the Kwiniuk River and in nearshore marine 
waters without significant restrictions to limit harvests 
needed for food (Menard et al. 2009; Wolfe and 
Spaeder 2009). Tagging studies indicated few Kwiniuk 
chum salmon were captured in adjacent harvest areas 
in Norton Sound (Gaudet and Schaefer 1982). 

The Kwiniuk chum salmon population was selected 
for this investigation because it has the most compre-
hensive dataset in Norton Sound and the trends in 
Kwiniuk chum salmon abundance are representative of 
other stocks in the region (Hilborn et al. 2007; Menard  
et al. 2009). Therefore, in this investigation, we used 
the Kwiniuk chum salmon population as a proxy for 
chum salmon in Norton Sound. The Alaska Depart-
ment of Fish and Game (ADF&G) has estimated 
age-at-maturation, spawner abundance, and total abun-
dance of Kwiniuk chum salmon since 1965. Norton 
Sound chum salmon migrate to sea immediately after 
emergence from gravel (age-0.X), typically spend three 
(age-0.3) or four (age-0.4) winters at sea, and return to 
spawn as four or five-year old fish, respectively 
(Ruggerone and Agler 2008). Age-specific adult 
returns and spawning abundances were used to 
calculate the number of adult chum salmon returning 
from parent spawners (R/S), brood years 1965 2001 
(T. Hamazaki, S. Kent, ADF&G, pers. comm.). The 
R/S data incorporated adult returns from 1965 2007. 

Length-at-age of Kwiniuk chum salmon was 
obtained from the ADF&G. Approximately 350 age-
0.3 and age-0.4 chum salmon were measured each 
year, 1974 2005, except 1984 and 1992 which had 
less than 20 measured fish and were excluded from 
the analysis. Prior to 1974, length data were collected 
infrequently. The index of chum salmon growth was 
based on the mean of male and female salmon 
maturing at age-0.3 and age-0.4 in each year of 
return. This mean of mean approach accounted for 
differences in length associated with gender and age 
while providing a single robust index of chum salmon 
growth given that large numbers of fish in each 
category were not measured each year. 

Average age of maturing Kwiniuk chum salmon 
produced by each brood year was calculated from 
age-specific returns to the river. Kwiniuk chum 
salmon mature at age-0.2, age-0.3, age-0.4 and 
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age-0.5, corresponding to three- to six-year old fish, 
respectively. 

Salmon and environmental data 

Estimates of annual abundances of hatchery- and 
wild-origin salmon in Asia and western Alaska were 
obtained from Ruggerone et al. (2010). The large 
majority of Asian hatchery chum salmon originated 
from Japan, but some were from Russia. Negligible 
hatchery chum production (<1% of total) occurs in 
western Alaska (e.g., a few years of production in 
Kotzebue). Hatchery and wild stocks from central and 
Southeast Alaska were excluded from this analysis 
because the degree of overlap and influence on 
growth was much less than that of Asian and western 
Alaska chum salmon (Myers et al. 2007, 2009; 
Beacham et al. 2009; Urawa et al. 2009). Potential 
density-dependent interactions at sea were examined 
by comparing length-at-age, age-at-maturation, and 
productivity (see below) of Kwiniuk chum salmon 
with abundances of 1) Asian hatchery chum salmon, 
and 2) total chum salmon (hatchery and wild) 
returning to Asian and western Alaska (watersheds 
draining to the Bering Sea) since the mid-1960s. Each 
brood year of Kwiniuk chum salmon overlapped with 
other chum salmon stocks two, three and four years 
after the parent spawning year of Kwiniuk salmon. 

Therefore, mean abundances of adult chum salmon 
returning to Asia and western Alaska were calculated 
for these three years for comparison with productivity 
of Kwiniuk chum salmon (see below). 

Eastern Kamchatka pink salmon are highly abun-
dant in the Bering Sea, especially during odd-
numbered years (Radchenko et al. 2007). Adult pink 
salmon returning two years after the chum parent 
spawning year were compared with productivity of 
Kwiniuk chum salmon. These pink salmon would 
overlap with Kwiniuk chum salmon during their first 
winter and second spring in the ocean. 

Environmental data were tested as potential varia-
bles to explain characteristics of Kwiniuk chum 
salmon. Seasonal sea surface temperature (SST) data 
and ice cover indices were obtained from http://www. 
beringclimate.noaa.gov. Additional sea surface tem-
perature (SST) data were derived from COADS data 
provided by the US National Center for Atmospheric 
Research and the US National Oceanic and Atmo-
spheric Administration (Woodruff et al. 1998; http:// 
dss.ucar.edu/datasets/ds540.1/data/msga.form.html). 
Monthly air temperature at Nome was obtained from 
http://climate.gi.alaska.edu. Large scale shifts in 
ocean productivity of the Bering Sea and North 
Pacific Ocean occurred in 1976/1977, 1989, and 
1997 (Kruse 1998; Hare and Mantua 2000). The 
effect of these shifts on productivity of Kwiniuk chum 

Fig. 1 Map of Norton 
Sound, Alaska, showing the 
location of the Kwiniuk 
River 
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salmon was tested using dummy variables (0, 1) in 
the statistical model (see Eq. 1) whereby the years 
within the shift period were coded as 1 and other 
years were coded as 0 . For example, since chum 
salmon fry enter the ocean during the spring 
following parent spawning, the 1976/1977 ocean 
regime shift in relation to other regime shift periods 
was examined by coding  the dummy  variable as  
1 during brood years 1976 1987, 1976 1995, or 
1976 2001. 

Data analysis 

We extended the linear form of a Ricker recruitment 
curve (Hilborn and Walters 1992; Peterman et al. 
1998) to determine whether abundance of hatchery 
chum salmon (Hi) and other factors explained the 
variability in Kwiniuk chum salmon productivity 
(Loge R/S) during brood years 1965 2001 after 
accounting for density-dependent effects associated 
with parent spawners (Si): 

Loge Ri Si ¼ ! � Sið Þ �<ðHiÞ þ % Eið Þ þ (i; ð1Þ 

where Ri is the adult return of progeny produced by 
parent spawners (Si) during brood year i, Hi is 
hatchery or total chum salmon abundance, Ei is an 
environmental variable, and εi is the unexplained 
residual or deviation from expected recruitment. 
Stepwise and multiple regression, estimates of auto-
correlation among model residuals, and collinearity 
between independent variables (Variance Inflation 
Factor [VIF]) were used to evaluate whether the 
independent variables explained variability in the 
productivity of Kwiniuk chum salmon (Kutner et al. 
2005). Statistical significance of a variable in the 
model was determined when both the partial p-value 
(P) was <0.05 and the Akaike s Information Criterion 
(AIC) was reduced by at least three points (Burnham 
and Anderson 1998). A maximum VIF of 10 or more 
was used to indicate unsatisfactory collinearity among 
independent variables (Kutner et al. 2005). Partial 
residual analysis was used to examine the effect of 
each independent variable in a multiple regression 
while accounting for the effect of other variables in 
the model (Larsen and McCleary 1972). 

Preliminary analyses indicated that productivity of 
Kwiniuk chum salmon was related to abundance of 
hatchery chum salmon and other factors, as shown in 

Eq. 1. Therefore, the effect of hatchery chum salmon 
on the abundance of Kwiniuk chum salmon was 
estimated by solving Eq. 1 for adult returns (R): 

R ¼ Se!� Sð Þ�< Hð Þþ% Eð Þe( ð2Þ 

Kwiniuk spawner abundance (S) and other environ-
mental variables in this model were set at their mean 
value during the study period, whereas abundance of 
hatchery chum salmon (H) was allowed to to vary by 
the approximate range in abundance since 1965 (10 
million to 80 million fish). 

Linear regression analysis was used to test whether 
adult length-at-age of Kwiniuk chum salmon was 
correlated with chum salmon abundance and environ-
mental variables. Generalized least squares (GLS) 
regression with restricted maximum likelihood esti-
mation (R Development Core Team 2010) was used 
to evaluate the relationship between average age of 
Kwiniuk chum salmon and abundance of chum 
salmon because preliminary analysis indicated signif-
icant autocorrelation among the residuals. The GLS 
regression model has the same form as the linear 
model (e.g., Eq. 1) except the error values (εi) are 
assumed to be correlated and are accounted for in the 
model. 

Results 

Kwiniuk chum salmon length 

Length-at-age (mean of age-0.3 and age-0.4 male and 
female salmon) of adult Kwiniuk chum salmon was 
negatively correlated with both Loge Asian hatchery 
chum salmon and Loge total abundance of Asian and 
western Alaska chum salmon that returned to their 
natal stream during the same year, 1974 2005 
(Fig. 2). Chum salmon abundance (total or hatchery) 
explained approximately 36% of the variability in 
length-at-age of Kwiniuk chum salmon. Autocorrela-
tion at lags 1 6 years was non-significant (P>0.05). 
Adult chum length was negatively correlated with 
SST during the winter prior to adult return (r −0.47, 
P<0.05), an unexpected pattern. However, environ-
mental variables, including seasonal SST, Nome air 
temperature, and Bering Sea ice index, did not 
improve the model that included chum salmon 
abundance (P>0.05). 

Environ Biol Fish (2012) 94:149 163 153 

Author's personal copy
–

“ ” 
“ ”

" 

PC090
224 of 340

“ ” – –
–

–

= " 

’ –

–

=



Kwiniuk chum salmon age at maturation 

The dominant age of Kwiniuk chum salmon returning 
from brood years 1965 2001 was age-0.3 (59% of 
total) followed by age-0.4 (36%), age-0.2 (3%), and 
age-0.5 (2%). Average age of chum salmon in the 
brood return to Kwiniuk River ranged from 3.9 to 4.8 
years, and age increased with greater abundance of 
Asian hatchery chum salmon (P=0.004). The rela-
tionship between average age of chum salmon and 
abundance of Asian hatchery chum salmon during the 
37-year period was explained by the following GLS 
model (Fig. 3a): 

Chum salmon age yearsð Þ 

¼ 3:76 þ 0:166 Loge Hatchery chum abundance ð Þ: 
ð3Þ 

This GLS regression incorporated second order 
autoregressive (AR2) terms (ϕ1 0.39, ϕ2 −0.39) 
as a means to account for residual memory when 
estimating model parameters. The AIC of this model 
was at least 3.6 points lower than the AR1 and AR3 
models and the model that assumed no autocorrela-
tion. Average age of Kwiniuk chum salmon also 
increased with greater total abundance of Asian and 
western Alaska chum salmon, based on the same GLS 
regression approach (Fig. 3b). 

Kwiniuk chum salmon productivity 

Adult runs of chum salmon to the Kwiniuk River 
averaged 35 671±22 034 (SD) fish per year, 1965
2007. Adult returns per spawner (R/S) averaged 
1.8±1.6 fish during brood years 1965 2001. Residuals 
from the Ricker recruitment curve were relatively high 

Fig. 2 Mean length-at-age 
of Kwiniuk River (Norton 
Sound) chum salmon in 
relation to a) Loge abun-
dance of Asian hatchery 
chum salmon, and b) Loge 
total abundance of Asian 
and western Alaska chum 
salmon during the same 
year of return, 1974 2005 
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during 1965 1980, low from 1981 to 1994, and very 
low from 1995 to 2001 (Fig. 4). Since 1965, 37% of the 
broods failed to produce sufficient adult returns (catch 
and escapement) to replace the parent spawning 
escapement (R/S<1). Since 1980, 57% of the broods 
failed to replace themselves. 

Approximately 48% of the variability in the 
productivity (Loge R/S) of Norton Sound chum 
salmon during brood years 1965 2001 was explained 
by the following model (Table 1): 

LogeR S ¼ 2:69 

� 0:016 Total chum abundanceð Þ 

� 0:009 Kamchatka pink salmonð Þ 

� 0:039 Spawnersð Þ: ð4Þ 

This model indicates that productivity decreased with 
greater total adult abundance of Asian and western 
Alaska chum salmon two to four years after the 
Kwiniuk chum salmon brood year (millions), de-
creased with greater adult abundance of Eastern 
Kamchatka pink salmon two years after the chum 
salmon brood year (millions), and decreased with 
greater abundance of parent spawners (1000s). AIC 
values decreased by at least 4 points with the 
inclusion of each new variable into the previous 
best-fit model, indicating that all explanatory varia-
bles in Eq. 4 were important (Table 1). Autocorrela-
tion among residuals at lags of one to six years was 
non-significant (P>0.05). Collinearity among the 
independent variables was negligible, as indicated by 
Variance Inflation Factor (VIF) values of 1.09-1.10. 
Environmental variables (e.g., seasonal SST, ice cover, 

3.6 

3.8 

4.0 

4.2 

4.4 

4.6 

4.8 

5.0 

2.2 2.5 2.8 3.1 3.4 3.7 4.0 4.3 4.6 

AA
ggee

 oo
ff KK

ww
iinn

iiuu
kk 

cchh
uumm

 ss
aall

mm
oonn

 ((yy
eeaa

rrss
))

Loge Number of Asian hatchery chum salmon (millions) 

Age = 3.76 + 0.166 (Loge Hatchery chum abundance)

      AIC = -7.38, P < 0.001 

3.6 

3.8 

4.0 

4.2 

4.4 

4.6 

4.8 

5.0 

3.5 3.7 3.9 4.1 4.3 4.5 4.7 4.9 

AA
ggee

 oo
ff KK

ww
iinn

iiuu
kk 

cchh
uumm

 ss
aall

mm
oonn

 ((yy
eeaa

rrss
)) 

Loge Number of total chum salmon (millions) 

Age = 3.26 + 0.262 (Loge Total chum abundance)

      AIC = -7.92, P < 0.001 

a 

b 

Fig. 3 Average age of adult 
chum salmon returning to 
the Kwiniuk River (Norton 
Sound) from each brood 
year (1965 2001) in relation 
to a) Loge average Asian 
hatchery chum salmon 
abundance, and b) Loge 
average total chum salmon 
abundance two to four years 
after the Kwiniuk salmon 
brood year. The regression 
equations reflect a fit to the 
data using generalized least 
squares regression with 
autoregressive (AR2) corre-
lation structure (AIC values 
decreased by at least 3.6 
over the AR1 model and by 
5.0 over the simple linear 
model that assumed no au-
tocorrelation) 
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winter and spring air temperature in Nome) did not 
improve the fit of the model. 

Asian hatchery chum salmon averaged approxi-
mately 61% of total chum salmon production in Asia 
and western Alaska during the study period, but the 
contribution of hatchery salmon increased to 68%, on 
average, after 1980. Productivity of Kwiniuk chum 
salmon was negatively correlated with abundance of 
hatchery chum salmon, as shown in the following 
model (Fig. 5): 

LogeR S ¼ 2:37 

� 0:018 Hatchery chum abundanceð Þ 

� 0:009 Kamchatka pink salmonð Þ 

� 0:039 Spawnersð Þ: 
ð5Þ 

This model explained 50% of the variability in 
productivity of Kwiniuk chum salmon. Productivity 

of Kwiniuk chum salmon declined with greater 
abundance of hatchery chum salmon two to four 
years after the Kwiniuk chum salmon brood year, 
greater abundance of Eastern Kamchatka pink salmon 
two years after the chum salmon brood year, and 
greater abundance of parent chum salmon spawners in 
Kwiniuk River (Table 1). Autocorrelation among 
residuals at lags of one to six years was non-
significant (P>0.05). The AIC values decreased by 
at least 4 points with the inclusion of each new 
variable into the previous model (Table 1). Collinear-
ity among the independent variables was negligible, 
as indicated by Variance Inflation Factor (VIF) values 
of 1.09 1.1. Standardized regression coefficients 
indicated that Kwiniuk spawner abundance was the 
most influential independent variable followed by 
hatchery chum salmon abundance (Table 1). 

Abundance of wild Asian and western Alaska 
chum salmon did not improve the model (P>0.05), 
indicating that abundance of hatchery chum salmon 

Fig. 4 Time series of a) 
adult chum salmon recruit-
ment to Kwiniuk River, 
Norton Sound, b) produc-
tivity of Kwiniuk River 
chum salmon, c) abundance 
of adult Asian hatchery 
chum salmon four years 
after the brood year, d) 
abundance of adult Asian 
and western Alaska chum 
salmon (hatchery & wild) 
four years after the brood 
year, and e) abundance of 
pink salmon returning to 
Eastern Kamchatka two 
years after the brood year 
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was more important than wild chum salmon 
abundance in explaining variability in productivity 
of Kwiniuk chum salmon. Environmental variables did 
not improve the model (P>0.05). Most ocean regime 
shift variables did not improve the model (P>0.05),  
but the regime shift period incorporating brood 
years 1976 1995 was statistically significant (partial 

P=0.018, AIC change: −4.0), suggesting that produc-
tivity of the 1976 1995 broods may have been 
somewhat more productive after accounting for other 
factors in the model. However, the regime shift variable 
was the least influential variable in the model and it was 
moderately collinear with other variables, therefore this 
complex model was not considered further. 

Table 1 Standardized model coefficients, AIC, and partial P-
values of multivariate models used to explain the variability in 
adult chum salmon returns per spawner in the Kwiniuk River, 

Norton Sound, Alaska, brood years 1965 2001 (see Eq. 1). 
Numerical superscript values identify the independent variables 
(V) in the model 

Model variables P-value adj R2 AIC Std model coefficients Partial P-values 

V1 V2 V3 V1 V2 V3 

Spawners1 0.004 0.19 −18.5 −0.46 0.004 

Total chum salmon 

Spawners + Total chum2 <0.001 0.40 −28.7 −0.58 −0.48 <0.001 <0.001 

Spawners + Total chum + Pink salmon3 <0.001 0.48 −33.0 −0.65 −0.43 −0.31 <0.001 0.002 0.02 

Hatchery chum salmon 

Spawners + Hatchery chum2 <0.001 0.42 −29.9 −0.56 −0.50 <0.001 <0.001 

Spawners + Hatchery chum + Pink salmon3 <0.001 0.50 −34.0 −0.64 −0.45 −0.30 <0.001 0.002 0.02 

Fig. 5 Multivariate 
relationship showing the 
effect on Kwiniuk River 
(Norton Sound) chum 
salmon return per spawner 
(Loge) of  a) average Asian 
hatchery chum salmon 
abundance two to four years 
after the Kwiniuk salmon 
brood year, b) abundance of 
Eastern Kamchatka adult 
pink salmon abundance two 
years after the Kwiniuk 
chum salmon brood year, 
and c) spawning  escapement  
of parent chum salmon in the 
Kwiniuk River, 1965 2001. 
Plots are based on partial 
residual analysis (Larsen and 
McCleary 1972) 
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Kwiniuk chum salmon abundance 

The effect of hatchery chum salmon on the abundance 
of Kwiniuk chum salmon was examined by solving 
for returns (R) of adult Kwiniuk chum salmon in 
Eq. 5. For this analysis, the mean number of both 
parent spawners in Kwiniuk River (24 800 fish) and 
pink salmon returning to Eastern Kamchatka (37.6 
million fish) were held constant in the equation, but 
the number of Asian hatchery chum salmon was 
allowed to vary from 10 million to 80 million adult 
salmon, a range that spanned the observed hatchery 
salmon production during the study period. This 
analysis indicated that increasing hatchery chum 
salmon from 10 million to 80 million fish would 
cause abundance of Kwiniuk chum salmon to decline 
from 60 900 fish to 17 100 fish, representing a 72% 
reduction (Fig. 6). 

Discussion 

Kwiniuk chum salmon, a key population in Norton 
Sound, Alaska, have experienced reduced adult 
length-at-age, greater age-at-maturity, lower produc-
tivity (Ricker residual), and lower abundance since 
the early 1980s, corresponding with the period of 
increased production of hatchery chum salmon in 
Asia. Age-at-maturation of Kwiniuk chum salmon 
tended to be delayed  in  relation to increasing 
abundance of hatchery chum salmon, potentially 
contributing to the observed lower productivity of 
the wild chum salmon because older salmon have a 
higher risk of mortality. Productivity and adult length 
of Kwiniuk chum salmon were inversely correlated 
with abundance of hatchery chum salmon (avg. 59 
million salmon), which represented approximately 
68% of total adult chum abundance in Asia and 

Fig. 6 The modeled effect 
of Asian hatchery chum 
salmon on abundance of 
Kwiniuk River chum 
salmon, based on Eq. 5 (see 
text) and mean values for 
Kwiniuk spawner abun-
dance (24 800 fish) and 
Eastern Kamchatka pink 
salmon abundance (37.6 
million fish). The response 
of Kwiniuk chum salmon is 
shown in a) numbers of 
fish, and b) percentage 
decline relative to the 
baseline of 10 million 
hatchery chum salmon. 
Confidence limits (95%) 
bounding the mean 
abundance prediction are 
shown 
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western Alaska since 1980 (Ruggerone et al. 2010). 
Inclusion of wild chum salmon abundance in Asia 
and western Alaska did not improve the statistical 
model, suggesting that Asian hatchery salmon was the 
primary stock correlated with the decline of chum 
salmon productivity and abundance in Norton Sound. 
The relationships involving age-at-maturation, length-
at-age and productivity of Kwiniuk chum salmon 
since 1965 are consistent with the hypothesis that 
highly abundant hatchery salmon compete with 
distant wild salmon stocks in the ocean, leading to 
reduced growth and productivity of the distant wild 
salmon stock. This analysis provides evidence that the 
previously documented decline in AYK chum salmon 
(Hilborn et al. 2007) was associated with hatchery 
production. 

The analyses presented here were based on correla-
tions between variables that were not controlled within 
an experimental framework. The analyses suggest 
adverse interactions between hatchery and wild salmon 
at sea, based on the known overlapping distribution and 
diet of the chum salmon stocks at sea, but the 
correlations do not necessarily prove the hypothesis. 
Nevertheless, there were multiple lines of evidence 
suggesting that hatchery salmon influenced key charac-
teristics of wild chum salmon. In addition to the 
relationships involving adult length, age-at-maturation 
and productivity, we found that length-at-age was 
negatively correlated with SST, rather than positively 
correlated as expected based on studies involving 
salmon in northern latitudes (Mueter et al. 2002a, b; 
Ruggerone et al. 2007). This unexpected finding 
suggests that density-dependent effects involving 
abundance of hatchery chum salmon may have over-
whelmed favorable growth conditions associated with 
warmer SST. Our results were consistent with other 
studies showing reduced length-at-age and delayed 
maturation of Japanese and Russian chum salmon 
during the past several decades in response to 
increasing abundance of hatchery chum salmon (Ishida 
et al. 1993; Kaeriyama  1998; Zavolokin et al. 2009). In 
contrast to total abundance of wild sockeye and pink 
salmon in the North Pacific Ocean, abundance of wild 
chum salmon did not increase after the ocean regime 
shift in the mid-1970s, possibly because the increasing 
abundance of hatchery chum salmon in the ocean 
led to reduced productivity of wild chum salmon 
(Kaeriyama et al. 2009; Ruggerone et al. 2010). 
Together, these studies provide consistent support for 

the hypothesis that large-scale hatchery production can 
affect the growth, age, and productivity of wild salmon 
in the ocean. 

The statistical model (Eq. 5) indicated that an 
increase from 10 million to 80 million hatchery 
chum  salmon  would lead to a 72% decline in the  
abundance of Kwiniuk chum salmon, assuming all 
other factors were held constant. The statistical 
model explained only 50% of the variability in 
Kwiniuk chum salmon productivity during the 
37-year period, so other factors were also important 
and contributed to variability. Nevertheless, abun-
dance of Kwiniuk chum salmon declined 60%, on 
average, from brood years 1965 1979 to 1990 2001, 
a period in which hatchery chum salmon production 
increased 190% (from 23 million to 67 million fish, on 
average). 

The decline in productivity of Kwiniuk chum 
salmon is a special concern because the Kwiniuk 
population had relatively low productivity before 
large scale hatchery releases began in the early 
1970s, e.g., R/S 1.8. Six wild chum salmon pop-
ulations in the AYK region of western Alaska, which 
typically inhabit relatively pristine habitats, have been 
depressed during the past 15 or more years, leading to 
Stock of Concern designations by the State of 
Alaska (Brannian et al. 2006). Our findings provide 
evidence that increasing production of Asian hatchery 
chum salmon may have contributed to the decline of 
these chum salmon stocks, whose distribution at sea 
overlaps that of Kwiniuk chum salmon (Myers et al. 
2007, 2009; Urawa et al. 2009). 

Our findings indicated that productivity of 
Kwiniuk chum salmon also declined in response 
to the abundance of Eastern Kamchatka pink 
salmon, which were exceptionally abundant in the 
Bering Sea during odd-numbered years. These pink 
salmon were wild fish, but production of hatchery 
pink salmon was also increasing in Asia and North 
America (Ruggerone et al. 2010). The influence of 
pink salmon on Kwiniuk chum salmon was less than 
that of hatchery chum salmon, as expected. This 
finding is consistent with other studies that have 
reported negative relationships between highly abun-
dant pink salmon versus chum salmon (Tadokoro 
et al. 1996; Morita et al. 2006b; Khrustaleva  and  
Leman 2007), other species of salmon (Bugaev et al. 
2001; Ruggerone and Nielsen 2004), and marine 
birds in the Bering Sea (Toge et al. 2011). 
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In recent decades, scientists have raised con-
cern about the increasing abundance of hatchery 
salmon and density-dependent effects on wild 
salmon populations (Peterman 1991; Cooney and 
Brodeur 1998; Myers  et  al.  2004; Mantua et al. 
2009). The concern becomes more critical when the 
underlying productivity of the wild population is 
low, as in populations in the AYK region of Alaska 
and in the Pacific Northwest (Good et al. 2005; 
AYK SSI 2006; Krueger and Zimmerman 2009). 
Salmon stocks originating from distant regions and 
adjacent continents overlap in the North Pacific 
Ocean and Bering Sea, and they share a common 
food resource (Myers et al. 2004, 2009). For 
example, genetic data show numerous Japanese 
and Russian origin chum salmon overlap with 
western Alaska chum salmon in both the Bering 
Sea and in the Gulf of Alaska (Beacham et al. 2009; 
Urawa et al. 2009). The growing evidence for 
competition for food among conspecific salmon 
and between species of salmon has led some 
scientists to suggest the need for international 
dialog among organizations that produce numerous 
hatchery salmon so that the productivity of wild 
salmon can be preserved (deReynier 1998; Holt  
et al. 2008). Our findings represent another example 
of the tragedy of the commons (Hardin 1968) in  
that production of hatchery salmon has unintended 
effects on salmon and people in distant regions. 

Conclusions 

Smaller adult length-at-age, delayed age-at-maturation, 
and reduced productivity and abundance of Kwiniuk 
chum salmon in Norton Sound, Alaska, were associated 
with greater production of Asian hatchery chum salmon, 
which have been exceptionally abundant since the early 
1980s. These findings, together with other observations 
of density-dependence involving Asian hatchery and 
wild chum salmon, provide multiple lines of evidence 
supporting the hypothesis that large-scale hatchery 
production may adversely affect growth and productiv-
ity of distant wild salmon populations. 
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Effects of Climate and Competition for Offshore Prey 
on Growth, Survival, and Reproductive Potential 

of Coho Salmon in Southeast Alaska 
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P.O. Box 110024, Douglas, AK 99811-0024, USA 
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222 Seward Street, Suite 205, Juneau, AK 99801, USA 

Shaul, L.D., and H.J. Geiger. 2016. Effects of climate and competition for offshore prey on growth, survival, and 
reproductive potential of coho salmon in Southeast Alaska. N. Pac. Anadr. Fish Comm. Bull. 6: 329–347. 
doi:10.23849/npafcb6/329.347. 

Abstract: In the offshore Gulf of Alaska (GOA), coho salmon exhibit strong dependence upon a single prey 
species, the minimal armhook squid (Berryteuthis anonychus). We propose and then test elements of the general 
hypothesis that coho salmon adult size in Southeast Alaska reflects predator-prey interactions among coho 
salmon, pink salmon, and squid, where squid are the main prey of coho salmon while pink salmon mediate squid 
abundance as both competitors and predators of squid. The majority (65%) of variation in size of coho salmon 
over a 45-year period was explained equally by the catch biomass of pink salmon in the GOA and by the PDO 
index during squid emergence and development, averaged at lags in 2-year increments (matching the life cycles 
of pink salmon and squid) of up to four years. We extend the analysis to examine effects on marine survival, sex 
ratio, and per capita reproductive potential and examine evidence for growth-related late-marine mortality. Our 
results lend support for an important late-marine period for coho salmon survival and for the role of pink salmon 
as a keystone predator that controls the trophic structure of salmon forage and the flow of energy in the offshore 
GOA ecosystem. Our findings also indicate that the capacity of the GOA to produce pink salmon for harvest, while 
maintaining stable adult coho salmon weight (based on inferred stable squid prey populations), is highly variable 
and closely linked with atmospheric forcing. 

Keywords: coho salmon, Berryteuthis anonychus, squid, pink salmon, growth, survival, climate, competition 

INTRODUCTION 

The relationship among salmon species (Oncorhynchus 
spp.) and their prey in the offshore Gulf of Alaska (GOA) 
has been described as a “trophic triangle” in which flexible 
planktivores (pink O. gorbusha and sockeye O. nerka salm-
on) function as intra-guild predators that both prey upon min-
imal armhook squid (Berryteuthis anonychus) and compete 
with them for zooplankton prey (Aydin 2000; Uchikawa et al. 
2004; Fig. 1). Berryteuthis anonychus is also the predominant 
prey of obligate nektivores (coho O. kisutch and Chinook O. 
tshawytscha salmon, and steelhead O. mykiss) that feed pri-
marily on squid and (to a lesser extent) fish in these same wa-
ters (Kaeriyama et al. 2004; Atcheson et al. 2012). Here, we 
examine this relationship through size and survival of coho 
salmon in Southeast Alaska. 

Coho salmon exhibit features that, compared with other 
salmon species, reduce the range of plausible mechanisms 

determining their growth at sea, where most spend approx-
imately 16 months. Southeast Alaska coho salmon are lim-
ited to the northeast Pacific (Myers et al. 1996) where they 
are dependent upon a single calorie-rich prey species to fuel 
an exceptionally rapid growth rate during their second sea-
son at sea (Ishida et al. 1998). Berryteuthis anonychus has 
been shown to be the primary offshore prey of maturing coho 
salmon across varying climate regimes (LeBrasseur 1966; 
Pearcy et al. 1988; Davis 2003; Kaeriyama et al. 2004). Da-
vis (2003) found that coho salmon in subarctic waters in the 
central North Pacific consumed almost exclusively large sub-
adult and adult B. anonychus, which comprised the majority 
of the diet of all size classes larger than 500 g, and was highly 
correlated with stomach fullness. Coho salmon feeding in 
summertime increased their stomach contents index (SCI) 
with increasing size, as larger fish were able to catch larger 
squid, thereby further increasing their capacity for growth. 
While squid comprised 83% of the prey weight consumed by 
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Fig. 1. Primary trophic connections between zooplankton and six 
species of maturing salmon in offshore waters of the Gulf of Alaska 
(modified from Aydin 2000). 

maturing coho salmon, their contribution to digestible calo-
ries was even greater (93%), after accounting for their high 
caloric density and digestibility (Davis et al. 1998). 

Although its rapid early growth rate and small size at 
maturity have led most investigators to conclude that B. 
anonychus has a 1-year lifespan (Nesis 1997; Katugin et al. 
2005; Drobny et al. 2008), Jorgensen (2011) presents com-
pelling evidence for a 2-year lifespan based upon a consis-
tent biennial cycle (over a 19-year period) in abundance of 
paralarvae in the northwestern GOA that was correlated with 
abundance of pink salmon. Pink salmon, which also have 
a 2-year lifespan, have increased in abundance in odd years 
while even-year returns have remained more stable (Fig. 2A). 

Average weight of troll-caught coho salmon in South-
east Alaska shifted from odd-year to even-year dominance 
in 1982–1983 (Fig. 2B), two cycles after an opposite shift 
in cyclic dominance in the commercial catch of pink salmon 
populations in the GOA (Fig. 2A). Coho salmon averaged 
5.4% larger in odd years during the first decade of the 45-
year series (1970–1979) but 14.1% smaller during 2005– 
2014. While average weight in odd years declined from a 
peak of 3.64 kg in 1977 to 2.45–2.60 kg in 2011–2013, even-

year weights have remained more stable, increasing from a 
1970s average of 3.07 kg to a peak in 1984–1988 (average 
3.55 kg) followed by a stable trend (average 3.20 kg) during 
1990–2010, before dropping abruptly to 2.69–2.93 kg in 
2012–2014. 

Climatic variability may also be important for growth 
of coho salmon, either through temperature mediated effects 
on growth or food web effects on prey (Aydin et al. 2005; 
Beauchamp 2009). Studies of covariation between coho 
salmon length and ocean environmental variables have gen-
erally found poor correlation in Alaska populations at time 
lags considered to be most important (Hobday and Boehlert 
2001; Wells et al. 2006). However, Wells et al. (2008) ob-
served a direct positive relationship between growth and the 
Aleutian Low Pressure Index (ALPI) in a Southeast Alaska 
population of Chinook salmon, a species with an offshore 
diet comprised primarily of squid (similar to coho salmon; 
Kaeriyama et al. 2004). Intensification of the Aleutian Low, 
and associated positive phase in the related Pacific Decadal 
Oscillation (PDO) index, has been shown to be potential-
ly important to growth and survival in early stages in GOA 
fish populations, through increased phytoplankton and zoo-
plankton production (Brodeur and Ware 1992), potentially 
as a result of shallowing of the mixed layer (Polovina et al. 
1995). In addition, the same climatic pattern is also thought 
to have an important positive effect on transport by currents 
and subsequent survival of larvae of some marine fish spe-
cies (Bailey and Picquelle 2002). Although less studied, at-
mospheric forcing may similarly affect growth and survival 
of cephalopod larvae. 

Review of literature on offshore salmon feeding ecology 
and climatic effects on salmon growth led us to hypothesize 
that the observed history of average adult weight (Fig. 2B) 
was influenced by availability of maturing squid, which we 
hypothesized was influenced by bottom-up climate-related 
processes controlling squid recruitment and by direct compe-
tition for squid by pink salmon. However, initial exploration 
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Fig. 2. Commercial catch of pink salmon in North America (A—excluding the Aleutian Islands and Bering Sea) and the average dressed 
weight of troll-caught coho salmon in Southeast Alaska (B) in even and odd years with 0.3 LOESS trends.  Data sources are shown in Table 1. 
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3,500 

Coho 3,000 

Pink
2,500 

months of marine residence (e.g. Holtby et al. 1990; Pearcy 
1992; Beamish et al. 2004). However, evidence of such a 
period has remained elusive in studies of growth and sur-
vival of coho salmon in Southeast Alaska, where indirect 
evidence has instead favored an important late period for 
growth and survival after juveniles leave coastal waters late 

Squid 
Increasing 

in Diet 

in their first summer at sea. Hobday and Boehlert (2001) 
found that environmental conditions when adults were re-
turning explained more variance in survival of Alaska pop-
ulations compared with the first season at sea. In northern 
Southeast Alaska, LaCroix et al. (2009) found no relation-
ship between indices of juvenile coho salmon size, condi-
tion, abundance, or biophysical variables and subsequent 
marine survival and harvest. Although marine survival of 
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adult pink salmon and age-.0 jack coho salmon from Auke 
Creek was correlated with Southeast Alaska coastal ocean 
response metrics, adult coho salmon marine survival was 
not, suggesting that different factors likely influence surviv-
al of adults beyond their seaward migration phase (Orsi et 
al. 2013). The biennial cycle in size of adult coho salmon N
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Fig. 3. Monthly average weight of coho and pink salmon during 
their final months at sea (Ishida et al. 1998) and the approximate 
threshold weight (1,000 g) for pink salmon to begin preying on 
maturing Berryteuthis anonychus (Aydin 2000; Davis 2003). 

of the data produced regression models that were not parsimo-
nious, indicating strongly contradictory relationships between 
even- and odd-year series. We observed that coho weight was 
positively correlated with the PDO Index in even years but 
not in odd years, while coho weight was negatively correlated 
with the catch of pink salmon in odd years but not in even 
years (Shaul et al. 2011). The need for a parsimonious ex-
planation for coho weight, based on a consistent relationship 
with potential causal factors, led us to use multiple regression 
techniques to explore the hypothesis that pink salmon abun-
dance and atmospheric forcing are both influential, but that 
the effects on coho growth are lagged. A lagged competitive 
relationship would be consistent with research findings point-
ing to an ontogenetic shift in the diet of maturing pink salmon 
from zooplankton to squid at a weight of about 1,000 g (Aydin 
2000; Davis 2003), a size not achieved until late June, on av-
erage, after coho salmon have already fed for several months 
on the same prey cohort and have achieved nearly two-thirds 
of their final weight (Ishida et al. 1998; Fig. 3). The effect 
of this late transition in diet by pink salmon likely limits the 
effect on coho salmon growth of direct competition for the 
current-year squid cohort by the current-year pink salmon co-
hort, suggesting that the observed intensifying biennial cycle 
in coho size may reflect changes in prey populations that have 
developed over sequential generations. 

We then extended the analysis to examine evidence for 
growth-related late-marine mortality through effects on ma-
rine survival, sex ratio, and per capita reproductive poten-
tial. Several studies have pointed to an early marine critical 
period for survival of coho salmon within the first weeks or 

2 months at sea (LaCroix et al. 2009), indicating that the 
difference in apparent growth likely occurs in offshore wa-
ters. Scale growth of Auke Creek adults also indicates that 
size-at-maturity is determined in the offshore GOA and is 
not significantly influenced by growth in early-marine or 
strait habitats (Briscoe 2004). 

Findings from these studies led us to extend the analysis 
from a single growth-related response variable (adult size) to 
explore relationships with survival-related response variables 
including marine survival, sex ratio, and the per capita re-
productive capacity of a coho salmon population.  We tested 
the set of predictive variables that best explained adult coho 
weight with growth and survival-related response variables 
specific to the Berners River in Southeast Alaska. We also 
examined relationships between growth-related and surviv-
al-related variables for evidence of growth-related late-ma-
rine mortality to further test the hypothesis that there exists 
an important growth-related late-marine period for survival. 

METHODS 

In the first stage of the analysis, multiple regression 
models were constructed to explore relationships between 
adult coho salmon weight (1970–2014) and potential ex-
planatory variables at various lags to test our hypothesis that 
variation in coho weight can be explained by lagged effects 
of climatic variation and top-down control on squid prey 
populations. Software used to run the analysis was R (ver-
sion 3.2.3) (R Core Team 2015). 

Data Sources 

Response variables used in the analysis were obtained 
from two sources, (a) commercial catch data showing the av-
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Table 1.  Description of explanatory and response variables and data sources. 

Explanatory variables Description/Source 

Pacific Decadal 
Oscillation (PDO) index 

April-March average of monthly PDO index values ending in the year of maturity for coho salmon.  The monthly 
data series is maintained by Nate Mantua (University of Washington): http://research.jisao.washington.edu/pdo/ 
PDO.latest 

Commercial catch 
of pink and sockeye 
salmon 

Commercial catch by species in North America (excluding NPAFC area W-AK, the Aleutian Islands and Bering 
Sea) in metric tons; 1964–2011 data are available in Irvine et al. (2012); 2012–2014 catches for Canada, 
Washington and Oregon were downloaded as a statistical data file from the NPAFC: www.npafc.org/new/ 
science_statistics.html 
Alaska catches in 2012–2014 (excluding the Aleutian Islands and Bering Sea) were provided by Kurt Iverson, 
Alaska Department of Fish and Game, Commercial Fisheries Division, Juneau. 

Response variables Description/Source 

Coho weight The weekly total weight of head-on, gutted coho salmon landed by the Southeast Alaska troll fishery divided by 
the number of fish reported in the landings.  Weekly average weights were averaged over a period of 11 statistical 
weeks (weeks 28-38) from early July to mid-September. Data were accessed from the catch data base using the 
Alaska Department of Fish and Game’s ALEX program and are reported by Shaul et al. (in press). 

Adult length Average mid-eye to fork length of male and female age-.1 coho salmon spawners in the Berners River 
estimated prior to the gillnet fishery.  (Shaul et al. in press). 

Sex ratio Number of females-per-male estimated prior to the gillnet fishery.  (Shaul et al. in press). 

Marine survival Total return (harvest plus escapement) of age-.1 coho coho salmon returning to the Berners River divided by the 
number of smolts emigrating in the prior year.  (Shaul et al. in press). 

Egg biomass per female Average egg biomass of female Berners River coho salmon (prior to the gillnet fishery) based on an estimated 
relationship between female length and egg biomass reported by Fleming and Gross (1990) and Shaul et al. (in 
press). 

Per Capita Egg Estimated egg biomass per female Berners River coho salmon multiplied by the estimated proportion of females 
Biomass (PCEB) in the population prior to the gillnet fishery.  (Shaul et al. in press). 

erage weight of troll-caught coho salmon in Southeast Alas-
ka during 1970–2014 and (b) growth and survival-related 
variables specific to the Berners River population for adult 
returns in 1990–2014 (Table 1; Shaul et al. in press). 

Coho weight was calculated by dividing the weight of 
head-on, gutted coho salmon landed by the Southeast Alas-
ka troll fishery by the associated number of fish reported on 
sales slips. There is a seasonal trend of increasing average 
weight, as well as substantial inter-annual variation in the 
temporal distribution of the troll catch (Shaul et al. 2011). 
Therefore, average weight was calculated weekly and aver-
aged across 11 statistical weeks (weeks 28–38), spanning a 
period from early July through mid-September, in order to 
obtain a temporally stable measure of average coho salmon 
weight in coastal waters. 

Marine survival and the size and sex composition of 
age-.1 returning adults were estimated annually for 1990– 
2014 adult coho salmon returns to the Berners River, located 
65 km north of Juneau, Alaska (Shaul et al. in press). A tar-
get sample of 600 spawners was captured from upper river 
pools using a 13.7-m beach seine and sampled for age, sex, 
and mid-eye to fork (MEF) length. Returns to the Bern-
ers River are comprised almost entirely of age-.1 adults that 
have spent one year at sea, with age-.0 jacks being rare. Ma-
rine survival was estimated by dividing the total age-.1 adult 
return (combined catch and spawning escapement estimates) 
by the estimated smolt migration in the prior year. 

Returning fish are exploited intensively by two major 
fisheries, including a troll fishery in outer coastal waters and 

passages, and a gillnet fishery conducted near the river. In 
order to account for size selection in the latter fishery, we re-
constructed the pre-fishery length distribution and computed 
average length (following Kendall and Quinn 2012), using 
length measurements from an average of 339 coded-wire 
tagged Berners River fish sampled annually from the catch. 
Sex was not determined for the catch, so estimation of the 
effect of the harvest on the sex ratio required an assumption 
that fish of the same length were equally vulnerable to the 
fishery, independent of sex. 

Per capita reproductive potential was assumed to be 
proportionate to the per capita egg biomass (PCEB). We 
used an average relationship between egg biomass (EB) and 
female length from two British Columbia coastal streams, 
Mamquam River and Tenderfoot Creek (Fleming and Gross 
1990). Letting MEF denote the mid-eye to fork length 
(mm), the following is the conversion relationship applied 
to females in the Berners River: 

�� = 2.33 × 10−7[���]3.39 . 

Estimates of egg biomass for individual females were 
averaged and multiplied by the proportion of females in 
the adult population to estimate PCEB, which was then 
converted to a PCEB index by dividing the annual value by 
the average for all 25 years. 

Explanatory variables included the commercial catch 
of pink and sockeye salmon (in metric tons) as a measure 
of the biomass of maturing salmon (Table 1) and, by infer-
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ence, the potential for each species to influence availability 
of squid prey for coho salmon. Biomass of the catch was se-
lected over numerical abundance as an explanatory variable 
because biomass includes elements of both abundance and 
size. Evidence of a strong positive relationship between the 
individual size of pink and sockeye salmon and the amount 
of squid in their diet (Aydin 2000; Davis 2003) suggests that 
total biomass is a more accurate measure of the potential 
for both species to influence squid prey populations of im-
portance to coho salmon. Salmon biomass variables tested 
included separate values for pink and sockeye salmon, as 
well as the combined biomass of both species.  We used the 
combined commercial catch in North America, excluding 
fishing areas in the Aleutian Islands and Bering Sea, with 
the objective of indexing the biomass of pink and sockeye 
salmon maturing primarily within the GOA. 

North Pacific climate was represented by a single vari-
able, the 12-month (April–March) average monthly PDO 
index ending in the coho salmon catch year. This period 
was targeted to encompass the period of hatching and devel-
opment for B. anonychus, based on the occurrence of new 
paralarvae in the northern GOA beginning in April and as-
suming a 2-year lifespan (Jorgensen 2011).  

Models 

Multiple regression analysis was used to explore rela-
tionships between coho salmon weight, as the response vari-
able, and the PDO index and pink and sockeye salmon catch-
es at various lags ranging from 0 to 6 years from the catch 
year for adult coho salmon. Each predictive series was test-
ed for obvious autocorrelation structure using conventional 
time-series analysis tools, including calculating the sample 
autocorrelations and partial autocorrelations out to at least 12 
lags. Cross-correlation values were generated between the 
coho weight series and each of the other variables to see at 
which lags the variables might be most useful for predicting 
dependent variables. In cases with correlation at more than 

one lag, we considered averages across lags to develop new 
explanatory variables. We tested models that included sock-
eye salmon catch as a separate variable from pink salmon 
catch, as well as the pooled catch of both species under the 
assumption of an equal effect (per unit of weight) on the prey 
species of interest. Each predictive time series was standard-
ized (the mean of the values actually used in the regression 
relationship was subtracted and the result was divided by the 
sample standard deviation). Model residuals were tested for 
autocorrelation using a Durbin-Watson test and by examining 
the sample autocorrelations. Models were ranked in order 
with the change in Akiaike Information Criterion differences 
(ΔAIC; Burnham and Anderson 1992). Models with ΔAIC ≤ 
2 were considered to have equivalent support. 

We tested the combination of predictive variables for 
coho weight with the lowest ΔAIC score in models explain-
ing adult length, sex ratio, PCEB index, and marine survival 
for the Berners River population. Multiple regression mod-
els were developed for length of adults of each sex and the 
mean-average of both sexes prior to exposure to the gillnet 
fishery.  Additional models were developed for marine sur-
vival, ratio of females-to-males, and the PCEB index. Sin-
gle-variable regression models were also used to explore re-
lationships between the catch of pink salmon and variables 
representing adult length, sex ratio, PCEB index, and ma-
rine survival for the Berners River population, as well as 
relationships among growth and survival-related variables. 
Additionally, these variables were also differenced so as to 
show the relationship between pink salmon biomass and the 
year-to-year change in adult length, sex ratio, PCEB index, 
and marine survival for the Berners River population. Re-
lationships among response variables were plotted and ex-
amined separately for the second half of the series (2002– 
2014), which occurred after a shift to a cooler North Pacifi c 
climate (Peterson and Schwing 2003). 

We rearranged the top-ranked predictive model for 
coho weight to examine the effects of salmon biomass 
separately from climate, and to estimate a climate-based 

Table  2.  Model selection statistics for analyses of hypotheses for average weight of troll-caught coho salmon, 1970–2014.  Terms in the 
hypotheses are the commercial catch of pink salmon or pink and sockeye salmon combined  (in millions of fish) and the April–March average 
monthly Pacific Decadal Oscillation (PDO) index ending in the coho salmon return year.  The independent variables are lagged from 0 to 4 
years (denoted 0, -2 or -4). Models are ranked by the Akiaike Information Criterion differences (ΔAIC).  Models with ΔAIC ≤ 4 are listed, with 
the best model shown at the top. 

Coefficient weights Adjusted
R2Hypothesis ΔAIC 

R2Salmon PDO 
Pink (average -2, -4) + PDO (average 0, -2, -4) 0.508 0.492 0.646 0.629 0.00 

Pink & Sockeye (average -2, -4) + PDO (average 0, -2, -4) 0.483 0.517 0.644 0.627 0.29 

Pink (-2) + Pink (-4) + PDO (average 0, -2, -4) 0.522a 0.478 0.651 0.625 1.72 

Pink & Sockeye (-2) + Pink & Sockeye (-4) + PDO (average 0, -2, -4) 0.497a 0.503 0.648 0.623 2.00 

Pink & Sockeye (average 0, -2, -4) + PDO (average 0, -2, -4) 0.504 0.496 0.625 0.608 2.53 

Pink (-2) + PDO (average 0, -2, -4) 0.494 0.506 0.618 0.600 3.38 

Pink & Sockeye (-2) + PDO (average 0, -2, -4) 0.474 0.526 0.615 0.597 3.75 

Pink (average 0, -2, -4) + PDO (average 0, -2, -4) 0.504 0.496 0.615 0.597 3.76 

a Coefficient weights at specific lags are: Pink (-2): 0.329, Pink (-4): 0.193,  Pink & Sockeye (-2): 0.312, Pink & Sockeye (-4): 0.185. 
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carrying capacity for the GOA to produce pink salmon for 
harvest, given an objective of maintaining a constant av-
erage coho salmon size. The regression model describing 
coho weight (W) as a function of the pink salmon catch 
biomass (Pink), the PDO index (PDO), and a random (un-
correlated) normally distributed error (ε), where b1 

and b2 
are respective variable coefficients and c is a constant, is 
shown as follows: 

� = ( 1) ���� + ( 2) ��� + � + �. 

By ignoring the error and fixing coho weight (W) at a 
constant value (in this case the 45-year average of 3.09 kg), 
we can rearrange the model to estimate the capacity (K) of 
the GOA to produce pink salmon for harvest while achieving 
the coho weight target under observed climatic conditions 
(PDO index) associated with the same coho return year: 

3.09 − ( 2) ��� − � 
̂� = . 

 1 

RESULTS 

Coho Weight Model 

Positive autocorrelation was detected in the data series 
at lags of 1, 2, 3, 4, and 6 years for pink salmon biomass, 
1–5 years for sockeye salmon biomass, and 1–7 years for 
combined biomass of the two species, while the PDO index 
had significant positive autocorrelation only at lag 1. The 
best models explaining troll coho weight included salmon 
abundance and climate variables only in the current year 
and at lags in 2-year increments up to 4 years (Table 2). 
Diagnostics for the best models were generally acceptable, 
with no detected autocorrelation in the residuals (diagnos-
tic checks included calculating the autocorrelation in the 
residuals out 12 lags, plotting the fitted variables against 
the residuals, examining Q-Q plots, looking for large lever-

tial. The third highest ranked model included pink salmon 
biomass at separate lags of 2 and 4 years, with the lag 2 
coefficient weight (0.329) comprising 63% of the total co-
efficient weight assigned to salmon (0.522) while the lag 
4 coefficient weight (0.193) accounted for 37%. The top 
ranked model (hereafter this predictor set will be referred 
to as the Pink-PDO predictors) included the pink salmon 
catch biomass averaged over the two prior cycles (lag 2 and 
4 years; Fig. 5). No significant autocorrelation was detect-
ed in the residuals for this model at lags of 1–15 years and 
the Durbin-Watson statistic was not significant (p = 0.474). 
Partial residual plots indicate a strong negative relationship 
with pink salmon biomass (Fig. 5C) and a strong positive 
relationship with the PDO index (Fig. 5D), with 1995 and 
1999 appearing as principal outliers. 

Climate-Based Capacity 

PDO-based estimates of the climate-based capacity 
of the GOA to produce pink salmon biomass for harvest 
while maintaining a constant average target coho salmon 
weight (3.09 kg) are highly variable, ranging over an order 
of magnitude from a low of 24.1 thousand metric tons in 
1976 to 245.7 thousand metric tons in 1998 (Fig. 6). The 
relationship between the estimated climate-based capacity 
(K̑ ) for pink salmon harvest (in metric tons) at the 3.09 kg 

  
 

 

 

 

 

 

age in the residuals, and calculating the Durbin-Watson  
statistics). Models that included salmon biomass or cli-
mate variables for the alternate biennial cycle (at lags of 
1 or 3 years) ranked poorly, consistent with a 2-year life 
cycle in B. anonychus (Fig. 4). Models that included sock-
eye salmon as a variable separate from pink salmon did not 
rank high. Among the four top-ranked models considered 
to have equivalent support (ΔAIC ≤ 2), two that included 
the combined biomass of pink and sockeye salmon as a 
single variable ranked slightly below similar models that 
included only pink salmon. Highest ranked models con-
sistently indicate a nearly even split in influence (regres-
sion coefficients) between salmon abundance and the PDO 
(Table 2). All highly-ranked models (ΔAIC ≤ 4) included 
the average PDO lagged at 0, 2, and 4 years. Salmon bio-
mass was most influential at a lag of 2 years, followed by 4 
years, while biomass at lag 0 was substantially less influen-

 
 

 

 

 
  

 
Fig. 4. Annual predictive variable coefficients for coho weight, 
including (A) pink salmon catch biomass and (B) PDO fitted at lags 
from 0 to 4 years in a regression model with 10 variables (5 lags 
each for pink salmon and PDO). Years that were averaged for the 
respective predictive variables in the top-ranked model (Table 2) 
are shaded black. 
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Fig. 5. Southeast Alaska troll-caught coho salmon average dressed weight compared with modeled weight (A) based on a multiple 
regression model with two variables: the standardized April–March PDO Index (average for lag 0, 2, and 4 years; 0.492 weighting based on 
the regression coefficient) and the standardized average commercial catch of pink salmon in North America (excluding the Bering Sea and 
Aleutian Islands) lagged by 2 and 4 years (0.508 weighting). The model residual is shown (B), as well as partial residual plots for pink salmon 
(C) and the PDO index (D). 

target coho weight is shown by the following relationship 
with the PDO index: 

̂� = 86.928(���) + 128,066, 

where K at a neutral (0) PDO index value is estimated at 
128,066 metric tons, an amount that has been consistently 
equaled or exceeded by the lagging pink salmon catch bio-
mass variable since 1987. 

Although not significantly correlated over the full time 
series (r = 0.264; p = 0.079), pink salmon catch biomass and 
estimated climate-based capacity (i.e., scaled PDO index vari-
able) showed strong positive correlation during 1970–1990 (r 
= 0.809; p < 0.001), with capacity exceeding catch biomass in 
all but 2 years. However, pink salmon biomass and estimated 
capacity were essentially uncorrelated in the subsequent pe-
riod from 1991–2014 (r = -0.148; p = 0.490), as biomass re-
mained high while the PDO index trended lower. This change 
was associated with a substantial (43%) increase in variation 
in annual coho weight (Fig. 5A). However, the model fit was 
consistent between the periods (Fig. 5B), with no meaningful 
change in the average residual between 1970–1990 (-0.014) 
and 1991–2014 (0.012), or in coefficients of variation (CV) in 
the residuals (0.164 and 0.188, respectively). 

Climate-based capacity estimates based on the target 
coho weight were exceeded only a few times in even years 
and by modest percentages prior to 2012, when a series of 
low trailing PDO index values and substantial even-year 
pink salmon returns were associated with biomasses that ex-
ceeded capacity estimates by 102% in 2012 and 83% in 2014 
(Fig. 6). Coho weight was the lowest on record for an even 
year in 2012, and third lowest in 2014 (Fig. 2). Since the 
early 1990s, differences between pink salmon biomass and 
estimated capacity have been greater in odd years as odd-
year biomass transitioned from being consistently below es-
timated capacity during 1971–1991 (by an average of 26%) 
to consistently above capacity by an increasing margin since 
1993 (158% in 2009, 205% in 2011, 364% in 2013; Fig. 6). 

Adult Length 

During 1982–2014, Berners River spawners of both sexes 
declined in length by an average of 1.6 mm/year for males and 
1.1 mm/year for females (Fig. 7). Variation in length among 
spawners returning in the same year increased for both sexes. 
Males showed substantially greater intra-annual variation in 
length among individual spawners (average CV = 0.109) com-
pared with females (average CV = 0.059) as well as greater in-

335 



  
   

 
 

  
 

 
  

 

 
 

 

 

 

 

 
 

 

   
 

 

  
 

  

 

NPAFC Bulletin No. 6 Shaul and Geiger PC090
242 of 340

M
et

ric
 T

on
s 

(1
,0

00
s)

 

260 

240 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

Catch Biomass of Pink Salmon 

Capacity at Constant Target Coho Weight 
Capacity at Target Coho Weight at Neutral PDO 

Pink Salmon Climate-Based 
Capacity 

0 

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

 

Year 
Fig. 6. Average Gulf of Alaska pink salmon catch in the preceding two cycles (lag 2, 4) compared with the estimated catch at a constant target 
coho salmon weight of 3.09 kg (45-year average) at both the trailing 3-cycle average PDO index (lag 0, 2, 4) and at a constant neutral PDO 
index. The PDO variable is converted to an estimate of the climate-based capacity of the Gulf of Alaska to produce pink salmon for harvest 
while also achieving a target coho salmon weight. 

ter-annual variation in average length (CV = 0.044) compared 
with females (CV = 0.028). During 1998–2010, average 
length of both sexes became increasingly cyclical, declining 
in odd years while remaining relatively stable in even years 
until 2012, when even-year length decreased sharply. 

The linear selection differential (LSD), the difference 
in average length before and after the gillnet fishery, aver-
aged -12.3 mm for males and -3.7 mm for females during 
1990–2014 (Shaul et al. in press). On average, the estimated 
effect of the gillnet fishery on the ratio of females-to-males 
was not meaningful, with the average ratio before and after 
the fishery decreasing from 0.80 to 0.75. 

Relationships Between Population Variables 

There was a moderate correlation between marine sur-
vival and adult length (Spearman’s rho = 0.669, p < 0.001; 
Fig. 8A). The correlation between adult length and the ra-
tio of females-to-males was lower, with greater variability 
in the female-to-male ratio at larger adult length (Fig. 8B). 
The correlation between marine survival and the female-to-
male ratio was considerably lower, and did not reach statis-
tical significance (Fig. 8C).  The PCEB index, which has as 
factors both female length and the proportion of the adult 
population comprised of females, had a small to moderate 
correlation with marine survival (Fig. 8D). 

The regression slope for the 2002–2014 length-survival 
relationship did not differ from the slope for the entire series 

(Fig. 8A), but recent relationships between length and sex 
ratio and between marine survival and PCEB index exhibit 
greater slope. Variation in the length-survival relationship 
decreased at smaller adult sizes, suggesting a more limited 
range of survivals for cohorts with slower growth, as a po-
tential consequence of size-selective mortality (Fig. 8A). 

During 1990–2014, there were important differences 
between even and odd years in the length of age-.1 adults, 
the female-to-male ratio, and the PCEB index (Fig. 9). Av-
erage marine survival estimates in odd years (14.6%) were 
not significantly different from even years (17.9%; p  = 
0.157). However, the relative survival of females (female-
to-male ratio) was lower in odd years (p = 0.012) with a 
pre-gillnet female-to-male ratio of 0.71 compared with 0.88 
in even years (assuming a 1:1 sex ratio in smolts; Spidle et 
al. 1998).  The PCEB index was also significantly different, 
averaging 18% lower in odd years prior to the gillnet fishery 
(p = 0.002) and 23% lower in the spawning escapement (p 
< 0.001). 

Pink Salmon and PDO Predictors 

The Pink-PDO predictors consistently explained at least 
a moderate amount of the variation in average size of return-
ing coho salmon of both sexes in 1990–2014 (Table 3; Fig. 
9A). Results were consistent with troll weight (1970–2014) 
in indicating an approximately equal split between pink 
salmon biomass and climate (PDO) as factors influencing 
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Fig. 7. Average mid-eye to fork length (A) and coefficient of variation of length (B) of age-.1 male and female coho salmon spawners in the 
Berners River with 0.3 LOESS trends (data are from Shaul et al. in press). 

coho salmon size-at-maturity. The proportion of variation 
in size explained by the Pink-PDO predictors was lower for 
Berners River adults (0.508 for males and 0.610 for females) 
compared with troll weight (0.646). 

Neither predictive variable was significant in models 
with the sex ratio of returning adults as the response vari-
able (Table 3; Fig. 9B). The Pink-PDO predictors accounted 
for about a third of variation in the PCEB index for adults 
prior to the gillnet fishery (R2 = 0.356) but the PDO variable 
missed statistical significance (Table 3; Fig. 9C). These pre-
dictors also explained over a third of the variation in marine 
survival (R2 = 0.378; Fig. 9D) but the coefficient of the PDO 
again failed to reach statistical significance. 

Although the pink salmon variable that best predicted 
adult size (average lags 2 and 4) did not explain a significant 
amount of the variation in the sex ratio (Fig. 10A), there was 
a small-to-moderate negative correlation with the PCEB in-
dex (Fig. 10C). However, pink salmon biomass showed a 
moderate-to-strong negative correlation with year-over-year 
change in both the sex ratio (Figs. 10B, 11A) and the PCEB 
index (Figs. 10D, 11B). 

While pink salmon biomass alone was negatively cor-
related with marine survival, explaining about a third of 
variation (R2 = 0.332; Fig. 10E), significant autocorrelation 
was detected in the residuals at lag 1 and the Durbin-Watson 
statistic was significant (p = 0.029). In other words, although 
there is an obvious negative correlation between marine sur-
vival and pink salmon biomass, we are not able to produce a 
good predictive model for marine survival. However, a pro-
portion of the difference, or year-to-year change, in the ma-
rine survival rate was explained by pink salmon biomass with 
acceptable model diagnostics (R2 = 0.376; Figs. 10F, 11C). 

Results of studies conducted at Auke Creek and in 
nearby waters have led to the hypothesis that abundant wild 

pink salmon and hatchery chum and pink salmon juveniles 
have a positive effect on coho survival by providing food or 
a “predation shelter” (Briscoe 2004; LaCroix et al. 2009), 
indicating a potential countervailing positive effect at lag 0 
that, combined with biennially autocorrelated pink salmon 
returns, might offset a negative influence on late-marine 
growth at lags 2 and 4. We examined similar early marine 
predictor variables for Berners River coho salmon surviv-
al, including (a) the number of fish harvested in four local 
commercial fishing districts (111, 112, 114 and 115) where 
pink salmon are likely to intermingle as juveniles with Ber-
ners River coho salmon, and (b) combined releases of pink 
and chum fry by the local DIPAC (Douglas Island Pink and 
Chum) hatchery. However, regression results did not sup-
port a positive interaction, either with predominantly wild 
pink salmon (r = -0.072; p = 0.733) or with combined releas-
es of pink and chum salmon in the common sea-entry year 
(r = -0.078; p = 0.713). In contrast with the lagged GOA 
pink salmon catch (pink-PDO predictors), the un-lagged 
pink salmon catch in local districts did not explain much 
variation in the year-to-year change in marine survival (R2 

= 0.033). The same was true for the un-lagged GOA pink 
salmon catch. 

DISCUSSION 

Coho Weight Model 

The Pink-PDO predictors explain a substantial amount 
(65%) of the variation in Southeast Alaska coho salmon 
weight over a 45-year period spanning both warm and cold 
North Pacific regimes. Because the predictors were stan-
dardized, the estimated regression parameters are compara-
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Fig. 8. Regression relationships for age-.1 Berners River coho salmon: marine survival vs. length (A), sex ratio vs. length (B), sex ratio vs. 
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ble, with approximately equal weighting indicated for top-
down control (0.508) and climate (0.492) variables targeted 
at squid recruitment and survival. Our results are in strong 
agreement with Jorgensen’s (2011) hypothesized 2-year 
lifespan for B. anonychus, as well as our hypothesis that 
coho salmon size reflects a lagged response by reproductive-
ly isolated even- and odd-year populations of B. anonychus 
to variable intensity of top-down control by pink salmon. 
The most likely explanation for the lagged response (Fig. 4) 
is a related delay in predation on maturing squid by maturing 
pink salmon that limits the effect on coho salmon growth of 
direct competition for the current prey cohort. Pink salmon 
appear to influence coho salmon growth primarily through 
predation on the parents and grandparents of the current 
squid cohort, with the parent generation being most import-
ant (accounting for 63% of the combined pink salmon coef-
ficients). 

One obvious criticism of our approach is that both 
the predictive and response variables contain autocorrela-
tion. The important effect of this is to potentially produce 
misleading error rates in statistical hypothesis tests of zero 
correlation (e.g., Pyper and Peterman 1998). However, our 
intent was never to simply test the hypothesis that there was 
zero correlation between any two variables. Rather, we were 
looking for consistent relationships between coho salmon 
size and environmental and competition metrics—consistent 
over a period of improving environment (from 1970 to the 
early 1990s) and a period of declining environment (mid-
1990s to the present, Fig. 6). We did not attempt to adjust 
error rates or p-values, but rather we were guided by the no-
tion that we were especially skeptical of any hypothesis tests 
that were not highly significant using conventional p-value 
calculations. In the end, we found essentially the same Pink-
PDO predictor signal in different measures of coho size, and 
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coho size consistently trended upwards with increases the 
 PDO metric and downwards with increases in the pink salm-

on metric, in a way that was consistent along both even- and  

odd-year lines.  
The two predominant outlying years when coho salmon 

   
  

   R2  

 

weighed substantially more (1995) and less (1999) than in-
dicated by the model (Fig. 5) occurred during a period when  

salmon were sampled in July in the offshore GOA from the    
research vessel Oshoro maru. Neither outlier is evident in 
average coho salmon length reported by Kaeriyama et al. 
(2004) which was more closely correlated with modeled 
Southeast Alaska coho weight (r = 0.844) than with observed 
weight (r = 0.444; Fig. 12), suggesting that growth of mature 
adults may have been heavily influenced by food availability 

  

 

 

 

in geographic areas not sampled during the cruises, likely    
R2  

 including the coastal forage fish community which contin-
ues to support growth of maturing coho salmon after they 
arrive in coastal fishing areas. The strong correlation with 
offshore size provides further support for the hypothesis that 
the Pink-PDO predictive variables in the Southeast Alaska 

 
 
 
 
 
 

coho weight model represent the principal climatic and top-  

down factors affecting B. anonychus, the dominant prey spe-
cies in the diet of fish in the offshore sample (Kaeriyama et 
al. 2004). 

Late Marine Effects 

Studies in northern Southeast Alaska have generally 

 

 

 R2  

  
 

 

 

failed to support an early-marine critical period for growth 
and survival of coho salmon in that region and have instead 
pointed toward an important late-marine period after juve-
niles leave coastal waters late in their first summer at sea 
(Briscoe 2004; LaCroix et al. 2009; Orsi et al. 2013). Our 
results are consistent with these studies in a number of ways. 
Our predictive model explains the majority of variation in 
adult size with variables targeted at recruitment of the pre-
dominant prey species found in the offshore diet of coho 
salmon. This finding is consistent with research on coho 

 

 

Fig. 9. Average adult length (males and females averaged), 
females per male, per capita egg biomass (PCEB) index, and 
marine survival rate of age-.1 Berners River coho salmon. All 
response variables are prior to exposure to the drift gillnet fishery.  
Also shown are even- and odd-year averages and significant fits (p 
≤ 0.05) for combined Pink-PDO predictors. Differences between 
even- and odd-year averages were significant (p ≤ 0.05) for length, 
sex ratio, and PCEB index but not for marine survival. 

Table 3.  Coefficient weights (with 95% confidence intervals), R2 and adjusted R2 values, and variable p values for multiple regression models 
correlating adult size, sex ratio, marine survival, and predicted egg biomass per adult (PCEB index) with the catch of pink salmon in North 
America (excluding Bering Sea-Aleutian Islands areas) averaged for lags of 2 and 4 years, and the Pacific Decadal Oscillation (average for 
lags of 0, 2, and 4 years). Variables that are not significant (p > 0.05) are marked with an asterisk. 

Response variable 
p 

Pink salmon 

Coefficient Weight (C.I.) p 

PDO 

Coefficient Weight (C.I.) 
R2 

Adjusted 

R2 

Troll weight (1970–2014) <0.001 0.508 (0.363–0.653) <0.001 0.492 (0.347–0.637) 0.646 0.629 

Berners River (1990–2014): 

Length (Males) 0.004 0.536 (0.192–0.880) 0.010 0.464 (0.120–0.808) 0.508 0.463 

Length (Females) 0.003 0.454 (0.174–0.734) 0.001 0.546 (0.266–0.826) 0.610 0.574 

Length (Average) 0.002 0.501 (0.199–0.803) 0.002 0.499 (0.197–0.801) 0.572 0.533 

Females per male 0.151* 0.691 (-0.272–1.654) 0.513* 0.309 (-0.654–1.272) 0.126 0.047 

PCEB index 0.027 0.539 (0.069–1.009) 0.054* 0.461 (-0.009–0.931) 0.356 0.298 

Marine survival 0.005 0.709 (0.235–1.182) 0.215* 0.291 (-0.182–0.765) 0.378 0.321 
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Fig. 10.  Relationship between the average pink salmon harvest (lag 2 and 4 years) and the sex ratio (females per male; A), the year-over-
year change in sex ratio (B), the PCEB index (C), the change in the PCEB index (D), the marine survival rate (E), and the change in marine 
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-15 

scale growth (Briscoe 2004) in indicating that adult size is 
influenced primarily by conditions encountered in offshore 
waters of the GOA. 

The moderately strong positive correlation between 
marine survival and size of Berners River adults is, there-
fore, consistent with the hypothesis that overall survival in 
the ocean is related to late-marine growth. The evident de-
crease in variation in survival at smaller adult sizes (Fig. 8A) 
suggests that slower late-marine growth may reduce both 
average survival and the potential range of survival rates. 
This suggests that as the rate of growth slows in the offshore 
environment, growth-related late-marine mortality may be-
come a proportionately more important influence on marine 
survival compared with other factors. 

Our model indicates about half of the nearly two-thirds 
of variation in adult size explained by the coho weight model 
is attributed to the biomass of pink salmon in the GOA while 
the other half is attributed to climatic factors related to at-
mospheric forcing (measured by the PDO index). However, 
when the same Pink-PDO predictors from models explaining 
adult size were applied to survival-related response variables, 
only the pink salmon biomass variable showed a consistent 
statistically significant influence. For example, marine sur-
vival for the Berners River population was poorly explained 

by the Pink-PDO predictors that explain much of the vari-
ation in adult size. The model containing these variables 
together accounted for over a third of variation in marine 
survival (R2 = 0.378) but the PDO coefficient was not signif-
icant. Although the pink salmon predictor alone was signifi -
cant (r = -0.576; Fig. 10E), model diagnostics were poor with 
the variance of the residuals decreasing with increases in the 
predictor and with significant autocorrelation in the residuals. 
In contrast, a direct relationship with adult length explained 
somewhat more of the variation in marine survival and the 
model diagnostics were better. This may mean that varia-
tion related to late-ocean growth accounted for some of the 
variation in marine survival for the Berners River population, 
but that the link to the PDO and pink salmon is less direct. 
Potential countervailing effects (perhaps less growth-related) 
by the predictive variables on survival should be considered, 
however, we found no evidence of a positive relationship 
with indicators of abundance of pink salmon (or hatchery 
chum salmon) in near-shore environments. 

The pink salmon catch (average for lags of 2 and 4 
years) included in the pink-PDO predictors explained much 
of the year-to-year change in marine survival, sex ratio and 
PCEB index (with acceptable model diagnostics) suggesting 
that while trends in marine survival may be influenced by 
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other factors, the biomass of pink salmon has an important   R2  
 

effect on year-to-year variation in survival of coho salmon.  
We infer that the probable underlying mechanism is control  

of squid prey populations by pink salmon. 
More recently (2002–2014), variables associated with 

 
 
 
  

  
 

 
 

growth were more strongly correlated with marine survival 
(Fig. 8). This suggests that growth-related late marine mor-  

tality may have increased in importance as a component of  R2  
overall marine mortality and has become more sex-specifi c  

(1990–2001) occurred primarily during a warm North Pacif-  

 ic regime that appears to have ended in 1998 (Peterson and 
Schwing 2003). The return to a colder regime may have in-

  R2  

as adult size has continued to trend lower with increased in-  

ter-annual variation (Fig. 7A, 8B). Climate may also have  

been a factor in this change, as the earlier part of the series  

fluenced both growth and survival of maturing coho salmon 

 

 
in a number of potential ways, including through changes in  

prey and predator abundance and distribution, and through  

 

 
temperature-related physiological processes. 

Different populations of squid may be affected diff er-
 ently by top-down control and climate. Those migrating to-

ward the shelf during summer months (Bower et al. 2002) 
face an increasing density of increasingly effective predators 

 

 

as growing and maturing salmon concentrate in the north-
ern gulf during their return to coastal streams and hatcher-
ies.  A highly regular biennial cycle in B. anonychus in the 
northwestern GOA, with odd-year peaks in paralarvae den-
sity averaging over 20 times off-peak density in 1991–2009 
(Jorgensen 2011), is consistent with an even-year dominant 
pattern in the stomach contents index (SCI) of coho salmon 
in the Alaska Gyre in 1994–2000, but inconsistent with an 
opposite odd-year dominant pattern in the SCI index to the 
south in the Subarctic Current (Kaeriyama et al. 2004). In-
creased variation in size among maturing coho salmon and 
evidence of a proportionately greater decline in adult size 
in less migratory fish (Shaul et al. 2011) is consistent with 
a change in the spatial distribution of squid prey in favor of 
the more distant Subarctic Current over more northern ar-
eas. We hypothesize that the typically high abundance of B. 
anonychus reported in salmon diets in the Subarctic Current, 
including in odd-numbered years, includes distinct popula-
tions that are less exposed to the gauntlet of maturing salmon 
compared with populations that spawn near the shelf. 

A higher female-to-male ratio among coho salmon re-
turning in even years and a moderate positive correlation 
between this ratio and average length at maturity (Fig. 8B) 
are consistent with the hypothesis of increased risk-taking 
by female coho salmon nearing maturity and in poor feeding 
conditions (Holtby and Healey 1990) and with an apparent 
strong even-year dominant cycle in mature B. anonychus 
in the northern gulf (Jorgensen 2011). Aydin et al. (2005) 
observed that, while pink and sockeye salmon switch diets 
from squid to zooplankton as they move northward from 
the Subarctic Current, coho salmon appear to consume lit-
tle during this migration before reaching abundant forage 
fish populations near the coast. In odd years, females that 

Fig. 11.  Year-over-year change in the sex ratio, PCEB index, and 
marine survival rate for Berners River coho salmon compared with 
the modeled change based on the average pink salmon catch (lag 
2 and 4 years). 

may have benefited from abundant forage in the relatively 
squid-rich Subarctic Current must still cross an increasingly 
prey-barren expanse of water during their northward migra-
tion, potentially inducing them to take increased risk through 
energy expenditure and exposure to predators in pursuit of 
food. An increase in correlation between the sex ratio and 
length and marine survival after 2001 (Fig. 8) suggests that 
the spatial and temporal distribution of coho salmon mortal-
ity, and potentially the underlying mechanisms, may have 
changed during the study period. 

Fishery managers should note that variation in factors 
affecting late-ocean growth and survival tends to magnify 
variation in effective spawning escapement. That is, our 
results show that the usual assumption of stable per capi-
ta reproductive capacity is simply wrong. Variation in the 
PCEB index of the Berners River spawning escapement was 
substantial (range 0.74–1.39). That means that a typical 
measured or nominal escapement of 12,000 spawners could 
represent a potential effective escapement ranging from 
8,900–16,700 spawners. Spawner-recruit analysis used to 
establish escapement goals may be improved by accounting 
for such variation and the associated variation in marine sur-
vival (Fig. 8D). That is, low adult returns lead to potentially 
low nominal escapement, and this condition will likely co-
incide with even lower effective spawning escapement, and 
vice versa. 

Other studies have pointed to increased growth-related 
late-marine mortality related to competition for prey with 
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630 between marine survival and size-at-maturity for Berners 
River coho salmon. 
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The timing and mechanisms underlying late-marine 
3.3 610 mortality remain unclear. While maturing squid (B. anony-

chus) have been found to comprise the majority of the sum-
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mer diet of coho salmon above a weight of 500 g (Davis 
2003), a size that is reached on average in January (Ishida 
et al. 1998), B. anonychus may also be important in the diet 
of coho salmon during winter months when growing squid 
are also smaller (Aydin 2000).  If so, variation in growth-re-W

ei
gh

t (
kg

) 

2.7 550 lated mortality linked to squid abundance may begin during 
winter from a physiologically based process (Beamish and 2.6 540 
Mahnken 2001). Unfortunately, this hypothesis is difficult 
to assess because of a scarcity of information on the winter 
diet and condition of coho salmon in offshore waters. 

2.5 530 Offshore Length 1999 
2.4 520 

1994 1995 1996 1997 1998 1999 2000 
Predation appears to be the most likely cause of mor-

tality of maturing fish during summer. While females may Year 
Fig. 12. Observed and modeled average weight of troll-caught 
coho salmon (with 1995 and 1999 outliers indicated; see Fig. 5) 
compared with average fork length of fish sampled at offshore 
stations along longitude 145°W (Kaeriyama et al. 2004). 

pink salmon. Ruggerone et al. (2003, 2005) and Ruggerone 
and Connors (2015) presented evidence indicating that 
growth and survival of sockeye salmon returning to Bris-
tol Bay and the Fraser River, respectively, was reduced by 
a competitive interaction with pink salmon occurring pri-
marily in the second year at sea. The reduction in apparent 
growth in odd years for Bristol Bay sockeye salmon occurred 
in summer after highly abundant Russian pink salmon popu-
lations had migrated to coastal areas, an effect that may have 
been reinforced by a biennial cycle in prey, including squid 
(Ruggerone et al. 2005; Ruggerone and Connors 2015). 

Wide-spread declines in abundance of Chinook salm-
on populations have occurred throughout Alaska since 2007 
(ADF&G 2013) concurrent with consistent over-prediction 
by sibling-based forecast models for stocks contributing 
to Southeast Alaska fisheries (CTC 2014). Broad declines 
since the early 1980s have been documented in size-at-age 
and age-at-maturity of Alaska Chinook salmon populations 
(Kendall and Quinn 2011; Lewis et al. 2015). The steep-
est declines in size-at-age have occurred in older fish, pri-
marily those that have spent four years at sea, while age-.2 
fish have shown little change. A combination of decreasing 
size-at-age and decreasing age-at-maturity is unexpected, as 
Chinook salmon have been shown to delay maturity when 
growth is poor (Healy 1991; Wells et al. 2007). 

As in coho salmon, the decrease in apparent growth and 
survival of Chinook salmon is potentially related to a decline 
in gonatid squids, which are typically the dominant prey of 
older Chinook salmon in offshore waters of the northeast 
and north-central Pacific and the Bering Sea (Davis 2003; 
Kaeriyama et al. 2004; Davis et al. 2009). Evidence point-
ing to an increase in late-ocean mortality as a factor in de-
clines in Chinook salmon abundance since the mid-2000s 
is consistent with an increase since 2002 in the correlation 

take greater risks with predators when food is scarce be-
cause of their greater energy and growth requirement for 
successful reproduction (Holtby and Healey 1990), a sub-
stantial proportion of males may be motivated by similar 
pressures. The large amount of variation in size of age-.1 
males appears to stem from disruptive selection associated 
with the option of two viable breeding strategies: stealth 
(satellite) or dominance (alpha; Healey and Prince 1998). 
The largest (as well as smallest) individuals returning to the 
Berners River are invariably males, suggesting that larger 
males have also expressed a willingness to trade survival 
for growth in order to be competitive as dominant spawners, 
even as a substantial proportion of males may pursue an 
opposite strategy in years of poor growth when a reduced 
female-to-male ratio likely enhances the advantage to mid-
dle-sized males of trading growth for survival, thereby ac-
cepting a stealth role over dominance in a more competitive 
breeding environment. 

Specific mechanisms behind risk-taking as a cause of 
late-marine mortality are poorly understood but may include 
some combination of increased metabolic cost relative to 
reward and increased exposure to salmon predators while 
undertaking searching movements or while pursuing prey in 
the vicinity of “patches” of food that may concentrate biota 
at multiple trophic levels (Benoit-Bird and Au 2003). Spa-
tial variation in food and risk factors may occur across dif-
ferent geographic scales, from intensive patches of mesozo-
oplankton (Russell et al. 1992) to the scale of oceanographic 
domains. Salmon dietary studies indicate that B. anonychus 
typically appears in higher density in the Subarctic Current 
compared with other North Pacific domains (Davis 2003; 
Kaeriyama et al. 2004), while on a smaller scale, the spe-
cies has been found concentrated above seamounts (Nesis 
1997). Depending upon their persistence, such aggregations 
may attract not only higher trophic level salmon species, 
but species such as salmon sharks, which are abundant and 
effective predators on maturing salmon (Nagasawa 1998) 
and also feed extensively on B. anonychus and other squids 
(Kubodera et al. 2007). 
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The occurrence of biennial lags in both of the Pink-PDO 
predictors (Fig. 4) leads us to infer that the connection be-
tween the PDO and coho weight likely occurs through a cli-
matic link to recruitment of squid.  The positive association 
between coho weight and the PDO index across multi-gen-
erational lags, with no evidence of influence during off-cycle 
years, suggests that B. anonychus survival is closely cou-
pled with atmospheric forcing in the North Pacific. Potential 
mechanisms include improved early survival in response to 
more abundant food associated with a shallower mixed lay-
er (Polovina et al. 1995) and improved transport of larvae 
by currents to locations favorable for survival (Bailey and 
Picquelle 2002) during conditions associated with a strong 
Aleutian Low and high PDO index values. The distribution 
of squid within the Alaska Gyre, as well as their abundance, 
may be linked to physical oceanographic variables (Aydin 
et al. 2000). 

However, other plausible mechanisms may contribute 
to the observed positive relationship between adult coho 
weight and the PDO. Exceptionally warm climatic condi-
tions in the northeast Pacific in 1997 and 2015 were associ-
ated with peaks in average size of juvenile coho salmon sam-
pled during late-July in trawl surveys in northern Southeast 
Alaska (J. Orsi, joe.orsi@noaa.gov, pers. comm.), suggest-
ing that warm conditions associated with high PDO index 
values are favorable for early-marine growth of coho salmon 
prior to when they move offshore and begin feeding on B. 
anonychus. In addition, results of bioenergetics simulation 
indicate that optimal temperatures for growth are positively 
related to daily rations (Beauchamp 2009), indicating that 
warmer temperatures associated with high PDO index val-
ues may reinforce the effect of an increase in prey availabil-
ity by also increasing the growth response in coho salmon. 
Aydin (2000) estimated that a systemic 10% increase in sea 
surface temperature in the vicinity of the squid-rich Subarc-
tic Current would favor squid-feeders like coho salmon, as 
they currently find enough food to benefit from increased 
metabolic activity associated with warmer water. 

Although specific mechanisms behind the inferred con-
nection between the PDO and recruitment of B. anonychus 
await further study, it seems likely that other subarctic ceph-
alopods with similar life histories may be similarly infl u-
enced by climate, a factor that should be considered when 
investigating causes of variation in growth of other higher 
trophic level species known to consume cephalopods. For 
example, Wells et al. (2008) found a direct positive relation-
ship between apparent growth of Chinook salmon from the 
Taku River in Southeast Alaska and the Aleutian low pres-
sure index (closely related to the PDO index used in this 
study) during their 3rd and 4th ocean years, when Chinook 
salmon are known to feed heavily upon squid (Davis 2003; 
Davis et al. 2009). 

Our findings do not appear applicable to more southern 
coho salmon populations that do not feed extensively in off -

to be negatively correlated with warm conditions (positive 
PDO; Wells et al. 2006), while recruitment of natural coho 
salmon from Oregon coastal rivers showed a strong negative 
correlation with the spring/summer PDO averaged over a pe-
riod of four years prior to the return year (Rupp et al. 2012). 

Interactions with Pink Salmon 

An important feature of the relationship between pink 
salmon biomass and estimates of climate-based capacity 
(i.e., scaled PDO index variable) is their transition from be-
ing strongly correlated with each other during 1970–1990 to 
being uncorrelated afterward (Fig. 6). The marked change 
in the relationship between atmospheric forcing and pink 
salmon returns in the northeast Pacific was associated with 
a substantial increase in variation in annual coho weight. 
We infer from these results that a decrease in synchrony 
between variables representing bottom-up (positive) and 
top-down (negative) influences has increased vulnerability 
of epipelagic squid populations to steep declines during pe-
riods when both factors are unfavorable for survival. Our 
model for estimating the climate-based capacity of the GOA 
ecosystem to produce pink salmon for harvest while main-
taining coho salmon at a historical average weight provides 
a potential template for evaluating some of the ecosystem 
trade-offs associated with ocean ranching. 

Other investigators have found evidence of control of 
squid populations by pink salmon, based on opposing bien-
nial cycles in the western North Pacific and Bering Sea (Ito 
1964; Davis 2003). Ogura et al. (1991) observed an even-
year dominant pattern in length of coho salmon in the west-
ern North Pacific that developed during the second summer 
at sea when diet overlap with pink salmon increases. Our 
results indicate that a similar interaction exists and has been 
intensifying in the northeast Pacifi c. 

Wild pink salmon populations appear to have benefited 
from recent climatic patterns and effective fishery manage-
ment practices. These salmon have remained at high abun-
dance, particularly in odd years, despite a recent turn in the 
North Pacific climate cycle to cold conditions that have his-
torically been associated with poor returns (Beamish and 
Bouillon 1993). Interest in further increasing utilization 
of offshore salmon forage through ocean ranching of pink 
salmon (Stopha 2013) underscores the importance of under-
standing the trade-offs at higher trophic levels.  Chum salm-
on, which have the most distinctive diet among species of 
Pacific salmon (Welch and Parsons 1993) and consume few 
maturing squid (Kaeriyama et al. 2004), offer an alternative 
to pink salmon for aquaculture that may substantially reduce 
the negative effects on higher trophic level species indicated 
by this study. 

We hope that our findings help clarify which species 
(pink salmon or B. anonychus) holds the commanding po-
sition in the offshore trophic triangle (Fig. 1). Aydin (2000) 
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Pink Salmon Weight Age-1.2 Sockeye Length (5 stocks) 
Coho Salmon Weight Age-.4 July Troll Chinook Length 

Fig. 13. Standardized size of salmon in harvests and escapements in Southeast Alaska including (A) weight of commercially-caught pink 
salmon and troll-caught coho salmon, and (B) length of age-1.2 sockeye salmon spawners (male and female average for Chilkoot River, Situk 
River, Ford Arm Creek, McDonald Lake, and Hugh Smith Lake) and troll-caught age-.4 Chinook salmon (mean-average for ages 0.4 and 1.4). 
All slopes are significant (p ≤ 0.05). 

has suggested that the trophic position and presumed high 
productivity of B. anonychus may give it a controlling posi-
tion in the ecosystem. However, our findings suggest that B. 
anonychus is less productive and more vulnerable to inten-
sive predation by salmon than had been presumed. We infer 
from our results that the pink salmon is a keystone predator 
that exerts top-down control (over squid) and thereby directs 
energy flow in the ecosystem. 

Aydin (2000) produced from his extensive investiga-
tion of trophic dynamics and bioenergetics relationships a 
conceptual model of salmon carrying capacity in the GOA 
that predicts that adding more small salmon to the ecosys-
tem through ocean ranching may be self-defeating. He 
hypothesized that introducing increasing numbers of small 
salmon may, through density-dependent effects, reduce their 
early growth rate, thereby delaying their ontongenetic shift 
to squid prey while placing further pressure on zooplank-
ton. Release of squid from top-down control by their in-
tra-guild predator (pink salmon) may lead to an increase in 
squid abundance, placing further demand on zooplankton 
and leading to further decline in salmon growth in a self-de-
feating cycle. 

Our findings, supported by trends in size-at-age for var-
ious salmon species in Southeast Alaska (Fig. 13), are con-
sistent with the feed-back loop proposed by Aydin (2000) 
but suggest that the mechanism has been operating in direct 
reverse of his hypothesized self-defeating response. Flexible 
planktivores (age-.1 pink salmon and age-.2 sockeye salm-
on) have increased in size during 1982–2014 while obligate 
nektivores (age-.1 coho salmon and age-.4 Chinook salmon) 

have decreased, suggesting that increased top-down control 
by salmon (combined with recent unfavorable climatic con-
ditions for squid) may be reducing the mean trophic level of 
prey in the forage base in a way similar to the phenomenon 
of “fishing down marine food webs” (Pauly et al. 1998). A 
shortened food chain, with squid reduced as an intermedi-
ate trophic component, may have instead increased energy 
transfer efficiency between primary production and salmon. 
Thus, increased top-down pressure by pink salmon on mi-
cro-nektonic squid occupying an intermediate trophic level 
may actually increase the capacity of the GOA to produce 
salmon biomass, in direct reversal of the self-defeating hy-
pothesis. A key element determining the direction of the 
feed-back response to increasing pink salmon abundance 
lies in squid populations, which appear substantially less re-
silient and more vulnerable to top-down control by salmon 
than has been assumed. 

An important area for future investigation is to explain 
how flexible planktivores have been able to increase in adult 
size in the face of indications of decreased squid abundance, 
and in apparent contradiction with bioenergetics results re-
ported by Aydin et al. (2005) indicating that the zooplankton 
found in the diet of maturing pink salmon do not have the 
caloric density needed to support the apparent growth tra-
jectory of pink salmon as they approach maturity.  Although 
untested, one mechanism that could potentially explain an 
increase in average size of salmon in the face of a decline 
in squid is a temporal advance in the growth curve result-
ing from an increase in abundance or nutritional quality of 
available zooplankton prey beginning earlier in marine life 
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that may allow pink salmon and age-.2 sockeye salmon to 
achieve larger adult size even while experiencing a smaller 
boost near maturity from an ontogenetic shift to calorie-rich 
squid. Under this hypothesis, pink salmon may have be-
come less dependent upon squid for growth while at the 
same time increasing their per capita impact on squid pop-
ulations during a longer window of time when they are of 
sufficient size to be effective predators on maturing squid. 

Although a simplified forage base may benefit overall 
salmon biomass production in the GOA, it is important to 
emphasize that the inferred transition in the trophic structure 
of the salmon forage community can be expected to entail 
offsetting losses among a wide range of higher trophic level 
species that utilize epipelagic squid (Nesis 1997), includ-
ing coho, steelhead, and Chinook salmon that occur in far 
lower abundance than benefiting planktivores but have high 
per capita value to fisheries. Our results indicate that for 
Berners River coho salmon, the trade-offs entail not only a 
reduction in size of maturing fish, but a decrease in their rate 
of survival and therefore their total number. 
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EXECUTIVE SUMMARY 

This review of the biologic and management is-
sues surrounding ocean-ranching hatcheries sum-
marizes both the documented and theoretical 
threats that these facilities pose to Alaska’s wild 
salmon. It focuses on North Pacific Rim hatchery 
production and examines the topics of genetics, 
straying, ecological interactions between wild and 
hatchery fish, fish-culture practices, biological con-
cerns associated with managing mixed wild and 
hatchery stock fisheries, questions of the ocean’s 
carrying capacity, and global climatic regime shifts 
together with associated management implications. 

Alaska’s ocean-ranching salmon hatcheries oper-
ate amidst considerable uncertainty.  Perhaps the 
most striking feature uncovered by this review was 
the many gaps in the scientific data from which 
one could fairly draw conclusions of the effects 
hatcheries may or may not have on wild salmon. 
Alaska has been successful in augmenting salmon 
harvest with hatchery-produced fish, but whether 
or not salmon biodiversity has been adequately 
protected in the process is unanswered. Data nec-
essary to evaluate interactions between hatchery 
and wild salmon populations have not, in most 
cases, been collected. Better data are needed to 
bring consensus among scientists and managers on 
how to figure uncertainties into the management 
equations, such as ocean carrying capacity and ge-
netic risk to wild fish from hatchery straying. 

After more than 30 years of debate about the im-
pact of hatchery fish on the genetic diversity of wild 
salmon populations, there is still no definitive an-
swer to this concern (even given the increase in the 
body of knowledge). While it may be easy to iden-
tify potential risks that hatcheries pose for natural 
populations, it is not so easy to predict whether del-
eterious effects have occurred or how serious the 
consequences may be. However, the documented 
high incidence of straying of hatchery fish (espe-

cially pink and chum salmon in Prince William 
Sound and Southeast Alaska, respectively) suggests 
that large-scale ocean ranching has the potential to 
severely disrupt the extensive population genetic 
structure that exists among wild salmon popula-
tions—a structure that many biologists believe cor-
relates to adaptive traits.  To date, there is insuffi-
cient data from genetic studies monitoring wild 
stocks proximal to hatcheries to resolve such issues. 
But, if such impacts are of a significant magnitude, 
the operations of certain hatcheries may not be in 
line with the State of Alaska’s Sustainable Salmon 
Fisheries, Finfish Genetics, and Salmon Escapement 
Goal Policies nor with its wild-stock priority. 

The need to conserve genetic information is funda-
mental to salmon biodiversity.  Both commercial 
fishing and hatchery production can adversely af-
fect genetic diversity.  Alaska’s Finfish Genetics Policy 
recommends designation of hydrologic basins or 
geographic areas as gene preserves—perpetual re-
positories of genetic information for all plant and 
animal species inhabiting such areas.  Currently, 
there are no officially recognized gene preserves in 
Alaska specifically established for salmon. The state’s 
Finfish Genetics Policy came about as a result of 
concern that the development and operation of a 
hatchery system could have a detrimental impact 
on wild salmon populations. The policy has not 
been revised since 1985. 

Management of a mixed-stock fishery is complex. 
Factoring hatchery fish into this management equa-
tion only makes a hard job more difficult. It is im-
portant not to overharvest small salmon populations 
that may contain unique adaptive traits (and genes). 
Given the number of streams in Alaska (and the 
corresponding number of salmon stocks), coupled 
with the size of the Alaska Department of Fish and 
Game’s staff and budget, conducting the monitor-
ing required to ensure that no wild salmon stocks 
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are being negatively impacted by overfishing or in-
vasion of hatchery strays is nearly impossible.  In 
Prince William Sound alone, the Department cur-
rently monitors 150 to 200 of the approximate 800 
streams for escapement.  In order to monitor all 800, 
more staff and budget would be needed. The use of 
thermal marking is a significant advance in technol-
ogy that enables a closer and more thorough moni-
toring of mixed-stock fisheries and consequently bet-
ter protection of wild stocks.  At present, there is 
inadequate information to provide for reliable and 
timely estimates of wild-stock escapements and run 
sizes that are needed to direct management of the 
mixed-stock fisheries, especially for those that har-
vest chum salmon in Southeast Alaska. 

Competition for resources between hatchery and 
wild salmon stocks has become a significant con-
cern. Based on a review of the literature and dis-
cussions with biologists, geneticists, and fishery 
managers, it is widely believed that extensive ocean 
ranching may pose a threat to the ocean’s carrying 
capacity and the protection of salmon biodiversity. 
This may be the most important issue for assessing 
risks to wild salmon, especially for populations with 
comparatively small numbers of individuals, and it 
may be more significant than the risk of loss or 
change in genetic diversity due to hatchery prac-
tices. The potential for hatchery-bred salmon to 
displace wild fish in the ocean, coupled with the 
overall lack of knowledge about complex dynamics 
of the North Pacific ecosystem, suggests that it 
would be prudent to manage the hatcheries in Alaska 
conservatively, especially in years of lower ocean-
productivity indices. 

Fisheries management currently has little data on the 
effects of ocean variability on marine survival of salmo-
nids even though salmon stocks clearly respond to shifts 
in climate. Ongoing scientific pursuits should help 
pinpoint which physical and biological processes lead 
to changes in salmon growth and survival so that, as 
the ocean enters a new climate regime, we are able to 
predict and account for changing trends of fish growth 
and survival due to marine variables. 

With respect to fish-culture practices, Alaska’s 
hatcheries are among the best in North America. 
The main reasons for this are both fortuitous and 
purposeful. By concentrating on pink and chum 
salmon, Alaska’s ocean-ranching program has 
avoided many of the attenuated problems (e.g. do-
mestication and ecological) with long-term rear-
ing species like steelhead trout and coho salmon. 
Given the late date at which Alaska’s ocean-ranch-
ing program was established, the state was able to 
benefit from mistakes made elsewhere.  The pro-
gram started on better footing by having genetic 
oversight of operations through fish transport per-
mits, hatchery siting, egg takes, broodstock devel-
opment, etc. Oversight of fish diseases by the 
state’s pathology department has been exemplary 
and closely follows Alaska’s Fish and Shellfish 
Health and Disease Control Policy. 

Given the biologic and management questions of 
ocean ranching, prioritizing research objectives can 
help narrow existing information gaps.  The State 
of Alaska has an extensive permitting procedure for 
starting a hatchery, thorough pathology guidelines, 
and an adequate genetics policy.  However, once 
operating, hatcheries do not face stringent supervi-
sion, monitoring, or evaluation.  As can be seen by 
perusing the reports or plans currently available, it 
is difficult if not impossible to gauge whether hatch-
ery programs are impacting wild stocks. 

Monitoring of hatchery practices is a duty and re-
sponsibility of each of the Regional Planning Teams 
established by the Alaska Department of Fish and 
Game.  Judging from the type of reports they pro-
duce (e.g., annual hatchery management plans), 
their primary concern is development of hatchery-
production plans and evaluating the resulting con-
tribution to fisheries. Extensive documentation ex-
ists for egg takes, incubation, rearing, and 
broodstock, as well as for fisheries management for 
hatchery returns including common property fish-
eries, special harvest areas, cost recovery, and mark-
ing/tagging studies. While this is useful informa-
tion, it is difficult to ascertain whether the Regional 
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Planning Teams perform any substantive review of 
hatchery operations as is specified in the descrip-
tion of planning team duties. For instance, there is 
virtually no information about whether the egg take 
reflects the run-timing characteristics of the stock, 
the degree to which adequate numbers of spawners 
are used for hatchery broodstock, how often a stock 
has been used as a brood source, straying rates, or 
the number and final destination of fish that escape 
the cost-recovery harvest.  Some plans have infor-
mation that addresses the protection of wild stocks, 
however, there is almost no information on how 
effective any of the proposed measures have been. 

As to whether a site for a hatchery is appropriate 
(one of the public benefit criteria), there is no pub-
lished documentation addressing this point. 

This report concludes that industrial-scale hatch-
ery salmon production, which releases billions of 
smolts into the North Pacific Ocean, could be jeop-
ardizing Alaska’s wild salmon.  Additionally, there 
are legitimate management questions as to whether 
hatchery operations in Alaska are in line with cur-
rent Alaska Department of Fish and Game policies, 
including the Sustainable Salmon Fisheries Policy. 
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INTRODUCTION 

Today there is much concern over the status and 
fate of wild salmon populations. Fueling this are 
recently published reports by several preeminent 
scientists questioning the degree to which human 
activities have impacted the overall biodiversity of 
wild salmon. In response, Trout Unlimited 
launched its Alaska Salmonid Biodiversity Program 
in Alaska in January 2000.  Soon thereafter, the 
Program published a survey of its concerns about 
Alaska salmon and salmon fisheries (Konigsberg 
2000). One concern focused on the future man-
agement and protection of wild salmon biodiversity 
and specifically identified Alaska’s ocean-ranching 
program as a potential threat to wild salmon 
biodiversity.  To further investigate this, Trout Un-
limited contracted with the University of Alaska 
Anchorage’s Environment and Natural Resources 
Institute (ENRI) in October 2000 to review and 
summarize information on both the documented 
and theoretical threats associated with ocean-ranch-
ing programs to Alaska’s wild salmon populations. 

This report is the result of that investigation.  It 
begins with an overview of North Pacific Rim 
hatchery production and then reviews specific sci-
entific and management issues associated with 
hatchery production.  Topics addressed include 
straying and the potential genetic impacts of in-
trogression and hybridization versus the demo-
graphic effects of displacement. Data germane to 

the ecological interactions between wild and hatch-
ery fish are presented, such as density-dependent 
competition for resources, predation, and altered 
behaviors of hatchery-produced salmon compared 
to wild salmon. Marine concerns, such as under-
standing the ocean’s carrying capacity and predict-
ing global climatic regime shifts, are considered as 
well as management implications. Finally, it pro-
vides an in-depth look at Alaska hatchery man-
agement and fish-culture practices, policies, and 
the biologic concerns associated with managing 
mixed wild and hatchery stock fisheries.  This re-
port does not address the socioeconomic issues 
associated with the ocean-ranching industry. 

Note that the terms stock and population are used 
interchangeably throughout this report as are the 
terms ocean ranching and salmon ranching. With 
the exception of sockeye salmon (Oncorhynchus 
nerka) aquaculture, where juvenile sockeye are re-
leased into natural freshwater environments for 
rearing, the preponderance of Alaska hatcheries are 
located adjacent to the sea and produce pink 
salmon (Oncorhynchus gorbuscha) and chum 
salmon (Oncorhynchus keta) that are released di-
rectly into marine waters. Rather than use the 
terms enhancement and supplementation, which 
have imprecise meanings, this report simply dis-
tinguishes between hatchery-produced and wild 
or naturally-produced salmon. 
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NORTH PACIFIC RIM HATCHERY PRODUCTION 

Since 1991 Canada, Japan, Russia, and the United 
States have annually released 5 to 6 billion hatch-
ery-reared salmon into the Pacific Ocean (Beamish, 
et al. 1997; North Pacific Anadromous Fish Com-
mission [NPAFC] 1995).  A brief overview of hatch-
ery production of the North Pacific salmon fishery 
by major areas of production is presented below to 
help establish the scale of these activities. A more 
detailed section covering Alaska management, regu-
lations, and policies is presented later in this report. 

BRITISH COLUMBIA, CANADA 

The joint federal/provincial Salmonid Enhancement 
Program (SEP) of Canada was initiated in 1977 with 
the long-term objective of doubling the catch of 
Pacific salmon (Oncorhynchus spp.), steelhead trout 
(Oncorhynchus mykiss), and sea-run cutthroat trout 
(Oncorhynchus clarki) by protecting, rehabilitating, 
and enhancing fish stocks throughout British Co-
lumbia. Projects were designed to restore depressed 
stocks through improved management and employ-
ment of various restoration and enhancement tech-
niques. The methods used have included improve-
ment of fish habitat, removal of barriers to fish mi-
gration, construction of both in-river spawning 
channels and groundwater side channels for spawn-
ing habitat, placement of cover to increase rearing 
habitat, enrichment of streams and lakes, stabiliza-
tion of stream banks, and fish culture. Fish culture 
plays a major role in SEP. Its annual stocking pro-
grams are intended to accelerate recovery of severely 
depleted wild stocks and to sustain major sport and 
some commercial fisheries. Fish culture methods 
include hatcheries, spawning and rearing channels, 
and instream incubation boxes (Kelly et al. 1990). 

Hatcheries built under SEP provide well over 10% 
of the total British Columbia catch of coho salmon 
(Oncorhynchus kisutch) and chinook salmon 
(Oncorhynchus tshawytscha). SEP fish production 

in 1984 was over 375 million juveniles (including 
the six Pacific salmon species and cutthroat trout) 
from all enhancement techniques.  Major produc-
tion in 1984 was from 32 hatcheries, four spawn-
ing channels, and two side channel improvement 
projects. Over one-half of fish production in 1984 
came from three facilities:  the Big and Little 
Qualicum spawning channels and hatcheries and 
the Babine spawning channels. The Babine facility 
produces over 100 million sockeye salmon juveniles 
annually and the Big and Little Qualicum facilities 
produce over 80 million juveniles, most of which 
are chum salmon (Kelly et al. 1990). 

British Columbia currently has 38 federal hatcher-
ies, and there are also 150 public involvement 
projects ranging from classroom incubators to 
hatcheries producing about 2 million juveniles.  Peak 
production from SEP facilities occurred in 1990 
when just over 650 million fish were released in-
cluding 66 million chinook, 189 million chum, 21 
million coho, 283 million sockeye, and 88 million 
pink salmon. Since then there has been a declining 
trend, with significant reductions of released juve-
nile chum salmon into the rivers of the Georgia 
Basin. Approximately 429 million fish were released 
in 1998; chum (154 million) and sockeye (186 
million) salmon were the most numerous (R. Cook, 
pers. comm.). Up to 80% of the juvenile coho 
salmon in southern British Columbia coastal wa-
ters have been attributed to enhancement projects 
(Noakes et al. 2000a). 

JAPAN 

Japan operates the most extensive ocean-ranching 
program in the world both in terms of the number 
of hatcheries and the number of juveniles released 
annually.  There are 150 hatcheries on Hokkaido 
and 165 on Honshu (Heard 1996), most of which 
are operated by private fisherman cooperatives. 
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From the mid-1980s to the mid-1990s, over 2 bil-
lion juvenile salmon were released annually from 
these hatcheries. Most were chum salmon, and a 
little over 100 million pink and 10 million masu 
(Oncorhynchus masu) salmon were released as well. 
In 1995 Japanese hatcheries released just over 2 bil-
lion chum, 118 million pink, and 13 million masu 
salmon (NPAFC 1995). 

All Japanese stocks of salmon except for masu are 
maintained by artificial propagation.  For manage-
ment purposes there is basically one stock of chum 
salmon, which is supported by an extensive hatch-
ery program.  Any adult fish returning in excess to 
those needed by Japanese hatcheries are generally 
harvested and not allowed to spawn naturally 
(Moberly and Lium 1977).  Thus, any possible con-
flict between wild and hatchery chum salmon stocks 
in Japan is moot as the species exists there almost 
solely as a result of artificial fish culture. 

SOUTH KOREA 

South Korea has a small hatchery program that be-
gan in 1913. Hatchery-produced chum salmon are 
released in 12 streams on the east coast of South 
Korea.  Between 1970 and 1995 the number of ju-
venile chum salmon released annually increased 
from 8 thousand to 16 million (Seong 1998). 

RUSSIA 

The first salmon hatcheries in Russia were built by 
the Soviets in the 1920s at Teplovka Lake (a tribu-
tary to Amur River) and at Lake Ushkovskoye (a 
tributary to Kamchatka River).  The Japanese also 
built a number of salmon hatcheries in the late 
1920s in the northern part of Sakhalin Island and 
in the Kurile Islands that came under Russian con-
trol following World War II.  A total of 25 hatcher-
ies were in operation by 1964. Subsequently, the 
more inefficient hatcheries were abandoned.  There 
are currently 22 operating in the far east of Russia: 
17 on Sakhalin Island, 4 on Amur River tributar-
ies, and 1 on a Kamchatka River tributary.  The 

number of juveniles released from these hatcheries 
between 1985 and 1990 was between 600 and 700 
million; about 450 million were pink salmon and 
200 million were chum salmon (Dushkina 1994). 
In 1995, approximately 478 million hatchery fish 
were released; almost all were pink and chum salmon 
along with a few million sockeye and coho salmon 
(NPAFC 1995).  About 500 to 550 million Pacific 
salmon fry are released annually; about 52% are pink 
and 48% are chum (Radchenko 1998). 

U.S. PACIFIC NORTHWEST 

Development of salmon hatcheries in the U.S. Pa-
cific Northwest began in the late nineteenth cen-
tury.  Hatcheries have played an increasingly promi-
nent role in salmon supplementation and enhance-
ment in the region ever since. Most public hatch-
eries were built to mitigate for extensive losses of 
natural habitat due to industrial development, ur-
banization, and especially to damming of major river 
systems like the Columbia. In the Columbia River 
Basin alone, for example, there are now nearly 100 
hatcheries producing about 200 million juveniles 
each year (Flagg et al. 2000). 

Chinook was the first salmon species to be artifi-
cially propagated in western North America; this 
occurred in 1872 on the McCloud River in Cali-
fornia. More chinook salmon have been produced 
from hatcheries than any other species in the Pa-
cific Northwest.  Today, the Columbia River Ba-
sin is the center of chinook hatchery production, 
with approximately 27% of the world’s chinook 
salmon being cultured there (Mahnken et al. 
1998). Hatchery production of chinook salmon 
in Washington State began in 1895 at the Kalama 
(a Columbia River tributary) hatchery.  Produc-
tion grew to about 50 million released fish by the 
late 1930s. By the early 1980s, more than 300 
million chinook salmon were being released from 
Pacific Northwest hatcheries. 

Coho salmon are among the most successful of 
hatchery-cultivated species in the Pacific Northwest. 
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In the 1960s advances in feed, disease prevention, 
and better understanding of the early life-history 
culture requirements of coho salmon led to im-
proved survival of hatchery fish.  Increased reliance 
on hatchery coho salmon led to rapid expansion of 
production through the 1970s. In 1981 a record 
198 million hatchery coho salmon were released 
from Pacific Northwest hatcheries.  In the follow-
ing years coho salmon production in the Pacific 
Northwest stabilized and then began to decline.  By 
1995 only 72 million coho were released from Pa-
cific Northwest hatcheries (NPAFC 1995). 

In 1995 approximately 470 million fish were re-
leased from hatcheries in four Pacific Northwest 
states: California, Idaho, Oregon, and Washing-
ton. About 64% of the hatchery fish in this region 
are produced in Washington, where hatchery en-
hancement has been an integral part of salmon 
management programs since the early 1900s.  By 
1976 there were 52 separate salmon enhancement 
projects operating statewide, 39 of which were 
hatcheries. The total 1976 enhancement effort re-
sulted in release of over 151 million chinook, coho, 
chum, and pink salmon. By 1985 this program 
had grown to 111 projects statewide including 70 
hatcheries. The total release for 1985 was over 365 
million fish; over 99% of these were chinook, coho, 
and chum salmon (Kelly et al. 1990).  In 1995 
Washington hatcheries released just over 300 mil-
lion fish: 159 million chinook, 57 million coho, 
59 million chum, 16 million sockeye, and 11 mil-
lion steelhead. In the same year Oregon released 
80 million fish, California 67 million, and Idaho 
17 million; most of these fish were chinook salmon 
(NPAFC 1995). 

ALASKA 

There was a flurry of private hatchery construction 
in Alaska during the early 1900s (primarily in South-
east, Prince William Sound, and Kodiak Island), 
but it was short-lived and with little apparent suc-
cess. An amendment in 1900 to the Alaska Salmon 
Fisheries Act required any person, company, or cor-

poration taking salmon for commercial purposes in 
Alaska waters to establish a hatchery (Roppel 1982). 
This amendment was poorly conceived and not 
stringently enforced.  A number of canning com-
panies did construct hatcheries, but they were poorly 
sited. Water was often of poor quality and quan-
tity, and insufficient numbers of salmon returned 
to provide eggs for incubation.  Two major com-
pany hatcheries were built in Southeast Alaska near 
Ketchikan: one at Boca de Quadra and the other at 
Heckman Lake.  The latter was eventually enlarged 
to a capacity of 110 million eggs and at the time 
was the largest in the world (Roppel 1982).  By 1936 
all hatcheries in Alaska had closed. 

Only one attempt was made to propagate salmon 
in Alaska between the 1930s and 1950s.  It was an 
experimental pink salmon hatchery operated by the 
U.S. Fish and Wildlife Service (FWS) at Little Port 
Walter on south Baranof Island in Southeast Alaska. 
By then a complete reversal of management phi-
losophy had taken place since the federal govern-
ment first mandated artificial propagation.  A policy 
of regulating the fisheries replaced that of artificial 
propagation and remained in effect in Alaska until 
the 1970s. 

In the mid-1970s, commercial salmon harvests in 
Alaska reached near historic lows (20 to 25 million 
fish) compared with the very high salmon harvests 
of the 1930s (100 to 126 million fish). To counter-
act declining commercial salmon harvests, the state 
embarked on an ambitious salmon enhancement 
program. By 1988 the Alaska Department of Fish 
and Game (ADF&G) was operating 16 hatcheries 
throughout Alaska, which were annually produc-
ing more than 300 million juvenile salmon (Kelly 
et al. 1990). There are currently 2 state hatcheries, 
27 private hatcheries, and 3 federal hatcheries op-
erating in Alaska (Figure 1).  The state hatcheries 
primarily produce salmonid species targeted for 
sport fisheries.  Private hatchery corporations are 
permitted to operate salmon hatcheries and recoup 
their operational costs from the harvest of adult fish. 
Two of the federal hatcheries are generally used for 
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Figure 1.  Hatchery locations in Alaska (McNair 2001). 
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research and the third is operated by the Metlakatla 
Indian Community with oversight by the U.S. Bu-
reau of Indian Affairs (McNair 2001). 

Pink and chum salmon make up the largest pro-
portion of salmon produced in Alaska hatcheries 
and all come from private hatcheries. Prince Will-
iam Sound and Southeast Alaska are the predomi-
nant regions in which hatchery production occurs. 
The Prince William Sound Aquaculture Corpora-
tion (PSWAC) operates the largest hatchery pro-
gram in North America, releasing more than 400 
million pink salmon each year.  A little over 1.4 
billion salmon were released from Alaska hatcher-
ies in 2000, including nearly 600 million pinks in 
Prince William Sound and 385 million chums in 

Southeast. Production levels, in terms of egg take 
and releases, were at about this level throughout the 
1990s (McNair 2001). 

Hatchery-produced fish accounted for roughly 34% 
of the commercial common property harvest of 
salmon in 2000 (McNair 2001).  Of these, 64% 
were chum; 42% were pink; 24% were coho; 4% 
were sockeye; and 19% were chinook (Table 1). 
Regionally, the relative hatchery contribution var-
ied considerably from a high of nearly 80% of all 
salmon caught in Prince William Sound; 27% in 
Southeast; 10% in Cook Inlet; 32% in Kodiak; and 
0% in the Chignik/Alaska Peninsula, Bristol Bay, 
and Arctic-Yukon-Kuskokwim areas (Table 1). 

Table 1. Alaska commercial harvest of hatchery-produced fish in 2000. 

Region 

Percentage of Hatchery-Produced Fish 
in Commercial Harvest by Species 

Percent of 
Total 

Harvest Chinook Sockeye Coho Pink Chum 

Southeast 30 16 20 1 73 27 

Prince William Sound 0 34 65 82 88 80 

Cook Inlet 8 15 3 2 0 10 

Kodiak 0 16 40 37 26 32 

Chignik/Alaska Peninsula 0 0 0 0 0 0 

Bristol Bay 0 0 0 0 0 0 

Arctic-Yukon-Kuskokwim 0 0 0 0 0 0 

Statewide 19 4 24 42 64 34 
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BIOLOGIC ISSUES 

Salmon hatchery operations have a long history 
and figure prominently in the fisheries programs 
of all of the states, provinces, and nations that have 
indigenous salmon populations. From the outset 
hatcheries have been surrounded by controversy, 
and their perceived benefits have waxed and waned 
periodically with changing public attitudes and 
with scientific advances in their operations.  This 
section of the report focuses on the fundamental 
biologic issues associated with salmon hatcheries: 
genetics, homing/straying, ecological interactions, 
and limitations of the marine environment. 

GENETICS 

Populations of many fish species, particularly the 
salmonids, are characterized by complex structures 
of subpopulations representing historically devel-
oped population aggregates.  Such aggregates share 
common spawning areas and times, yet maintain 
independent morphologic and behavioral charac-
ters and a high degree of genetic isolation.  These 
population systems as a whole are characterized by 
long-term genetic stability due to reciprocal balance 
between dynamic factors, such as random genetic 
drift and migration and the stabilizing influence of 
natural selection (Ryman and Utter 1987).  In other 
words, wild fish are adapted to their environment. 

In general, declines in population productivity from 
habitat degradation and the nongenetic effects of 
overfishing have caused greater losses in productiv-
ity or population resilience than has genetic degra-
dation. In the long term (e.g., over scores of gen-
erations), however, the harmful effects of accumu-
lated genetic degradation within populations, loss 
of populations and the associated genetic diversity, 
and the accompanying hindrance of genetic adap-
tation to changing environmental conditions may 
equal or exceed the effects of habitat degradation 
and overfishing.  The productivity of populations 

and their resilience to environmental change is a 
result of their genetic diversity (Busack and Currens 
1995). Even a modest loss of adaptiveness for al-
ready degraded populations may cause extinction 
in the absence of rapid genetic recovery or favor-
able human intervention (Reisenbichler 1996). 
Furthermore, different salmonid populations use 
spawning, rearing, migratory, and oceanic resources 
in a variety of ways and can be expected to show a 
similar diversity in response to changing environ-
mental conditions.  This diversity therefore can be 
expected to buffer total productivity for the resource 
against periodic or unpredictable changes.  Events 
of the recent past, in particular the eruption of 
Mount St. Helens and the strong El Niño events, 
remind us that, on an evolutionary time scale, sud-
den and drastic change is the rule rather than the 
exception. Loss of interpopulational diversity thus 
may lead to a reduction in overall productivity and 
a greater vulnerability to environmental change 
(Waples 1991). 

Conservation of genetic resources and minimization 
of genetic risks from artificial propagation are emerg-
ing as a central fisheries management issue, and dis-
cussion about the role of genetics in fishery manage-
ment has increased markedly since the 1970s.  This 
can be seen by the numerous papers, symposia, and 
workshops on the topic (Allendorf and Waples 1996; 
Busack and Currens 1995; Campton 1995; Kelly et 
al. 1990; National Research Council 1996; 
Reisenbichler 1996; Reisenbichler and Rubin 1999; 
Scientific Review Team 1998; Sound Science Review 
Team 1999; Waples 1991, 1999). 

Many lines of evidence suggest that hatchery pro-
duction may adversely affect wild stocks.  In the 
last 100Ê years, at least 27Ê species and 13Ê subspecies 
(40Ê taxa) of North American fish have become ex-
tinct. Among possible contributing factors that have 
been suggested to have led to such extinctions are 
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effects of introduced species (27Ê of 40Ê taxa), hybrid-
ization (15Ê of 40Ê taxa), and overharvesting (6Ê of 40 
taxa) (Williams et al. 1989).  These results can be 
linked at various levels to hatchery operations or 
fish stockings, justifying widespread concern among 
many biologists about loss of genetic diversity.  How-
ever, while it is easy to identify risks that hatcheries 
pose for natural populations, it is not so easy to 
predict whether deleterious effects will occur or, if 
they do, how serious the consequences will be 
(Waples 1999). 

Stock or fish transfers among hatcheries or water-
sheds are well documented. This is especially true 
for salmon and steelhead in the Pacific Northwest 
where artificial gene flow and mixing of previously 
isolated gene pools have historically been standard 
practices. In the Columbia River, similar gene fre-
quencies characterize several hatchery populations 
of chinook salmon (Utter et al. 1989).  All hatch-
ery summer steelhead for Washington State comes 
from just two stocks. Campton (1995) feels that 
any genetic effects caused by the importation of 
exogenous fish or gametes should not be consid-
ered caused by hatcheries per se, but rather an ef-
fect caused by a management process that used too 
few donor stocks. 

The indefinite perpetuation of a population of fish 
is contingent upon maintenance of sufficient ge-
netic diversity to allow adaptation to environmen-
tal changes (Thorpe et al. 1981).  The extinction of 
a discrete population (or stock) is tantamount to a 
loss of genetic diversity within the species. The need 
for genetic material preservation is a universally ac-
cepted concept and is a fundamental purpose of the 
International Biosphere Reserve Program initiated 
by the United Nations.  Virtually all biologists agree 
that a wide range of genetically diverse traits exists 
in naturally spawning wild stocks and that these 
are worth protecting (Kelly et al. 1990). 

Genetic variability within and among fish popula-
tions constitutes the resource base that enables a 
species to survive and adapt to changing environ-

mental conditions (Gharrett and Smoker 1993a, b; 
Gharrett et al. 1999b; Philipp et al. 1986).  This 
variability is derived from a combination of many 
heritable traits developed and maintained through 
a complex set of long-term natural selective pro-
cesses. Within a population, the number, frequency, 
and diversity of alleles present can measure genetic 
variability.  Alleles are the variant forms of genes 
that are the basic units of heredity; the particular 
set of alleles present gives a stock its genetic unique-
ness. In order to determine the extent to which 
two fish stocks differ genetically, scientists examine 
their genotypic and phenotypic structure.  Geno-
types can be studied qualitatively by molecular bio-
logic techniques such as DNA sequencing, DNA 
and protein electrophoresis, and analyses with his-
tochemical stains. Phenotypic differences between 
stocks can be teased apart to reveal the underlying 
genetic and environmental components by compar-
ing phenotypes of individuals from different stocks 
raised in similar environments and measuring phe-
notypes of related individuals raised in contrasting 
environments. Both molecular/genotypic and phe-
notypic approaches can be used to estimate actual 
gene differences between stocks and the adaptive 
significance of those differences. 

A great deal of protein electrophoretic information 
has been collected on salmon and on steelhead, rain-
bow, cutthroat, and brown trout (Salmo trutta). 
These data have been of value in a variety of ways 
and have enabled large genetically distinct groups 
of salmon to be identified. It is now known that 
three major, genetically distinct groups of sockeye 
salmon occur: one in Asia, one in Alaska to mid-
British Columbia, and one ranging from mid-Brit-
ish Columbia south (Varnavskaya et al. 1994). 
These large genetically distinct groups may be com-
prised of many stocks. For example, a survey of 
electrophoretic diversity of 52 sockeye populations 
throughout Southeast Alaska identified three geo-
graphic groupings corresponding to the southern 
inside waters, the far southeastern islands (includ-
ing Prince of Wales Island), and inside waters of 
northern and central Southeast Alaska (Wood et al. 
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1994). In British Columbia, five distinct groups of 
chum salmon, consisting of 83 separate stocks, have 
been identified (Kondzela et al. 1994). 

A primary concern with hatcheries is their role in 
influencing genetic change (Utter 1998; Waples 
1991). Indeed several studies have detected genetic 
differences between hatchery-produced and wild 
populations (Nielsen et al. 1994; Skaala et al. 1990, 
1996). Unintended changes in allele frequencies 
or gene combinations in populations can potentially 
depress productivity (Busack and Currens 1995). 

More recent studies have demonstrated that ge-
netic changes may occur in farmed Atlantic salmon 
(Salmo salar).  Altered allele frequencies and low-
ered heterozygosities in these fish relative to wild 
source populations have been recorded in Scot-
land and Ireland (Crozier 2000).  An issue with 
farmed salmon involves the potential effects of 
interactions between them and the wild popula-
tions they come in contact with after escaping from 
sea pens. In Northern Ireland, the genetic status 
of a small wild population of Atlantic salmon was 
studied after an escape of farmed salmon from 
nearby sea cages led to interbreeding. Juvenile 
salmon in the first generation after interbreeding 
showed significant differences in the frequency and 
occurrence of some alleles. Observations of tem-
poral change, the presence of a previously absent 
allele, and the genetic disequilibria reinforce a gen-
eral conclusion that genetic change in the wild 
Atlantic salmon population reflects the influence 
of one or more episodes of escaped farmed salmon 
breeding in the river (Crozier 2000). 

Direct genetic effects from hatchery production may 
occur if cultured fish hybridize with wild fish.  Hy-
bridization of different gene pools can theoretically 
have two important genetic consequences:  loss of 
interpopulational genetic diversity and outbreed-
ing depression (Waples 1991).  According to 
Campton (1995), the natural spawning of hatch-
ery fish in the habitat of wild populations can po-
tentially lead to one or more of several outcomes: 

decreases in between-population genetic variation, 
decreases in within-population genetic variation, 
and decreases in fitness of the wild population (out-
breeding depression). 

Although hybridization typically increases the av-
erage gene diversity within the hybridizing popula-
tions, it also results in loss of gene diversity between 
populations (Waples 1991).  With salmonids, the 
concern is that a variety of locally adapted stocks 
will be replaced with a smaller number of relatively 
homogeneous ones (Allendorf and Leary 1988). 
This process of consolidation tends to limit the evo-
lutionary potential of the species as a whole (Waples 
1991). The principal mechanisms leading to hy-
bridization of hatchery and wild fish are (1) unin-
tentional straying of hatchery fish into wild spawn-
ing grounds and (2) deliberate releases of hatchery 
fish to either increase population size or as conser-
vation measures intended to save populations at risk 
or reintroduce native populations that have been 
eradicated. The reproductive effectiveness of hatch-
ery-reared salmonids in the wild has been analyzed 
in several systems (Fleming and Petersson 2001; 
Garcia-Marin et al. 1999; Williams et al. 1996). 

Decreases in fitness can occur when two genetically 
diverged or reproductively isolated populations in-
terbreed (outbreeding depression).  Extensive argu-
ments have been made regarding the potential for 
outbreeding depression in Pacific salmon (Gharrett 
et al. 1999a). While many studies have demon-
strated phenotypic differences between hatchery and 
wild fish, relatively few are clearly genetic.  Examples 
of local adaptation appearing to have a genetic ba-
sis are rate of embryo development, homing ability, 
rheotactic swimming ability in emerging fry, 
outmigration timing of smolts, timing of returning 
adults, and variations of fecundity and egg size 
(Campton 1995; Hebert et al. 1998; McGregor et 
al. 1998; Smoker et al. 1998, 2000). 

One often-mentioned negative effect from artifi-
cial propagation is a genetic change that reduces 
fitness for natural reproduction.  Apparent loss of 
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fitness in hatchery populations of resident trout has 
been demonstrated and widely accepted (Ryman 
and Utter 1987).  However, this potential hazard 
has not been universally accepted as real or relevant 
to management of salmon. Skepticism stems from 
the anadromous life history of salmon.  Culture of 
salmon involves rearing in captivity during fresh-
water stages and then release to use marine food 
supplies. Accordingly, measuring genetic changes 
and corresponding loss of fitness becomes compli-
cated for populations experiencing natural condi-
tions for much of their life cycle (Reisenbichler and 
Rubin 1999).  Consequently, there is a reluctance 
to accept the argument that the genetic fitness of 
hatchery fish to produce viable fry declines substan-
tially under natural conditions. There are also ex-
amples of hatchery fish successfully spawning in the 
wild like the chinook salmon in the Umatilla and 
Walla Walla tributaries to the Columbia River where 
they had been extirpated by dams, indicating that 
hatchery production is not necessarily correlated 
with a complete loss of fitness. 

In Alaska, there exists a correlation in Prince Will-
iam Sound of marine survival (one important com-
ponent of fitness) in hatchery pink salmon and wild 
pink salmon. The high productivity estimated in 
both components suggests no measurable depres-
sion of saltwater fitness in either after more than 
ten generations of hatchery culture (W. Smoker, 
pers. comm.). However, Reisenbichler and Rubin 
(1999) argue that published information, along with 
studies in progress, collectively provide evidence that 
artificial propagation of steelhead trout, chinook and 
coho salmon, and probably other Pacific salmon 
results in significant genetic changes that lower fit-
ness. At least eight studies have shown genetic dif-
ferences between hatchery (ocean-ranched) and wild 
populations of Pacific salmon in behavioral or physi-
ological traits that could reduce the fitness of hatch-
ery fish (Reisenbichler and Rubin 1999).  For ex-
ample, development rate may change in response 
to novel water temperature regimes (Lannan 1980); 
time of spawning and growth rate may change due 
to either artificial or natural selection (Nickelson et 

al. 1986); and antagonistic behavior may increase 
(Swain and Riddle 1990), territorial behavior de-
crease (Norman 1987), and predator avoidance de-
crease (Berejikian 1995) in response to unnatural 
conditions in the hatchery. 

Two published studies (Leider et al. 1990; 
Reisenbichler and McIntyre 1977) and three in 
progress (according to Reisenbichler and Rubin 1999) 
found the survival of naturally spawning hatchery 
fish was less than that for wild fish. The reproduc-
tive success of hatchery adults was lower than that of 
wild adults, and relative survival of hatchery fish con-
sistently declined through successive life-history 
stages. These studies suggest the same conclusion: 
hatchery programs that rear steelhead trout or 
chinook salmon before release may genetically change 
the population and thereby reduce reproductive suc-
cess when these fish spawn in natural systems 
(Reisenbichler and Rubin 1999).  Reisenbichler and 
Rubin (1999) suggest that genetic change in fitness 
results from traditional artificial propagation of 
anadromous salmonids held in captivity for extended 
periods. In similar studies, Fleming and Gross (1989, 
1992, 1993) demonstrated many changes in coho 
behavior, wherein hatchery coho were less able to 
compete for mates and had less ability to spawn suc-
cessfully in the wild than did wild-origin fish. No 
comparable data are available for sockeye salmon, but 
it seems prudent to assume that the same conclusion 
holds. No comparable data are available for species 
(pink, chum) held in captivity for shorter portions 
of their life cycle, nevertheless similar though smaller 
genetic changes may be expected (Reisenbichler and 
Rubin 1999). 

The potential for genetic interactions between 
hatchery and wild salmonid populations in the 
North Pacific has increased considerably since the 
1970s. This is because efforts to mitigate losses to 
wild stocks from overfishing, destruction of habi-
tat, and blockage of migratory routes have been fo-
cused on artificial production from hatcheries.  This 
increases the pool of hatchery fish capable of breed-
ing in the wild due to straying, and thus increased 
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the opportunities for genetic interactions between 
wild and hatchery fish.  Waples (1991) identifies 
three issues of concern: (1) direct genetic effects 
(caused by hybridization and introgression); (2) 
indirect genetic effects (principally due to altered 
selection regimes or reductions in population size 
caused by competition, predation, disease, or other 
factors); and (3) genetic changes to hatchery stocks 
(through selection, drift, or stock transfers) that 
magnify the consequences of hybridization with 
wild fish. Busack and Currens (1995) recognize 
four different types of genetic hazard: (1) extinc-
tion, (2) loss of within-population variability, (3) 
loss of among-population variability, and (4) do-
mestication. According to Campton (1995), the 
potential genetic effects of hatcheries and hatchery 
fish can be grouped into three categories: (1) the 
genetic effects of hatcheries and artificial propaga-
tion on hatchery fish, (2) the direct genetic effects 
of hatchery fish on wild populations due to natural 
spawning and potential interbreeding, and (3) the 
direct genetic effects of hatchery fish on wild popu-
lations due to ecological interactions or manage-
ment decisions that affect abundance. 

One of the risks associated with hatcheries is domes-
tication. Busack and Currens (1995) define domes-
tication as the changes in quantity, variety, or combi-
nation of alleles within a captive population or be-
tween a captive population and its source popula-
tion in the wild as a result of selection in an artificial 
environment. Waples (1999) defines it as any ge-
netic change that results directly or indirectly from 
human efforts to control the environment experi-
enced by a population. Considerable improvements 
have been made in both fish culture and fisheries 
management such as improved broodstock collection 
and mating protocols, more natural rearing condi-
tions, focus on local broodstock, and release strate-
gies more friendly to wild fish (Waples 1999).  Al-
though it may be possible to eliminate intentional 
selection from hatchery programs, it generally will 
not be possible to eliminate nonrandom broodstock 
sampling and unintentional selection that occurs in 
the hatchery environment. 

The hatchery environment is different from the 
natural environment, and a successful hatchery pro-
gram changes the mortality profile of the popula-
tion and results in more fish surviving to enter the 
wild. Because of these factors, Busack and Currens 
(1995) concluded that some level of domestication 
is inevitable in a captive population.  The manage-
ment significance is simple: changing mating pro-
tocols will not eliminate genetic change from artifi-
cial propagation, and genetic changes in cultured 
populations cannot be avoided entirely.  Although 
many factors can help reduce the nature and extent 
of the resulting genetic changes, they cannot be 
avoided entirely.  Alternative mating protocols have 
been identified and more natural rearing systems 
are under development, but their effect on domes-
tication has yet to be evaluated (Waples 1999). 

A serious hatchery management concern is inbreed-
ing, as it reduces the amount of genetic variation in 
a hatchery population.  Repeated inbreeding may 
lead to inbreeding depression, the reduction of the 
mean phenotypic value.  This may be greatest for 
traits that are components of fitness such as fertil-
ity, sperm viability, and survival of various life stages 
(Schonewald-Cox et al. 1983).  Inbreeding depres-
sion and subsequent reductions in genetic variabil-
ity have been demonstrated in cutthroat (Allendorf 
and Phelps 1980), brown (Ryman and Stahl 1980), 
and rainbow (Kincaid 1976) trout. The cited stud-
ies demonstrated several undesirable effects of in-
breeding such as reductions in development, growth 
rate, survival, hatching, and fertility.  Because traits 
related to fitness are susceptible to inbreeding de-
pression, managers try to limit inbreeding.  Salmon 
hatchery stocks have not generally experienced in-
advertent inbreeding or measurable inbreeding de-
pression as demonstrated in some wild and hatch-
ery trout species (Lannan and Kapuscinski 1984). 
This is likely due to the comparatively large founder 
populations used in salmon hatcheries versus the 
limited broodstock used in trout hatcheries.  A con-
sensus of biologists is that the goal of hatcheries 
involved in fishery enhancement should be to make 
every effort to avoid inbreeding and maintain high 
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fitness of the hatchery stock.  However, many be-
lieve it is not possible to adequately mimic the suc-
cessful reproductive strategies fish use in nature to 
maintain their genetic viability (Gharrett and Shirley 
1985). Fish culturists, thus, have been encouraged 
to compensate for inadvertent loss of genetic vari-
ability by avoiding mating practices that foster loss 
of variability and by following certain procedures 
to minimize inbreeding.  Best hatchery practices use 
a large founder or effective population size, provide 
crosses between wild and hatchery fish every sea-
son, use random mating, mate fish from all parts 
and age classes of a run, and avoid intentional se-
lection of any given trait (e.g., large size, bright-
ness) to help conserve genetic variability. 

HOMING/STRAYING 

What do homing and straying mean? For a wild 
fish, home is the natal stream where it incubated, 
hatched, and emerged. Nearly all salmon return 
reliably to their natal stream to spawn.  Homing is 
a well-known feature of their biology; through it 
local populations are genetically isolated and are able 
to adapt to local environments.  It is known that 
there is extensive variation among populations in 
many traits and this variation often has adaptive 
value. Such local adaptations have presumably 
arisen because homing fidelity leads to reduced lev-
els of gene flow between populations using specific 
habitats and because there is genetic control of the 
traits that adapt the salmon for those habitats 
(Quinn 1997). For hatchery fish released at a re-
mote location, the hatchery where they are reared 
and the release site could both be considered homes. 
While there is some tendency to return to the an-
cestral area, hatchery-reared salmon generally return 
to the site where they were released (Quinn 1997). 

The other side of homing is straying. During stray-
ing, a small portion of salmon return to spawn in a 
stream different from their natal stream, maintain-
ing genetic communication among local popula-
tions and, in turn, genetic diversity (Heggberget 
1994). Patterns of straying vary between species 

and among populations and are poorly understood. 
Salmon move into non-natal streams for a variety 
of reasons.  Upstream migration is characterized by 
a certain amount of exploratory movement.  It is 
technically difficult to study straying, and it requires 
observations of marked fish.  Consequently, most 
data come from observations of artificially cultured 
salmon (Quinn 1993). 

Homing and straying have adaptive value for popu-
lations; the relative advantages may depend on en-
vironmental conditions, other life-history traits, and 
possibly the relative frequencies of homing and stray-
ing (Quinn 1997). A long-term balance between 
homing and straying is important to the fitness of 
salmon populations (Heggberget 1994). Straying 
from hatchery populations poses a risk to wild 
salmon populations because, if it results in inter-
breeding, genes from hatchery populations can be 
introduced into wild populations and adaptive gene 
complexes in wild fish can be disrupted (Gharrett 
1994; Reisenbichler 1996). 

There is concern that gene flow from hatchery strays 
may dilute the gene pool in populations of locally 
adapted wild fish. If a hatchery produces a large 
number of salmon, straying by even a small percent-
age of them has the potential to compromise the ge-
netic makeup of nearby small wild populations.  For 
example, in the 1980s strays from an ocean-ranch-
ing facility in Oregon were considered low (about 
6%), but these strays accounted for about 74% of 
the fish in nearby streams (Quinn 1997). The abso-
lute number of strays, a small percentage of the hatch-
ery population, was large relative to the local wild 
population. While most concern is that strays will 
influence wild gene pools, wild salmon may also stray 
into a hatchery.  One year an estimated 65% of wild 
coho salmon returning to the Yaquina River water-
shed in Oregon entered a local hatchery (Quinn 
1997). Decoying of wild salmon into hatcheries can 
both reduce the number of wild fish and contribute 
to genetic mixing. Nonetheless, inclusion of wild 
salmon in hatchery broodstocks has often been prac-
ticed as it theoretically slows domestication and thus 
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the potential effects of outbreeding depression (W. 
Smoker, pers. comm.). 

Some natural colonization by salmon occurs.  The 
relationship between straying and natural coloniza-
tion is not well understood and little research has 
been done. In Alaska, new habitat appears as gla-
ciers recede and this habitat is colonized as it be-
comes suitable for spawning (Milner 1987), hence 
colonization is now and recently has been impor-
tant and frequent in most of the range of Pacific 
salmon. It is readily observed in recently glaciated 
landscapes and as a consequence of catastrophic 
landslides, volcanic eruptions, etc.  It appears that 
soon after colonization straying rates may be high 
and that after populations become established only 
modest straying occurs (Quinn 1997).  Nonethe-
less, in recent times translocation has been more 
common than natural colonization. Most translo-
cations of salmon have been unsuccessful.  There 
are, however, several successful examples:  the inad-
vertent translocation of pink salmon into the Great 
Lakes as well as deliberate introductions of chinook 
and coho salmon into the Great Lakes resulted in 
rapid colonizations. The translocation of chinook 
salmon into one river in New Zealand led to un-
aided colonization of several river systems (Quinn 
1997). There have also been successful and pur-
poseful introductions of sockeye salmon into the 
upper Frazer River in British Columbia, Fraser Lake 
in Alaska, and Lake Washington in Washington. 
Evidence of reproductive isolation was found in 
Lake Washington sockeye after fewer than 13 gen-
erations (Hendry et al. 2000). 

Little information exists on comparative straying 
rates between fish species. Straying is often thought 
to be greater in pink salmon than in other species, 
but definitive evidence is lacking.  The most data 
exist for coho and chinook salmon and indicate large 
amounts of homing variability among populations, 
even within small geographical areas (Quinn 1997). 
Coho salmon straying rates are thought to be low 
in undisturbed populations (Dittman and Quinn 
1996; LaBelle 1992). Most tagging occurs in hatch-

ery fish; wild salmon are tagged less frequently and 
the data are seldom analyzed to produce estimates 
of straying. Consequently, most estimates of stray-
ing come from hatcheries.  The overall estimate of 
homing in hatchery fish is 80% to 100% (Quinn 
1997). Hatchery-produced salmon may or may not 
stray with the same frequency as wild salmon.  Few 
studies have been conducted on hatchery and wild 
fish in the same area.  Many experiments also suffer 
from a number of technical shortfalls, such as be-
ing poorly controlled, not being replicated, the study 
of homing variability being incidental to other goals, 
and failing to account for straying into and out of a 
population (only the dispersal of strays from the 
marking site is documented) (Quinn 1997).  Quinn 
(1997) specifically mentions three studies of stray-
ing rates in salmon. In one case, wild chinook 
salmon in Washington State homed at a higher rate 
than did members of a hatchery population.  On 
the other hand, hatchery and wild coho on 
Vancouver Island, British Columbia, did not sig-
nificantly stray at different rates nor did Atlantic 
salmon in England. 

Coded-wired tagging has provided a large database 
that can be used in homing studies. It is interesting 
to note that these data show a wide variation in spa-
tial and temporal patterns of straying. The propor-
tion or distance salmon stray is not the same in all 
hatcheries or regions, and the proportion of salmon 
straying into and out of a hatchery can vary consid-
erably.  Straying rates between 0% and 30% have 
been documented (Quinn 1997).  In addition to 
differences in straying among rivers, straying can 
also vary from year to year.  Straying variability can 
be associated with environmental changes like the 
eruption of Mount St. Helens or El Niño.  Age at 
return can also contribute to straying variability, as 
older chinook salmon tend to stray more than 
younger fish (Quinn 1997).  Even though chinook 
salmon hatcheries in Southeast Alaska are sited more 
than 50 kilometers from wild chinook rivers, tagged 
hatchery chinook have been detected among some 
wild spawning salmon in the region (Heard et al. 
1995). One important study of wild pink salmon 
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straying in Prince William Sound was not published 
because of concerns over direct effects of wire tags 
on homing and because it indicated very large rates 
of straying among populations. It is reviewed in 
the context of a later study of whether or not wire 
tags affect homing (Thedinga et al. 2000).  This is 
more evidence that straying among pink salmon 
populations in western Prince William Sound is 
probably naturally large. 

Some hatchery practices may promote straying.  The 
most obvious is the transporting of fish from one 
locality to another.  This is often referred to as “seed-
ing” new habitat.  Improper or incomplete imprint-
ing may increase the straying rate of populations re-
leased from hatcheries. Fish released too long before 
or after the critical parr-smolt transformation may 
not experience the appropriate combinations of tem-
poral, spatial, and physiological stimuli necessary for 
successful homing (Unwin and Quinn 1993).  The 
site of release for hatchery fish can affect the amount 
of straying. Generally, local populations home bet-
ter than transplanted ones; salmon home better to 
their natal site than a new site; and transplanted popu-
lations may show some tendency to return to their 
ancestral location (Quinn 1997). 

Studies of small chum salmon populations on 
Vancouver Island indicate that degrees of genetic ex-
change between strays was lower than that inferred 
by the number of strays in the spawning area.  Sim-
ply counting stray hatchery fish on spawning grounds 
may not provide a reliable estimate of the genetic 
interaction between hatchery and wild populations 
(Quinn 1997). It is not known whether straying 
hatchery salmon spawn successfully with wild salmon 
or if any loss of fitness and productivity occurs, but 
the potential risk is a strong concern within Alaska’s 
ocean-ranching program (Smoker et al. 1999). 

ECOLOGICAL INTERACTIONS 

There exist many layers of biological diversity:  within 
population, between population, behavioral, physi-
ological, molecular, and ecological.  Some stocks that 

have no obvious molecular differences may still have 
substantial ecological differences (e.g., run timing, 
preferences of substrate or habitat for redd construc-
tion and for incubation, intertidal versus upstream 
spawning, etc.). There are a number of ecological 
interactions that can take place between hatchery and 
wild fish. They can take the form of competition for 
food or space, predation, and negative social interac-
tions when large numbers of hatchery fish are released 
in association with small numbers of wild fish. Given 
the controlled environmental conditions in a hatch-
ery, it is not surprising that fish reared under these 
conditions are markedly different than their wild 
counterparts in behavior, morphology, survival, and 
reproductive ability.  Artificial culture environments 
condition fish to respond to food, habitat, conspe-
cifics, and predators differently than do wild fish 
(Flagg et al. 2000).  Seemingly, the only similarities 
in hatchery and wild environments for salmonids are 
water and photoperiod (Reisenbichler and Rubin 
1999). Flagg et al. (2000) summarized the major 
differences between hatchery and wild salmonids 
(Table 2). 

Phenotypic differences observed between cultured 
and wild fish are both genetically and environmen-
tally controlled. There is a positive relationship be-
tween smolt size and survival of hatchery fish that 
has encouraged hatchery managers to release larger 
smolts to maximize hatchery returns.  The problem 
is that wild salmon life-history strategies have evolved 
based on the sizes they have been able to achieve under 
the temperature and nutrient limitations of the natu-
ral environment.  Two potential negative impacts can 
result from this hatchery management scenario.  One 
is the immediate impact on the ability of wild fish to 
avoid competition and predation pressures com-
pounded by the presence of abundant, larger hatch-
ery fish.  The other, and perhaps more serious, is the 
long-term selective pressure being exerted on wild 
fish to accommodate the larger conspecifics in the 
ecosystem (Scientific Review Team 1998). 

Salmon species that spend more time rearing in hatch-
ery environments (coho, sockeye, chinook) are more 
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Table 2.  Relative differences between wild and hatchery salmonids (Flagg et al. 2000). 

Wild Salmonid Hatchery Salmonid 

Lower survival egg to smolt 
Higher survival smolt to adult 

Survival Higher survival egg to smolt 
Lower survival smolt to adult 

Efficient forager 
Lower aggression 

Lower social density 
Higher territorial fidelity 

Disperse in migration 
Bottom habitat preference 

Flee from predators 

Behavior Inefficient forager 
Higher aggression 

Higher social density 
Lower territorial fidelity 
Congregate in migration 

Surface habitat preference 
Approach predators 

More variable shape 
Brighter color 
Larger kype 

Morphology Less variable shape 
Duller color 
Smaller kype 

Smaller eggs 
Fewer eggs 

Higher breeding success 

Reproduction Larger eggs 
More eggs 

Lower breeding success 

susceptible to subtle environmental changes than are 
those that do not (chum, pink). Although hatchery 
rearing increases egg-to-smolt survival, the post-re-
lease survival of cultured salmonids is often lower 
than wild-reared fish.  Research conducted since the 
1960s suggests that post-release survival of hatchery 
fish represent both adaptive differences between 
hatchery and wild populations and environmental 
differences between hatchery and natural rearing 
environments (Flagg et al. 2000).  Poor survival of 
both hatchery strains in natural environments and 
wild strains in hatchery environments were found in 
steelhead trout (Reisenbichler and McIntyre 1977). 
In other steelhead studies, naturally spawned and 
reared hatchery offspring experienced greater mor-
tality than offspring of wild fish during all three ma-
jor life-history stages (Chilcote et al. 1986; Leider et 
al. 1990).  These studies suggest that adaptive differ-
ences occurred between hatchery and wild popula-
tions in a relatively short time period. 

Many studies have indicated that the hatchery-rear-
ing environment can influence the behavior of 
salmon. Levels of aggression and antagonistic be-
havior appear to differ between domesticated and 
wild populations. Juvenile salmonids from domes-
ticated and wild populations appear to demonstrate 
adaptive differences in antagonistic behavior, and 
the behavioral development of domesticated and 
wild fish appears dependent upon their rearing en-
vironment (Flagg et al. 2000).  Cultured and natu-
rally-reared salmonids respond differently to habi-
tat. In most cases wild fish use both riffles and pools 
in streams, while hatchery fish primarily use pool 
environments.  Hatchery strains are typically more 
surface oriented than are wild fish.  Most of the 
innate surface orientation of hatchery fish is likely 
an adaptive response to the practice of introducing 
food at the surface of the water (Flagg et al. 2000). 
Predation is a major factor affecting the survival of 
hatchery-reared fish. Experimental evidence indi-
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cates that hatchery strains of salmonids have in-
creased risk-taking behavior and lowered fright re-
sponses compared to wild fish (Flagg et al. 2000). 

Another impact of hatchery management on the 
ecological status of wild fish involves pre-smolt re-
leases on stream carrying capacity through added 
competition. Hatchery fish are seldom released in 
numbers that are related to the carrying capacity of 
the receiving stream.  The pre-smolt juveniles and 
any residuals will compete with their wild counter-
parts and lower the wild fish success by changing 
optimum habitat use of the wild fish (Scientific 
Review Team 1998).  Hatchery coho releases into 
naturally seeded streams in British Columbia led to 
little demonstrable increase in smolt production on 
the east coast of Vancouver Island.  Irvine and Bailey 
(1992) evaluated the success of outplanted coho 
juveniles and concluded that supplementation prior 
to summer low-flow periods did little to increase 
production.  Thus, for releases to be successful in 
increasing smolt yield, releases would need to be 
timed to take advantage of available habitat after 
summer low-flow periods had ended (summer low 
flows created survival bottlenecks). 

Hatchery practices have altered reproductive behav-
ior by relaxing selection pressure on secondary sexual 
characteristics (kype) used in breeding competition 
in the wild, while increasing selection pressure on 
primary sexual characteristics (such as quantity and 
quality of eggs). Relaxation of breeding competi-
tion led to hatchery coho salmon with less pro-
nounced kypes and breeding colors while develop-
ing larger and more numerous eggs than compara-
bly sized members of the wild stocks from which 
they were derived (Fleming and Gross 1989).  The 
same researchers found that hatchery male coho al-
lowed to spawn naturally were less aggressive and 
less active than wild males. Either inadvertently or 
intentionally, hatcheries often develop strains that 
spawn at different times than their ancestral stock. 
The most common practice is to select for early run 
timing by spawning a disproportionate higher per-
centage of the early returning fish.  An advantage 

of a temporal separation from a management per-
spective is to separate stocks in a fishery and mini-
mize interbreeding.  A disadvantage is that if inter-
breeding does take place, the progeny of domestic 
strains and wild-domestic crosses may emerge prior 
to peak abundance of natural aquatic food sources 
and thus suffer higher mortality rates.  Granath et 
al. (2000) found significant differences in hatch 
times for crossed coho salmon in Southeast Alaska. 

MARINE ENVIRONMENT 

Climatological Influences 
Despite increased awareness of the marine effects 
on salmonid growth and survival, scientists still have 
a rather poor understanding of the ecology of salmon 
once they leave freshwater (Brodeur et al. 2000). 
There exists a lack of comparable understanding of 
the marine environment to that of freshwater de-
spite evidence that this habitat may be more sig-
nificant to population variability.  An incomplete 
understanding about the basic aspects of salmon 
biology in marine waters has hampered the ability 
to predict natural variability in salmon production 
(Brodeur et al. 2000). 

Although climatological factors such as precipitation 
affect freshwater systems as well as salmon survival, 
scientists believe that ocean conditions contribute to 
variability in salmon survival and growth, particu-
larly in the first few months after leaving freshwater. 
Early marine survival is governed in part by both 
water temperature and salinity.  This period of ocean 
entry is a critical one in the life history of salmonids. 
The timing of ocean entry has evolved through natu-
ral selection to minimize predation and maximize 
growth (Pearcy 1992).  Although the most visible 
part of a salmon’s life cycle is completed on the fresh-
water spawning grounds, most growth and about one-
half of mortality occurs in the ocean. 

Following entry into the ocean, most North Ameri-
can salmon begin a rapid and highly directed mi-
gration north and west.  They remain exclusively 
upon the narrow coastal shelf, migrating up and 
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around at least as far as the Aleutian Islands and do 
not enter the open ocean for many months. The 
confinement of the entire North American popula-
tion of juvenile salmon to a narrow strip of coastal 
ocean makes them especially vulnerable to prob-
lems resulting from competition for food or climate 
change (Welch 1999).  The climate of the North 
Pacific alternates between two general ocean states. 
One is dominated by a weak winter Aleutian Low 
(pressure) resulting in negative sea-surface tempera-
ture anomalies (cooling).  The second occurs in re-
sponse to an eastward displacement and intensifi-
cation of the Aleutian Low and is characterized by 
positive sea-surface temperature anomalies (warm-
ing) (Cooney and Brodeur 1998). 

Numerous recent studies indicate that fluctuations 
in climate are the major source of widespread, re-
gionally, coherent changes in the marine survival 
rate for many salmon species (Hare et al. 1999). 
Mysak (1986) showed that El Niño affected both 
Bristol Bay and Fraser River sockeye salmon popu-
lations. Several studies have connected dramatic 
changes in Alaska and West Coast salmon produc-
tion to decadal scale climate regime shifts in the 
North Pacific (Beamish and Bouillon 1993; Francis 
and Hare 1994; Francis and Sibley 1991; Hare 
1996; Hare and Francis 1995).  This climate phe-
nomenon is known as Pacific Decadal Oscillation 
or PDO. It is described as a pan-Pacific, recurring 
pattern of ocean-atmosphere variability that alter-
nates between climate regimes every 20 to 30 years 
(Hare et al. 1999).  Hare et al. (1999) found that 
salmon catches in Alaska have varied inversely with 
catches from the U.S. West Coast during the past 
70 years.  Results of their analysis suggest that the 
spatial and temporal characteristics of this inverse 
catch/production pattern are related to climate-forc-
ing events associated with the PDO. 

Clues left by decaying salmon at the bottom of lakes 
in Alaska point to climate change and overfishing as 
causes of the large swings in the size of the state’s 
salmon runs.  Records of prehistoric salmon abun-
dance have been reconstructed from analysis of stable 

nitrogen isotopes in sediment cores (Finney 1998). 
Cores from Karluk Lake show minimum salmon es-
capement occurring during the mid-1900s, early 
1800s, early 1700s, and mid-1500s. Relatively high 
values were observed from the early 1900s, late 1700s, 
mid-1600s, and late and early 1500s. In general, 
sockeye salmon runs were larger during periods of 
warm climates and smaller during cold periods. 

There is increasing evidence of persistent patterns 
and synchronous changes in the ocean environment 
in the Pacific Ocean.  Evidence is also accumulat-
ing to show that large-scale trends in Pacific salmon 
abundance are linked to trends or regimes in cli-
mate and resulting ocean conditions (Beamish et 
al. 1999). The fluctuations in salmon abundance 
have been shown to correspond to shifts in zoo-
plankton abundance that can be linked to physical 
changes in the ocean. The trends in salmon abun-
dance are not necessarily the same for all areas of 
the ocean, as climate shifts can cause large-scale os-
cillations in ocean productivity with regional im-
pacts. Fluctuations in Pacific salmon abundance in 
this century are synchronous with large fluctuations 
in Japanese sardine abundance, a relationship that 
can be traced back to the early 1600s. The syn-
chrony in the fluctuations suggests that Pacific 
salmon abundance may have fluctuated for centu-
ries in response to climate (Beamish et al. 1999). 

Since 1976 a major change has occurred in the 
Northeast Pacific Ocean, with unfavorable ocean 
conditions for salmonids in the Coastal Upwelling 
Domain and highly favorable conditions farther 
north in the Coastal Downwelling and Central Sub-
arctic Domains and the Bering Sea.  High sea levels 
and warm temperatures along the coast, an intense 
Aleutian Low, and weak upwelling are associated 
with these changes (Pearcy 1996).  In the late 1970s, 
an intensification of the Aleutian low-pressure sys-
tem in the North Pacific Ocean apparently resulted 
in a warming of the sea surface along the northern 
North America coast and cooling farther offshore 
(Cooney and Brodeur 1998). This event was asso-
ciated with exceptionally strong year-classes of many 
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marine and anadromous fishes and signaled the 
beginning of a period of increasing productivity for 
salmon north of British Columbia.  Conversely, this 
shift in ocean climate produced an opposite effect 
on fish off the Pacific Northwest, most notably on 
coho salmon (Mantua et al. 1997). Coded-wire 
tagging studies indicate that changes in ocean con-
ditions could be partially responsible for survival 
declines of coho and chinook salmon in the Pacific 
Northwest (Coronado and Hilborn 1998a). 

Favorable ocean conditions, growing enhancement 
operations, and improved management practices 
have led to dramatic increases in Pacific salmon pro-
duction over the last 20 years.  Production in 1994 
was about double the amount in the mid-1970s. 
The largest increases have been for pink and sock-
eye salmon. Evidence exists for at least two previ-
ous ocean states or regimes affecting Alaska salmon, 
one ending in the 1940s after which production 
fell and the other concluding in the late 1970s and 
followed by increasing production for two decades 
(Beamish 1993; Beamish et al. 1999). 

Salmon sensitivity to temperature is widely recog-
nized and any climate change is likely to affect sur-
vival rates. Long-term impacts from any carbon di-
oxide-induced global warming may prove to have 
major implications for sustainability of salmon. If 
salmon continue to maintain the sharp thermal lim-
its that they have been shown to follow over the past 
40 years, then any global warming could adversely 
affect them. Warming oceans could force salmon to 
migrate farther north in search of suitable tempera-
tures or force them deeper out of the sunlit surface 
water where food is greatest (Welch 1999). 

Ocean Carrying Capacity 
Large-scale climatic factors affect ocean productivity 
and thus carrying capacity for salmon (Cooney and 
Brodeur 1998).  Review of research on the physical 
and biologic factors affecting ocean production in-
dicated that climate-induced variation in productiv-
ity and fishing are the two major factors affecting 
ocean production of salmon (Myers et al. 2000). 

Carrying capacity is a measure of the biomass of a 
given population that can be supported by a given 
ecosystem. It changes over time with the abundance 
of predators and resources.  Carrying capacity is 
determined by several processes including primary 
productivity, food-web dynamics, number of 
trophic links, ecological efficiencies, fraction of pro-
duction consumed by competitors, and predation. 
In addition, the carrying capacity of a species is 
modulated by the size of the region inhabited, which 
in turn is influenced by temperature and availabil-
ity of food (Pearcy et al. 1999).  All of these factors 
are dynamic, fluctuating over seasons, years, decades, 
and millennia. 

Dramatic changes have occurred in the North Pa-
cific Ocean in recent years. Some recently docu-
mented changes are significant warming of the ocean 
during the 1990s, shallower winter mixed-layer 
depth and reduction of nutrients entrained into the 
euphotic zone, changes in seasonal maxima of a 
dominant subarctic copepod with peak biomass 
occurring earlier in the upper water column, un-
usual coccolithophore blooms in the Bering Sea, 
and regions of depleted nitrate during the 1990s 
(Pearcy et al. 1999).  All of these changes may af-
fect the carrying capacity of the North Pacific.  The 
ocean’s carrying capacity for salmon is dynamic in 
time and space, constantly changing on interannual, 
decadal, centennial, and millennial time scales. 

Humans impact estuarine and coastal regions 
through activities that may exacerbate global 
warming, by introducing exotic species, by cre-
ating chemical pollution, and by physically al-
tering habitats (e.g. clear-cut logging practices, 
building subdivisions, dredging, etc.) and bot-
tom fishing (Brodeur et al. 2000).  When these 
anthropogenic factors are set against the back-
drop of natural variability, their effects on ocean 
carrying capacity may be further exaggerated 
(Brodeur et al. 2000).  The estuarine and ocean 
carrying capacity for salmon may be compro-
mised by the attempt to make up for declining 
natural runs by increasing hatchery production, 
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thus leading to density-dependent food limita-
tion in winter months (Pearcy et al. 1999). 

Density-Dependent Competition 
A fundamental assumption of ocean ranching has 
been that salmon use only a small fraction of avail-
able coastal and ocean forage. Food limitations in 
these environments were not given serious consid-
eration until salmon began returning at smaller sizes 
and older ages (Cooney and Brodeur 1998).  Sev-
eral investigators in the 1970s estimated that salmon 
consumed only a few percent of the zooplankton 
and that salmon production could be increased sig-
nificantly.  Since these early studies, several salient 
estimates have changed. Even though only a frac-
tion of the primary production is used by salmon, 
as recognized in earlier studies, the high trophic level 
of salmon and the complex food web with many 
other consumers and competitors suggest that sub-
stantial increases in the production of salmon in 
ocean waters of the Pacific are unlikely (Pearcy et 
al. 1999). Declines in both the size and size at age 
of salmon harvested and increases in the age of 
maturity have been documented over the past 20 
years around the Pacific Rim (Bigler et al. 1996). 
This is important evidence for density-dependent 
growth and may suggest that the carrying capacity 
of oceanic waters of the North Pacific is being ap-
proached for salmonids (Pearcy et al. 1999). 

Competition for food among salmon has been 
shown.  The diet of pink salmon may change be-
tween years of strong and weak year classes, with a 
shift from zooplankton to more nutritious prey like 
squid. Squid compete with immature salmon for 
zooplankton, while providing a food source for 
maturing salmon. Both the growth and diet of 
chum salmon have been correlated with the abun-
dance of pink salmon; when pink salmon are less 
common, chum salmon may shift their diet from 
gelatinous zooplankton to more nutritious prey 
(Pearcy et al. 1999). 

Releases of hatchery fish increased rapidly after the 
1960s and are presently between 5 and 6 billion, 

about 25% of the total number of juvenile salmon 
entering the ocean (Heard 1998).  According to 
Beamish et al. (1997), of the total number of juve-
nile salmon entering the ocean, about 84% of chum, 
23% of pink, and 5% of sockeye salmon are pro-
duced at hatcheries. Estimates of annual food con-
sumption by pink salmon in Prince William Sound 
rose from less than 100,000 metric tons prior to 
1976 to more than 300,000 metric tons after 1988, 
when hatchery production began dominating re-
turns (Cooney and Brodeur 1998).  Recent levels 
of wild and hatchery production in the North Pa-
cific Ocean have placed substantial forage demands 
on ocean-feeding domains (Pearcy et al. 1999). 
Recent studies in Prince William Sound found 
Dungeness crab megalopae composed 35% to 65% 
of the stomach contents of pink salmon. Despite 
the curtailment of fishing on these crabs in Prince 
William Sound, their productivity remains low. The 
large numbers of hatchery pink salmon being re-
leased in Prince William Sound could be having a 
significant and unintended impact on other eco-
system components like crab (Boldt et al. 2001). 

Evidence for a limited ocean carrying capacity comes 
from negative relationships between numbers of fish 
and their rates of growth.  Density-dependent 
growth of some stocks has been suggested (reviewed 
by Pearcy 1996).  Klovach and Gritsenko (1999) 
suggested that limited ocean carrying capacity might 
explain why fish became smaller during periods of 
high salmon abundance.  There has been a decrease 
in mean body length, mean weight, and fecundity 
and an increase in the mean age of matured fish.  A 
decrease in size of the fish may lead to correspond-
ing decreases in fecundity and energy reserves avail-
able for the freshwater migration.  In 1994 a mass 
softening of chum salmon tissue was discovered in 
Asian salmon. Some of these fish also had unusual 
elongated body shapes.  The causes behind this ap-
pear to be dietary.  Studies have documented a shift 
in the diet of Asian chum salmon to include a large 
quantity of low-caloric forage like salps, jellyfish, 
and ctenophores, which were only rarely found in 
other salmon. In the 1960s, when salmon abun-
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dance was much lower, these organisms were not so 
prevalent in the diet of chum salmon. Previously, 
these organisms were part of chum salmon diets only 
in years of high pink salmon abundance (Klovach 
and Gritsenko 1999).  Klovach and Gritsenko 
(1999) concluded that the high numbers of Japa-
nese hatchery chum salmon feeding in the ocean 
creates densities of fish which, if not exceeding car-
rying capacity, then at least considerably exceed an 
optimal density.  Some Russian scientists believe that 
competition with the chum juveniles of Japanese 
hatchery origin during the marine-rearing phase has 
prevented the recovery of wild Russian chum stocks 
(Radchenko 1998). These studies are consistent 
with the hypothesis that hatchery releases by one 
country along the Pacific Rim may affect the size, 
number, and value of adult salmon returning to 
other countries thereby creating scientific and man-
agement problems of international concern. 

In contrast to growth, survival does not appear to 
be as density dependent. Survival of hatchery-pro-
duced pink and chum salmon in Alaska appears to 
mirror that of wild fish from the area surrounding 
the hatchery:  when survival of hatchery salmon is 
high, wild stocks from the surrounding area also 
survive in greater numbers.  In some years, this ap-
pears to be a localized phenomenon with different 
survival rates within a region. Coronado and 
Hilborn (1998b) presented data summarizing ocean 
survival over time and hatchery releases for Pacific 
coho populations. The graph of ocean survival for 
southern British Columbia coho showed a strong 
inverse relationship to the total number of hatch-
ery-produced salmonids released.  Salmon survival 
shifts appear to be caused by changes in local envi-
ronmental conditions, possibly related to fluctua-
tions in climate (ADF&G 1999; Coronado and 
Hilborn 1998a, b). 

FISHERY MANAGEMENT IMPLICATIONS 

Forecasting future trends in the abundance of fish 
populations has not been particularly successful. 
Historically, many hypotheses about the relation-

ship between fish populations and marine environ-
mental parameters have been suggested.  Only in 
the last several years have these hypotheses become 
more refined.  It is possible that improved forecast-
ing will result from an increasing understanding of 
the synchronicity between persisting trends in cli-
mate/ocean conditions and patterns of marine sur-
vival of salmon (Beamish et al. 2000). 

Beamish et al. (1999) and others have noted persis-
tent trends in the dynamics of fish populations in 
relation to climate/ocean conditions and term these 
regimes, which they define as a multiyear period of 
linked recruitment patterns in fish populations.  If 
natural trends in Pacific salmon abundance occur, 
then fisheries management should account for this 
phenomenon when developing strategies.  Beamish 
et al. (2000) found that survival of coho salmon 
from California to British Columbia decreased af-
ter 1989 in synchrony.  This large-scale synchro-
nous change over the southern range of coho salmon 
distribution indicates linkage with a common event. 
Shifts in the pattern of April flows in the Fraser River 
and the intensity of the Aleutian Low appeared to 
be indices to this change in survival.  The trend 
towards low marine survival may persist as long as 
the trends in the climate indicators do not change. 

Survival rates for coho salmon were estimated for 
all coded-wire tagged fish in the Pacific Northwest 
between 1971 and 1990. During this time there 
was considerable geographic variation, with most 
regions south of northern British Columbia show-
ing declining survival and more northern areas 
showing increasing survival.  According to 
Coronado and Hilborn (1998b), ocean conditions 
have been the dominant factor affecting coho sur-
vival since the 1970s and a major reduction in ex-
ploitation rates is necessary to maintain the popu-
lations. Moreover, during lower productive regimes 
there is concern as to what impact large numbers of 
hatchery-produced salmon may have on wild popu-
lations, and it has been suggested that prudent man-
agement practices be adopted during less produc-
tive regimes.  High harvest rates in ocean fisheries 
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targeted toward abundant hatchery stocks make 
conservation of wild stocks especially difficult when 
ocean productivity is low (Beamish et al. 1997). 

Environmental indices changed around 1990, in-
dicating the productive North Pacific Ocean regime 
of the 1980s was changing. There were continued 
increases in much (but not all) of Alaska marine 
productivity and a concomitant sharp drop in south-
ern British Columbia—but not northern British 
Columbia ocean productivity (Welch et al. 2000). 
Hatchery enhancement has contributed to increased 
salmon production in the late 1900s, especially in 
Japan and Alaska.  If the ocean carrying capacity is 
being reached, increased hatchery releases may not 
increase the biomass of salmon produced.  Catches 
of pink, chum, and sockeye salmon by the major 
salmon-producing countries in the 1900s shows 
high catches in the early and late 1900s and low 
catches in the mid-1900s (Beamish et al. 1997).  The 
early and late 1900s correspond to favorable ocean/ 
climate conditions and the mid-1900s to unfavor-

able. The high catches in the early 1900s were al-
most entirely wild fish, while those of the late 1900s 
included a significant number of hatchery fish. 

Given the two favorable ocean environmental re-
gimes, about the same number of fish were produced 
but hatchery-produced fish appeared to replace wild 
fish in the late 1900s. Estimates of the percentage of 
hatchery-produced coho salmon in the Strait of Geor-
gia have been made over time. The percentage of 
hatchery fish has increased from about 25% in the 
early 1980s to nearly 50% in 1990 to approximately 
75% in 1998 (Noakes et al. 2000b).  These estimates 
suggest a gradual replacement of wild fish with hatch-
ery fish over time.  Evidence from Prince William 
Sound also suggests that hatchery pink salmon re-
placed rather than augmented wild production 
(Hilborn and Eggers 2000). A critique of this analy-
sis, based on different assumptions and statistical 
analysis, questions the rate at which hatchery-pro-
duced pink salmon may be replacing wild salmon 
(Wertheimer et al. 2001). 
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MANAGEMENT ISSUES 

The reassessment of management’s fundamental as-
sumptions about the role of hatchery production has 
led to much public debate, most recently over the 
federal proposal to breach or remove the four Snake 
River dams to aid in the recovery of salmon.  This 
would have been an unthinkable action just a few 
years ago.  To avoid the problems of the past, funda-
mental assumptions need continuous examination 
and management programs must be flexible to 
change, when warranted, in response to new infor-
mation (Lichatowich et al. 1999).  Throughout their 
history, hatchery programs have exhibited a chame-
leonic behavior, changing to match the social and 
economic environment while retaining the same con-
ceptual foundation. In the nineteenth century fish 
culture offered a means to restore eastern U.S. fish-
eries, provide an income for farmers, and increase 
the food supply of an expanding nation. The agri-
cultural goals of the U.S. fish culture movement dic-
tated the kinds of scientific questions that were rel-
evant and may explain why fisheries science devel-
oped its own ideas and theories distinct from those 
of systems ecology (Bottom 1996). These ideas em-
phasized the improvement of fish through hatchery 
selection as well as the introduction and acclimatiza-
tion of species in new environments. 

New understanding about fish adaptations to their 
environment along with the recent collapse of salmon 
production in the Pacific Northwest have under-
mined the old agricultural model of applied fisheries 
science (Bottom 1996). Presently, there is a con-
tinuing search for an analytical solution to a value-
based problem. According to Bottom (1996), a more 
important role for fisheries than ecosystem manage-
ment will be to foster a better understanding and 
appreciation of human ecosystem dependence. 

Throughout their history, hatchery programs have 
been implemented under the assumption that rela-
tionships among reproduction and harvest could 

be manipulated through human intervention to be 
simpler and more predictable.  Production has 
largely been brought under control in some water-
sheds like the Columbia River, where 80% of the 
salmon is of hatchery origin.  Even though most of 
the salmon are of hatchery origin, less salmon are 
returning to the Columbia River Basin today than 
at any time in recorded history.  The hatcheries have 
failed to achieve their original objective of replac-
ing production (Lichatowich et al. 1999). 

The use of hatcheries to supplement depleted stocks 
has generated nearly endless disagreement.  Faced 
with the general collapse of salmon in the Pacific 
Northwest, four independent scientific advisory 
boards have or are currently examining restoration 
programs in various parts of the region (Indepen-
dent Science Group 1996; National Fish Hatchery 
Review Panel 1994; National Research Council 
1996; Scientific Review Team 1998).  The conclu-
sions and recommendations of these different groups 
were almost identical and the following points were 
identified as common denominators (Flagg and 
Nash 1999): 

• Hatcheries have generally failed to meet their 
objectives. 

• Hatcheries have imparted adverse effects on 
natural populations. 

• Managers have failed to evaluate hatchery 
programs. 

• Hatchery production was based on untested 
assumptions. 

• Hatchery production should be linked with 
habitat improvements. 

• Genetic considerations have to be included in 
hatchery programs. 

• More research and experimental approaches are 
required. 

• Stock transfers and introductions of non-na-
tive species should be discontinued. 
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• Artificial production should have a new role in 
fisheries management. 

• Hatcheries should be used as temporary refuges, 
rather than for long-term production. 

The Northwest Power Planning Council’s Independent 
Science Advisory Board concluded that it is skeptical of 
the efficacy of hatcheries in fisheries enhancement but 
does not discount their functionality in fish and wild-
life restoration (Independent Science Group 1996). 

The above evaluations and conclusions are focused 
on hatchery operations in the Pacific Northwest, 
and it remains to be seen to what degree they apply 
to Alaska’s ocean-ranching program.  Proponents 
of Alaska’s system are quick to claim that hatchery 
programs in Alaska have either met their objectives 
or have been closed down. They note that about a 
quarter of all hatcheries have been closed, that mixed 
hatchery and wild stock fisheries have been man-
aged based on the productivity of wild stocks, and 
that sufficient resources have been devoted to evalu-
ation of hatchery efficacy.  Alaska has, to some de-
gree, learned from mistakes made elsewhere and 
Alaska’s management reflects this. 

Recently, there has been a growing appreciation that 
long-term sustainability of salmon requires conser-
vation of natural populations and their habitats (Na-
tional Research Council 1996).  As a result of this 
paradigm shift, many hatcheries are now being asked 
to minimize impacts to natural populations (Waples 
1999). The recent examination of salmon 
management’s conceptual framework has led to the 
recommendation that it be replaced with an alterna-
tive (Independent Science Group 1996).  The new 
framework proposes that restoration activities must 
consider the entire ecosystem. It recognizes the com-
plexity of salmon life history and that the biodiversity 
of wild stocks must be conserved (Independent Sci-
ence Group 1996).  Biodiversity has become a famil-
iar term outside of scientific circles.  Ways of mea-
suring and mapping it are advancing and becoming 
more complex, yet a consensus about how to con-
serve biodiversity is still developing and the resources 

available to manage diminishing biodiversity are 
scarce.  One problem is that policy decisions are fre-
quently at the local scale, whereas biodiversity issues 
are more often regional or national in scope. 

Many have argued that critics of hatcheries often 
confound biologic factors intrinsic to hatcheries with 
effects of fisheries management. One should be care-
ful not to exaggerate the dichotomy between biol-
ogy and management. No fish hatchery exists in a 
vacuum, and they are usually designed to meet one 
or more management objectives.  Many management 
factors involve both fisheries management and fish 
culture.  For example, selective breeding, when it 
occurs, is carried out by fish culturists to achieve a 
fisheries management objective.  Two factors that are 
primarily a function of management are mixed-stock 
fisheries and stock transfers (Waples 1999). 

In an analysis of salmon and steelhead hatchery pro-
duction, Miller (1990) studied over 300 projects in 
North America.  Among his observations was that 
evidence for the successful rebuilding of runs was 
scarce.  Projects were more successful at just return-
ing fish. Adverse impacts to wild stocks had been 
shown or postulated from about every type of hatch-
ery introduction.  He concluded that there were no 
guarantees that hatchery production could replace 
or consistently augment natural production.  Miller 
found that most supplementation projects have been 
so poorly documented that it is impossible to de-
termine what has happened. Cuenco et al. (1993) 
also examined historical cases of successful and un-
successful supplementation and found quite a few 
successful supplementation projects.  Among the 
best known is the case of successful supplementa-
tion of the Lake Washington sockeye, which were 
originally from the Skagit River.  Repeated stock-
ing of Skagit sockeye started the current run of Lake 
Washington sockeye. 

MIXED-STOCK FISHERIES 

A major management concern involves different 
exploitation rates between hatchery and wild stocks 
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mixed in commercial and/or sport fisheries.  Over-
harvest of wild stocks in mixed-stock fisheries could 
have a profound impact on survival of wild stocks. 
When abundant hatchery stocks are targeted for 
high harvest, less abundant wild stocks cannot with-
stand the high exploitation rates, resulting in 
underescapement of wild fish.  The optimum har-
vest rate of wild stocks is much lower (generally 40% 
to 75%) than that of hatchery stocks (90% to 95%) 
(Wright 1981).  It also should be noted that de-
pressed stocks, such as the interior Fraser River coho, 
could not withstand exploitation rates in excess of 
10%. The protected hatchery environment gener-
ally allows a high rate of fertilized egg to fry or juve-
nile survival while, in contrast, the average overall 
survival rate of wild salmonids from fertilized egg 
to adult is lower.  Subsequently, fewer fish (or eggs) 
are needed to maintain a hatchery population.  In 
mixed-stock fisheries, it is difficult (if not impos-
sible) to harvest one stock at the optimum level 
without over- or underharvesting other stocks 
(Ricker 1973). Where overfishing of wild stocks 
has been permitted, adverse effects have been mea-
sured.  Some examples are disappearance of the sum-
mer chinook stock in the Columbia River, disap-
pearance of coho stocks in the Columbia and Snake 
Rivers, and decline of wild stocks caught in the 
highly productive channel-raised sockeye fishery of 
Babine Lake, British Columbia. 

Ideally, establishment of separate fisheries on wild 
and hatchery stocks (usually involving geographically 
separate terminal fisheries) is the preferred manage-
ment technique. This usually involves manipulations 
through reprogramming of hatchery production that 
would directly impact harvest in specific fisheries. 
This can involve changes in stocks reared at a hatch-
ery or changes in the hatchery environment that 
would affect migration behavior and availability of 
returning adults to a fishery.  The most common tech-
nique is establishment of a terminal fishery.  The goal 
is to allow as much exploitation in mixed-stock fish-
eries as practical and then to harvest all remaining 
hatchery adults in a terminal single-stock fishery 

(Evans and Smith 1986).  However, a terminal fish-
ery is not always possible because of geographic or 
socioeconomic barriers. When a mixed-stock fish-
ery is inevitable, the recommended first priority is to 
reduce exploitation rates to accommodate the less 
productive wild stocks (Argue et al. 1983; McDonald 
1981; Ricker 1973). Risks to wild stocks from over-
harvest can be reduced by siting facilities where har-
vests are not mixed or by using tags to identify hatch-
ery fish in mixed harvests.  In areas of mixed-stock 
fisheries, large-scale marking programs (thermal 
otolith marks) have been initiated to contain the risk 
(Smoker et al. 1999). 

Patterns of salmon migration complicate manage-
ment. Conservation of weak stocks by time and 
area closures may not be a good option for stocks 
that pass through numerous fisheries over an ex-
tended period en route to their spawning streams. 
Artificial production of salmon stocks through 
hatcheries has the potential to adversely affect wild 
runs via overexploitation.  This concern can be 
amplified by the geographic location of hatcheries 
and release sites.  Long-term declines have occurred 
in coho stocks with high exploitation rates from 
Georgia Strait, British Columbia (Shaul 1994). 

The generic management goal of maximizing har-
vest underscores hatchery management philosophy. 
The management concept of maximum sustainable 
yield has not only impacted escapements of wild 
fish in mixed-stock fisheries, but has also affected 
nutrient input from carcasses that enriched other-
wise nutrient-impoverished streams.  The depen-
dence on artificial production in the Pacific North-
west has exaggerated the deficit in nutrient transfer 
of many drainages from that historically experi-
enced. Consequently, reduction of carcass contri-
bution to nutrient loads in salmon-spawning 
streams is an indirect ecological impact of hatchery 
management (Scientific Review Team 1998).  Nu-
trients delivered from the ocean by salmon are im-
portant in the nutrient-poor streams of Alaska. 
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ALASKAÕS HATCHERY PROGRAM 

HISTORY 

Due to the depressed state of Alaska’s salmon fish-
ery in the late 1960s and early 1970s, many (in-
cluding fishermen, processors, and legislators) felt 
it was time to attempt to propagate fish by means 
of hatcheries. The public and the Alaska legislature 
seemed more enthusiastic about the program than 
professional fishery biologists.  State and federal fish-
ery management agencies often expressed concerns 
about adverse biologic consequences. The biolo-
gists stated a preference for rehabilitating wild stocks 
over the propagation of hatchery stocks.  Questions 
such as genetic intermingling, disease, and compe-
tition were raised, but it was decided to proceed 
with an eye toward protecting wild stocks.  Con-
cerns were known to legislators but seemed specu-
lative in the face of cries for relief from communi-
ties. It was hoped that potential problems could be 
mitigated by exercising reasonable precautions, such 
as regional management plans and careful siting of 
hatchery facilities to segregate hatchery and wild 
stocks (Alaska Senate 1992). 

By 1968 public concern over the depressed salmon 
fishery was high, and a general obligation bond au-
thorization for $3 million to build hatcheries was 
passed by the Alaska legislature and overwhelmingly 
approved by the public.  In 1971 the legislature cre-
ated the Fisheries Rehabilitation, Enhancement, and 
Development Division (FRED) of ADF&G to op-
erate public hatcheries and coordinate fish enhance-
ment activities. In 1973 the United Fisherman’s 
Association (UFA) was formed, organizing commer-
cial fishermen at the state level.  Fishermen’s groups 
like UFA were a driving force behind the state’s 
salmon hatchery programs (Alaska Senate 1992), 
and they soon lobbied for private nonprofit (PNP) 
hatchery programs.  In 1974 the Alaska legislature 
passed the Private Salmon Hatchery Act.  It was 

amended in 1976 and 1977 to add the Fisheries 
Enhancement Loan Program, which provided for 
low-interest loans to regional aquaculture associa-
tions and added a provision for the formation of 
regional associations that would own and operate 
the PNP hatcheries (Olsen 1994). 

It soon became evident that the costs of developing 
private salmon hatcheries were far greater than an-
ticipated. New methods of financing construction 
and operation were sought (Alaska Senate 1992). 
Accordingly, the 1974 law was amended the follow-
ing year to allow proceeds from the sale of salmon or 
salmon eggs to be applied to debt retirement as well 
as to operating costs. In 1975 another state low-
interest financial source was made available to hatch-
eries when the commercial fisheries loan program was 
expanded to include hatcheries. In 1977 legislation 
was passed to create a Fisheries Enhancement Re-
volving Loan Fund that relaxed conditions for ob-
taining loans. In 1988 legislation was passed to al-
low private aquaculture corporations to take over 
operations of state hatcheries. FRED was combined 
with the Division of Commercial Fisheries by execu-
tive order in 1993 and subsequently most FRED 
hatcheries were transferred to regional associations 
under long-term cooperative lease arrangements 
(Heard 1996).  ADF&G closed 3 hatcheries and 
transferred 13 to the PNP corporations. Except for 
the Deer Mountain hatchery, these were owned by 
the state but operated for ADF&G under contract 
with various PNPs.  Deer Mountain was owned by 
the City of Ketchikan and operated by ADF&G; 
today it is owned by the Ketchikan Indian Corpora-
tion. The four state hatcheries that produced fish 
for recreational fisheries were transferred to the 
ADF&G Division of Sport Fish in 1993.  In 2000 
the state’s Crystal Lake Hatchery was contracted to 
the Southern Southeast Regional Aquaculture Asso-
ciation, leaving only the two sport fishery hatcheries 
near Anchorage directly under ADF&G’s control. 
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Since 1980, five state hatcheries have been closed 
that were not taken over by PNPs:  East Creek, 
Russell Creek, Big Lake, Sikusuiliaq, and Clear.  East 
Creek was an experimental sockeye hatchery in 
Bristol Bay that encountered infectious hematopoi-
etic necrosis virus (IHNV) disease problems and 
was shut down in 1981. Russell Creek was a chum 
hatchery in the False Pass area that was closed in 
1992. It was poorly sited from a management per-
spective, causing allocation conflicts between sock-
eye and chum salmon and between different man-
agement-area chum salmon runs.  The Big Lake 
hatchery was a sockeye hatchery that had a history 
of low cost-recovery harvest and closed in 1993. 
Sikusuilaq was an experimental chum hatchery near 

Kotzebue above the Arctic Circle that was closed in 
1995. The Russell Creek, Big Lake, and Sikusuilaq 
hatcheries were all ultimately closed as cost-reduc-
tion measures by ADF&G (S. McGee, pers. 
comm.). The Clear hatchery was a Division of Sport 
Fish hatchery that was closed in 1997; its mission 
was absorbed by the Division’s hatcheries in An-
chorage. Table 3 summarizes significant events in 
Alaska’s fishery enhancement program. 

PLANNING 

The commissioner of ADF&G is authorized to des-
ignate regions of Alaska for the purpose of salmon 
enhancement and to develop and maintain Regional 

Table 3. Time line of fishery enhancement events in Alaska (McNair 2001). 

Year Event 
Number of 

State 
Hatcheries 

Number of 
PNP 

Hatcheries 

Number of 
Federal 

Hatcheries 

1934 Federal research station Little Port Walter constructed 1 

1950 Federal hatchery at Auke Creek constructed 2 

1953 1 territorial hatchery constructed (Kitoi Bay) 1 

1954 1 territorial hatchery constructed (Deer Mountain) 2 

1958 1 territorial hatchery constructed (Ft. Richardson) 3 

1965 1 state hatchery constructed (Fire Lake) 4 

1969 1 state hatchery constructed (Crystal Lake) 5 

1971 Fisheries Rehabilitation, Enhancement, and Development (FRED) Division created by legislature 

1973 2 state hatcheries constructed (Crooked Creek and Gulkana) 
State enhancement projects at Starrigavan and Halibut Cove started 

7 

1974 2 state hatcheries constructed (Beaver Falls and East Creek) 
Legislature authorizes permits for PNP hatchery operators to salmon ranch 

9 

1975 4 PNP permits issued (Sheldon Jackson (#3), Port San Juan (#2), Perry Island (#1), and Sandy Bay (#4) 
2 state hatcheries constructed (Big Lake and Tutka) 11 

4 

1976 AS 16.10.375 passed, designating regions for Regional Planning Teams and enhancing salmon 
1 state hatchery constructed (Elmendorf) 
2 PNP permits issued (Burnett Inlet (#5) and Kowee Creek (#6) 

12 
6 

1977 1 PNP permit issued (Gunnuk Creek (#7) 
2 state hatcheries constructed (Klawock and Russell Creek) 
State enhancement project at Karluk Lake started 

14 
7 

1978 1 PNP permit issued (Whitman Lake (#8) 
2 state hatcheries constructed (Cannery Creek and Hidden Falls) 16 

8 

1979 3 PNP permits issued (Sheep Creek (#11), Meyers Chuck (#10), Salmon Creek (#9) 
1 state hatchery constructed (Snettisham) 
1 state hatchery closed ( Fire Lake) 

17 
16 

11 

1980 1 PNP permit issued (Burro Creek (#12) 
2 state hatcheries constructed (Clear and Main Bay) 
1 hatchery at Tamgas Creek constructed (Metlakatla Indian Community/BIA) 

18 
12 

3 
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Planning Teams (RPTs).  RPTs currently have three 
primary duties:  (1) develop and update regional com-
prehensive salmon plans, (2) review hatchery permit 
applications, and (3) review hatchery operations. 
RPTs comprise three members of the local aquacul-

ture association and three members of ADF&G. Cri-
teria that are used to determine public benefit from 
the hatchery program include:  (1) whether or not 
the hatchery makes a significant contribution to the 
common property fishery, (2) whether or not the 

Year Event 
Number of 

State 
Hatcheries 

Number of 
PNP 

Hatcheries 

Number of 
Federal 

Hatcheries 

1981 1 state hatchery closed (East Creek) 
2 state hatcheries constructed (Sikusuilaq and Trail Lakes) 
4 PNP permits issued (Medvejie (#16), Port Armstrong (#13), Solomon Gulch (#15), Salmon Creek (#14) 
1 PNP permit revoked (Salmon Creek (#9) 

17 
19 

16 
15 

1982 2 PNP permits issued (Eklutna (#17) and Favorite Bay (#18) 17 

1983 3 PNP permits issued (Neets Bay (#19), Crittenden Creek (#22), and Esther (#20) 
1 state hatchery completed (Broodstock Development Center) 20 

20 

1984 1 PNP permit issued (Santa Ana (#21) 21 

1985 1 PNP permit issued (Port Camdem (#23) 22 

1986 1 PNP permit issued (Beaver Falls (#24) 23 

1987 State enhancement projects at Starrigavan and Halibut Cove started 

1988 Aquatic Farm Act signed; statute passes allowing contracting of hatchery operations 
4 state hatcheries contracted to private sector (Kitoi Bay,Trail Lakes, Cannery Creek, Hidden Falls) 
4 PNP permits issued (Hidden Falls (#28), Cannery Creek (#26),Trail Lakes (#27), Kitoi Bay (#29) 
1 state hatchery constructed (Pillar Creek) 
2 PNP permits revoked (Sandy Bay (#4) and Salmon Creek (#14) 

16 

17 
28 

26 

1990 CSHB432 becomes law prohibiting finfish farming in Alaska 
1 PNP permit issued (Bell Island (#30) 27 

1991 5 state hatcheries contracted to private sector (Main Bay (#31),Tutka, Gulkana (#30), 
Pillar Creek (#38), and Beaver Falls (#24) – Beaver Falls and Tutka tallied elsewhere 
Portions of 6 state hatcheries paid for by private or federal funds 

12 
30 

1992 1 state hatchery closed (Russell Creek) 
2 PNP permits issued (Haines projects (#34) and Port Graham (#33) 
1 PNP permit revoked (Meyers Chuck (#10) 
FRED Division merged with the Commerical Fisheries Division to form the Commercial Fisheries 

Management and Development (CFMD) Division 

11 
32 
31 

1993 3 state hatcheries transferred from CFMD Division (Broodstock Development Center, Elmendorf, & Ft. Richardson) 
2 state hatcheries contracted to private sector (Crooked Creek and Klawok) 
1 state hatchery closed (Big Lake) 

9 
8 

1994 4 PNP permits issued (Tutka (#32), Crooked Creek (#35), Klawok (#36), Deer Mountain (#37) 
1 state hatchery contracted (Deer Mountain) 
Ft. Richardson Hatchery merged with Broodstock Development Center 

7 
6 

35 

1995 1 PNP hatchery under new management (Klawok (#38) 
1 state hatchery transferred from CFMD to Division of Sport Fish (Crystal Lake) 
1 state hatchery closed (Sikusuilaq) 5 

1996 1 state hatchery contracted (Snettisham (#39) 
1 state hatchery transferred from CFMD Division to Division of Sport Fish (Clear) 
3 PNP permits revoked (Crittenden Creek (#22), Santa Ana (#21), and Favorite Bay (#18) 

4 36 

33 

1997 1 state hatchery closed (Clear) 
2 state contracted PNP hatcheries closed (Beaver Falls (#24), and Crooked Creek (#35) 
1 PNP hatchery closed & reopened under new management (Burnett Inlet (#5), now #40) 

3 
31 
31 

1998 1 PNP hatchery closed (Eklutna (#17) 30 

2000 1 state hatchery contracted to private sector (Crystal Lake Hatchery) 2 31 3 

Note: Perry Island, Kowee Creek, Port Camden and Bell Island are not active PNP sites (total = 27 active operational PNPs) 
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hatchery production protects wild stocks, (3) whether 
or not the hatchery operation is compatible with the 
regional comprehensive salmon plan, and (4) whether 
or not the site for the hatchery is appropriate (Alaska 
Board of Fisheries 1999). 

Regional comprehensive salmon plans have been 
completed by RPTs for the following regions: 
Southern Southeast, Northern Southeast, Yakutat, 
Prince William Sound/Copper River, Cook Inlet, 
Kodiak, Chignik, Alaska Peninsula/Aleutian Islands, 
Bristol Bay, Yukon River, and Norton Sound/Bering 
Strait.  Regional comprehensive planning progresses 
in stages. Phase I sets the long-term goals, objec-
tives, and strategies for the region.  Phase II identi-
fies potential projects and establishes criteria for 
evaluating the enhancement and rehabilitation po-
tentials for salmon in the region (McGee 1995). 
Many regions, including Northern and Southern 
Southeast, Prince William Sound/Copper River, 
Yakutat, Cook Inlet, Kodiak, and Bristol Bay com-
pleted their plans in the 1980s. Others, like 
Chignik, Alaska Peninsula/Aleutian Islands, and 
Norton Sound/Bering Strait, completed their plans 
in the 1990s. Most of these plans were written for 
a 20-year period and some, like Northern and 
Southern Southeast were updated in the 1990s.  One 
region, Prince William Sound/Copper River, devel-
oped a third planning phase in 1994 that incorpo-
rated the allocation and fisheries management plans 
of the Board of Fisheries with hatchery production 
plans. Each region approached the development of 
its regional comprehensive plan differently and the 
resulting documents reflect this (Krasnowski 1997). 

PNP statutes provide for regional aquaculture asso-
ciations comprised of representative fishery resource 
user groups within regions.  In order to obtain a hatch-
ery permit, these groups must be PNP corporations. 
Aquaculture associations can (1) build and operate 
hatcheries, (2) assist ADF&G in developing regional 
salmon plans, (3) authorize tax assessments on com-
mercially caught salmon to support ranching (a 1%, 
2%, or 3% assessment is chosen by vote of the mem-
bers), and (4) provide for the sale of a portion of 

returning hatchery fish to help cover operational costs 
and repay state loans (Heard 1996).  Before an aquac-
ulture association or other PNP corporation can build 
and operate a hatchery, it must obtain the necessary 
hatchery permits from ADF&G. 

PERMITTING 

The permit application procedure for a PNP hatch-
ery is described in Title 5 of the Alaska Administra-
tive Code (AAC 40.100–40.990).  Application pro-
cedures include pre-application assistance, manage-
ment feasibility analysis, application form and fees, 
determination of acceptance by ADF&G for formal 
review, RPT review, completeness determination by 
the commissioner, and a provision for reconsidera-
tion. The ADF&G Divisions of Commercial Fish, 
Sport Fish, and Habitat and Restoration; the princi-
pal pathologist; and the principal geneticist review 
the hatchery permit.  A public hearing and full re-
view by other state and federal agencies is required 
through the coastal zone consistency process.  A ba-
sic management plan (BMP) is developed as part of 
the permit. The BMP includes a description of the 
facility, special harvest areas, broodstock description 
and development, and hatchery stock harvest man-
agement. The permit application process is shown 
in Figure 2.  In 1975 the first PNP permits were 
issued for four locations: Perry Island, Port San Juan, 
Sheldon Jackson, and Sandy Bay.  Forty PNP per-
mits have been issued since inception of the program. 
The PNP permit process usually takes one to two 
years to complete (McGee 1995).  A hatchery per-
mit is nontransferable. 

When a permitted hatchery becomes operational, an 
annual management plan (AMP) is developed for 
each year of operation.  Specific plans for egg takes, 
cost recovery, harvests, fry and smolt releases, and 
marking and recovery are included and approved in 
this plan. AMPs are developed by ADF&G in con-
junction with the operator and are reviewed by the 
fisheries management divisions and RPT before ap-
proval by the commissioner (McGee 1995).  Any 
PNP permit holder is to submit an annual report to 
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ADF&G, which is to include but not 
be limited to information pertaining 
to species; broodstock source; and 

PNP Application Process 

PNP Application 
number, age, weight, and length of 

Pathology, genetics,adult returns attributable to hatch-
Fish Mgt., Fish culture, Departmental Review Regional

ery releases (ADF&G 1996).  Even Habitat protection Comprehensive
RPT Planthough statutes permit inspection of Public Public Hearing

a hatchery by ADF&G personnel at 

Commissioner Coastal Zoneany time the hatchery is operating, 
Reviewthe annual reports along with the 

AMPs constitute the primary PNP- PNP permit issued 
monitoring vehicles.  The PNP regu- Fish Transport Permits 

$$ [Dept. of Commerce]
lation process is shown in Figure 3. Annual Management Plans Operational 

Hatchery 

Alaska statutes (AS 16.10.400–430) 
place responsibility for the PNP pro- Figure 2.  PNP application process chart (McGee 1995).
gram with the commissioner of 
ADF&G. It is the exclusive author-
ity of the commissioner to issue per-
mits for the construction and opera-
tion of salmon hatcheries.  The com-
missioner may place conditions on a 
permit. All PNP permits include a 
fish transport permit (FTP).  Title 5 
ACC 41.005 states that no person 
may transport, possess, export from 
the state, or release into the waters of 
the state any live fish unless that per-
son holds an FTP issued by the com-
missioner (McGee 1995).  The prin-
cipal pathologist and geneticist, as 
well as the region’s regional supervi-
sors for the ADF&G divisions review 

Regulation of PNP Hatcheries 

PNP Operational Permit 

Annual Management Plans 

Review by RPT, 
Public hearing, 
ADF&G; Approval 
by Commissioner 

Operating permit may 
be altered by ADF&G 
commissioner if in best 
interest of public or if 
wild or hatchery stocks 
are jeopardized. 
AS 16.10.430 

BOF may amend permit 
terms for source and 
# of eggs, and harvest. 

Fish transport permit 
may be altered by 
ADF&G commissioner 
if wild or hatchery stocks 
are jeopardized. 
5 AAC 41.040 

Review by 
ADF&G and RPT 

Broodstock and prerelease 
inspection by Pathology 

Fish Transport Permit 

Release 

Review by ADF&G 
(Genetics, Pathology,
 Management divisions 

 Figure 3.  Regulation of PNP hatcheries (McGee 1995).
all FTPs.  Additional PNP permit 
conditions may include the follow-
ing: no placement of salmon eggs or 
resulting fry into waters of the state except as desig-
nated in the permit, restrictions on the sale of eggs or 
fry, no release of salmon before ADF&G approval, 
destruction of diseased fish, and ADF&G control of 
where salmon are harvested by hatchery operators. 

The commissioner of ADF&G has the power to 
revoke a hatchery permit if he or she determines 
that after five years from the date of issue, the per-

mit holder has not undertaken substantial work to 
operate a facility in compliance with the terms and 
conditions specified in the permit. Seven hatchery 
permits have been revoked to date: Salmon Creek 
#9 and #14, Crittendon Creek, Santa Anna, and 
Favorite Bay due to lack of progress toward operat-
ing a facility; Sandy Bay as the result of a natural 
disaster (landslide); and Meyers Chuck because of 
a violation of the terms of the permit when an un-
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authorized habitat alteration in an anadromous 
stream took place (S. McGee, pers. comm.). 

The commissioner can also consider a permit alter-
ation, suspension, or revocation based on an inter-
nal review that deems the hatchery operation per-
formance is inadequate. RPTs use the following 
criteria to review, evaluate, and make recommen-
dations to the commissioner: (1) hatchery survival 
standards, (2) the transport of broodstock from wild 
sources, (3) hatchery contribution to common prop-
erty fishery, (4) hatchery impact on wild stocks, (5) 
fulfillment of production objectives, and (6) miti-
gating circumstances (ADF&G 1996). More re-
cently, several of the amendments have resulted in 
a downward adjustment of allocated egg takes due 
mostly to lack of facility capability or use. Since 
1999 the hatcheries in Prince William Sound have 
had their permits adjusted downward about 150 
million pink salmon eggs. Also in 1999, the hatch-
ery at Solomon Gulch lost its allocation for fall 
chums due to nonutilization and a concern for po-
tential overfishing of local wild coho salmon stocks 
(S. McGee, pers. comm.).  Permitted hatchery ca-
pacity for chum salmon in Southeast Alaska was 
reduced by 119 million eggs between 1997 and 
1998 and by another 90 million in 2000. 

POLICIES 

As described below, various policies were imple-
mented in Alaska to guide hatchery development 
and to protect wild stocks. 

In 1975 ADF&G formulated a provisional Fin-
fish Genetics Policy, which was revised in 1978 
following legislative approval of the PNP program. 
It was revised again in 1985 by a review team com-
prising scientists from ADF&G, PNP organiza-
tions, the University of Alaska, and the National 
Marine Fisheries Service.  The policy represents a 
consensus of opinion and is intended to be re-
viewed periodically to ensure the guidelines main-
tain consistency with current knowledge (McGee 
1995). The revisions clarify the rationale for the 

guidelines and reduce ambiguity in the policy.  The 
current policy contains recommendations designed 
to protect the genetic integrity of wild stocks.  It 
restricts stock transport, calls for identifying sig-
nificant or unique stocks and establishing wild 
stock sanctuaries, and helps maintain adequate 
genetic variability in hatchery-produced stocks to 
enable them to adapt to changing environmental 
conditions (Genetic Policy Review Team 1985). 
The policy includes considerations for selective 
breeding practices to ensure diversity within hatch-
eries and from donor stocks. 

Alaska’s Fish Resource Permits Policy was approved 
in 1994 to replace an outmoded 1983 policy.  This 
policy covers the various types of permits required 
for the collection and/or transportation of live fish 
in any life stage used for scientific, educational, 
propagative, or exhibition purposes (McGee 1995). 

Alaska’s Fish and Shellfish Health and Disease Con-
trol Policy was completed in 1988.  Its purpose is to 
prevent the dissemination of infectious diseases to 
fish and shellfish without creating impractical con-
straints for aquaculture (McGee 1995).  Regulations 
require that the state pathologist approve any trans-
fer of live salmon and that all salmon eggs brought 
into any hatchery be disinfected.  The policy also 
includes a separate fish culture document (Sockeye 
Salmon Culture Manual) that outlines breeding and 
hatchery protocols for sockeye salmon (Smoker et al. 
1999). These special considerations for sockeye 
salmon were deemed necessary because of the persis-
tent threat of IHNV disease in culture facilities. 
ADF&G may inspect hatchery facilities at any time 
they are operating. Each facility is inspected at least 
every other year by state pathology staff, and each 
broodstock is examined for disease prior to use in a 
hatchery (McGee 1995). 

In 1992 Alaska’s Salmon Escapement Goal Policy 
was approved to establish the basis and mecha-
nisms for setting escapement goals for the state’s 
wild salmon stocks. Then, in 2001 the Board of 
Fisheries adopted a revised policy as regulation. 
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It is intended to support the statute to provide 
for a wild-stock priority while managing fishery 
resources on a sustainable yield basis.  In 1992 
the Board of Fisheries also adopted the Policy for 
the Management of Mixed Stock Salmon Fisher-
ies (5 ACC 39.220).  This regulation makes con-
servation of wild stocks and sustained yield the 
highest priority when allocating salmon resources 
(McGee 1995). 

In 2000 the Board of Fisheries adopted the Sus-
tainable Salmon Fisheries Policy to further effect 
sustainable fisheries management.  The policy is 
based on five central principles: (1) protect wild 
salmon and habitat, (2) maintain escapements, (3) 
apply effective management system, (4) encour-
age public support and involvement, and (5) man-
age conservatively when there is uncertainty 
(ADF&G and Alaska Board of Fisheries 2000). 
This policy recognizes the need to protect wild 
salmon stocks, as well as to conserve and maintain 
normal ecosystem functions. 

SITE SELECTION 

According to various ADF&G salmon plans, hatch-
ery sites and remote release sites were to be selected to 
minimize the chance of returning hatchery stocks mix-
ing with wild stocks. During the early 1970s, some 
biologists testified in legislative resource hearings con-
cerning PNP hatcheries that intermingling of returns 
of wild and hatchery stocks could be minimized if 
barren systems were used as hatchery sites.  By this 
time, however, several hatcheries (Ft. Richardson, Fire 
Lake, Deer Mountain, Kitoi) had already been placed 
on producing streams.  In addition, the then director 
of the FRED Division felt siting was not a problem 
and that it was better to have the problem of too many 
fish returning (regardless of where they came from) 
than not enough (Alaska Senate 1992). 

In general, the siting of the PNP hatcheries was 
determined in the permit review process by 
ADF&G and PNP staff. In 1974 an ADF&G 
policy on permitting PNP hatcheries in Alaska ad-

dressed permitting on streams depleted of salmon 
or for insignificant producers.  Most early deci-
sions were based on the reviewers’ knowledge of 
the area and relevant fisheries.  Hatchery siting 
decisions were often determined by who owned 
the land and the reliability of the water source.  In 
the case of chinook salmon, however, guidelines 
were written in 1983 to minimize the chance of 
hatchery and wild stock mixing.  No hatcheries in 
Southeast Alaska were to be built on streams with 
natural runs of chinook salmon (Denton et al. 
2000). Current permit regulations state that a 
hatchery is to be located in an area where a rea-
sonable segregation from natural stocks occurs. 
However, when feasible, it is also to be placed in 
an area where returning hatchery fish will pass 
through traditional salmon fisheries (ADF&G 
1996). Given the nearly statewide distribution of 
salmon in Alaska, it is nearly impossible to avoid 
siting a facility close to a salmon stream. 

STOCK SELECTION 

In general, the broodstock for hatcheries is to come 
from stocks as close to the facility as practical.  The 
1985 Finfish Genetics Policy prohibits transport if 
there would be significant interaction with “signifi-
cant or unique wild stocks.” Just what “significant” 
or “unique” stocks are is rather vague and is left up 
to ADF&G interpretation.  The policy prohibits 
transport of salmon between regions of Alaska and 
from outside the state; it permits transport within 
regions only with consideration of the risks.  The 
policy has been enforced with rigor in preventing 
transfers of salmon to Alaska from outside of the 
state. Coho and chinook are the only species of 
salmon that have been transplanted in Alaska from 
outside the state. Several coho and chinook stocks 
were brought into the state from Washington in the 
1960s and 1970s. Most of these fish came from 
either the Green River or Carson hatcheries and were 
placed in Alaska hatcheries at Crystal Lake, Fire 
Lake, Starrigavan, and Fort Richardson.  The last 
egg transfers to come into Alaska from outside the 
state were chinook from Carson, Washington, in 
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1971 to Little Port Walter; coho from Green River, 
Washington, in 1972 to Crystal Lake; and coho 
from the Columbia River in 1979 to Tamgas Creek. 
There were also a few uses of broodstock from in-
side the state but outside of the region.  For ex-
ample, coho eggs were taken in the 1970s from Bear 
Lake (Seward) and Ship Creek (Anchorage) and 
used at Crystal Lake (Southeast).  (See Appendix A 
for broodstock source for hatcheries). 

In Southeast Alaska, eight ancestral chinook salmon 
broodstocks (Andrew Creek, Big Boulder Creek, 
Chickamin River, Farragut River, Harding River, 
King Salmon River, Tahini River, and Unuk River) 
have been used in hatchery production.  Presently 
five of these broodstocks are being used, with two 
(Andrew Creek and Chickamin River) accounting 
for the majority of releases since 1988.  The 
Broodstock Development Project at Little Port 
Walter maintains Chickamin and Unuk stocks in 
isolation from each other (and all are wire tagged) 
(W. Smoker, pers. comm.).  Andrew Creek stock 
has been used at five hatcheries (Crystal Lake, 
Gastineau, Hidden Falls, Medvejie, and Sheldon 
Jackson).  Most hatcheries in Southeast are 50 to 
240 kilometers from any endemic chinook salmon 
stock (Denton et al. 2000). 

Numerous coho broodstocks have been used in 
Alaska hatcheries; over 30 have been used in South-
east. Sashin Creek, a stock from the southern end of 
Baranof Island, is one of the more common and far-
thest traveled stocks. It is found at four hatcheries: 
three on Baranof Island (Hidden Falls, Medvejie, Port 
Armstrong) and one near Juneau (Auke Creek). 
However, there is no hatchery production of coho at 
Auke Creek.  Sashin Creek coho were transferred to 
Auke Creek as part of a “norms of reaction” experi-
ment in the early 1980s, but all were marked and 
none were allowed entry to Auke Creek (W. Smoker, 
pers. comm.). Also, Sashin Creek coho are not re-
leased at Medvejie.  They are transported from the 
hatchery back to several hanging lakes (inaccessible 
to naturally-spawning salmon) on the east side of 
Baranof Island between Port Armstrong and Hid-

den Falls.  Ketchikan Creek fish (originally from 
Reflection Lake) are used as broodstock for three 
hatcheries: Deer Mountain, Tamgas Creek, and 
Burnett Inlet.  Most of the other hatcheries use stocks 
in close proximity to the hatcheries. 

There are over 20 stocks being used for chum salmon 
broodstock, most in Southeast Alaska. All chum 
salmon broodstock sources have come from within 
the same region as the hatchery.  Hidden Falls hatch-
ery is the most used broodstock by other hatcheries 
and originated with three stocks:  Kadashan, Clear, 
and Seal Bay.  In turn, this broodstock has been used 
at the Medvejie Creek, Gastineau, Gunnuk Creek, and 
Indian River hatcheries.  The three Gastineau hatch-
eries have the most complex mixture of broodstock, 
with at least six stocks being incorporated. The 
Whitman Lake and Neets Bay hatcheries both used 
the same three stocks (Carroll, Cholmondelay, and 
Disappearance) to start their broodstock. 
Cholmondelay and Disappearance Creeks are fall-run 
stocks and Carroll River is a summer-run stock. 

Pink salmon are raised at fewer hatcheries in Alaska 
than are coho or chum.  In Southeast, pinks are be-
ing raised at four hatcheries with about 10 stocks 
being used as broodstock. Most of these have come 
from sources close to the hatcheries and, with the 
exception of the Gastineau hatcheries, little 
broodstock interchange has taken place among hatch-
eries. In Prince William Sound, pinks make up the 
largest number of salmon being cultured.  They are 
raised at four hatcheries with broodstock coming from 
Cannery Creek and Solomon Gulch, both of which 
are in close proximity to the hatcheries.  The Koernig 
hatchery used three principal sources for broodstock 
(Duck/Galena Bay, Larson, and Ewan).  This 
broodstock was also used for the Norenberg hatch-
ery.  Of these only Duck/Galena Bay made any sig-
nificant contribution in even years.  Larson (the site 
of Koernig hatchery) is an intertidal waterfall with a 
few fish spawning below it.  Only Ewan contributed 
significantly in odd years. The broodstocks at Koernig 
have been moved to the Noerenberg hatchery on the 
western side of Prince William Sound. 

36 



PC090
300 of 340

Sockeye salmon are the least cultured salmon in 
Alaska due to a difficulty in culturing them because 
of their high potential for disease. There are cur-
rently five hatcheries plus two incubation box fa-
cilities raising sockeye salmon.  Most of the hatch-
ery sockeye broodstock come from remote sites (dis-
tant from the hatchery location), and the progeny 
are released back at these sites. 

STRAYING 

Straying rates for pink salmon from hatcheries in 
Prince William Sound specifically, and among wild 
pink salmon populations generally, may be signifi-
cantly higher than for other salmon species (Sharp 
et al. 1993). Joyce and Evans (1999) used recover-
ies of thermally marked otoliths to determine if pink 
salmon strays from hatcheries could be detected 
adjacent to three Prince William Sound hatcheries 
(Noerenburg, Koernig, and Cannery Creek) in 14 
selected streams in Prince William Sound.  They 
purposefully studied streams where straying from 
the hatcheries would be most likely detected and 
did not systematically sample streams across Prince 
William Sound.  The proportion of hatchery salmon 
in stream escapements ranged from 26% to 97%. 

An obvious explanation for the large contribution 
of hatchery salmon to wild escapements in Prince 
William Sound lies in the numerical dominance of 
hatchery over wild salmon runs.  In 1997 the com-
mercial fishery in Prince William Sound harvested 
about 25 million hatchery pinks and 1.2 million 
wild pink salmon (Joyce and Evans 1999).  The 
proportion of hatchery salmon in stream escape-
ments may become large even when straying rates 
are small.  The study also showed that straying was 
highly correlated with distance between the hatch-
ery and donor stream origin.  The Noerenburg and 
Koernig hatcheries had straying rates five times those 
for the Cannery Creek hatchery.  The broodstock 
from the Noerenburg hatchery was obtained from 
pink salmon spawning streams located distant from 
the facility, while the Cannery Creek hatchery stock 
was obtained from Cannery Creek.  Broodstocks 

from the Koernig and Noerenburg hatcheries origi-
nated from streams considered unstable, and they 
may have more tendencies to stray (Joyce and Evans 
1999). This is probably due to the fact that these 
broodstocks were from intertidal spawning stocks 
that probably have intrinsically much lower hom-
ing fidelity than do upstream stocks (W. Smoker, 
pers. comm.). High rates of straying in Prince Wil-
liam Sound relative to other locations may reflect 
recent geologic instability in the Sound.  The 1964 
earthquake caused widespread habitat destruction 
in the intertidal zone of streams.  A large propor-
tion of Prince William Sound pink salmon are in-
tertidal spawners, and a high level of straying was 
likely among returning salmon that found natal 
streams no longer accessible (Halpuka et al. 2000). 

In another study using thermal mark recoveries in 
Southeast Alaska, returning pink salmon of Prince 
William Sound hatchery origin were found over 450 
direct distance miles away from the hatchery (Agler 
et al. 2000). Thermally marked otoliths from chum 
salmon originating in Gastineau hatchery near Ju-
neau have been recovered in watersheds near the 
hatchery (Smoker et al. 1999). 

FISH CULTURE 

In order to help maintain genetic variance in hatch-
ery stocks, several guidelines for fish culture were 
outlined in the Finfish Genetics Policy.  These in-
clude the following:  a single donor stock cannot be 
used to establish or contribute to more than three 
hatchery stocks; a minimum effective population (Ne) 
of 400 should be used for broodstock development 
and maintained in hatchery stocks (however, small 
population sizes may be unavoidable with chinook 
and steelhead); and to ensure all segments of the run 
have the opportunity to spawn, sliding-scale  egg takes 
for donor stock transplants will not allocate more 
than 90% of any segment of a run for broodstock. 
There is also a caution in the policy to keep the male-
to-female sex ratio as close to 1:1 as possible (Ge-
netic Policy Review Team 1985). 
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The AMP for each hatchery outlines their respec-
tive fish culture procedures and is reviewed by 
ADF&G genetics staff for adherence.  The FTP is 
used to authorize the broodstock and stocking lo-
cation requested by each PNP in their respective 
AMPs.  Prior to 1998 there was a potential for ge-
netics review of the FTP without knowing what was 
in the AMP. ADF&G altered its review procedures 
and now staff geneticists routinely review both the 
FTPs and AMPs prior to their being approved by 
the commissioner (D. Moore, pers. comm.). 

GENETIC DIVERSITY 

Identification of the origins of salmon harvested 
from a mixed-stock fishery is a management con-
cern as well as a conservation concern for biological 
diversity.  The ADF&G Gene Conservation Labo-
ratory has successfully used genetic data to identify 
regional stock components for selected populations 
of chinook, chum, pink, and sockeye salmon. 

Data have been collected throughout the North 
American range for chinook salmon. Allele fre-
quency differences are sufficient to identify differ-
ences among chinook stocks from eight large re-
gions: Western Alaska, Southeast Alaska, British 
Columbia (non-Frazier), Fraser River, Washington 
Coastal, Puget Sound, Columbia River, and Cali-
fornia-Oregon.  At least two distinct lineages of 
chinook are present in Alaska:  one composed of 
populations from Southeast and one of populations 
from west and north of the Copper River.  Popula-
tions within Southeast Alaska are more divergent 
than those in the Western region.  Three distinct 
groups are apparent within Southeast Alaska: 
Chilkat River, King Salmon River, and remaining 
Southeast populations (Crane et al. 1996). 

A comparison of allele frequency data collected 
in western Alaska with data available for Pacific 
Rim chum populations suggests that populations 
of the Alaska Peninsula-Gulf of Alaska lineage 
were derived from Cascadia (the Pacific Ref-
ugium) and belong to a larger southern lineage, 

which includes populations from Southeast 
Alaska, British Columbia, and the Pacific North-
west.  In contrast, populations from Northwest 
Alaska appear to be derived from a northern lin-
eage with affinities to Asian populations. Popu-
lations of the northwest lineage occur in the 
largely unglaciated areas of Alaska north of the 
Alaska Peninsula, and the more southern lineage 
occurs in the glaciated and unglaciated areas of 
the Alaska Peninsula, Kodiak Island, and 
Southcentral Alaska (Seeb and Crane 1999). 

ADF&G has conducted a pilot study of pink salmon 
from Northwest Alaska to Northwest Washington 
using DNA markers. Populations were found to 
be organized by latitude; populations that are geo-
graphically farthest apart are also genetically most 
divergent.  In Prince William Sound, ADF&G 
found genetic differences between even- and odd-
year fish and within-year differences between early 
and late spawning aggregates.  Genetic differentia-
tion has been found among streams and within 
streams, as well as between tidal and upstream 
spawning fish. These differences indicate that pink 
salmon in Prince William Sound are not one ran-
domly interbreeding population, but rather a col-
lection of populations with restricted gene flow 
(ADF&G 2001). 

ADF&G has developed a sockeye salmon database 
of genetic information for the Upper Cook Inlet 
and Chignik River drainages and is currently work-
ing to expand the database to include Kodiak Is-
land and the Bristol Bay drainages. 

DISEASE PROTOCOLS 

Risks of infectious disease dissemination have been 
reduced by rigorous enforcement of Alaska’s Fish 
and Shellfish Health and Disease Control Policy 
(Holmes and Burkett 1996), which restricts trans-
fer of salmon and requires inspection of facilities 
and examination of salmon. There have been sev-
eral instances where IHNV disease has been de-
tected in hatchery sockeye, and the fish have been 
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destroyed.  Because of this threat, Alaska has a sock-
eye-breeding protocol for hatcheries. 

FISHERIES MANAGEMENT 

Management of Alaska’s salmon fishery began when 
Congress passed the Alaska Salmon Fisheries Act in 
1889 to protect and regulate Alaska’s fisheries; it 
was amended several times between 1900 and 1906. 
The Act prohibited obstruction of spawning streams 
and any fishery above tidewater in streams less than 
500 feet wide (Pennoyer 1979).  Prohibiting fish-
ing out of stream mouths adversely affected fishery 
efficiency in order to reduce the prospect of over-
harvesting, but it necessarily established mixed-stock 
fisheries that are prone to overharvesting the weak 
stocks. With Alaska statehood in 1959, the legisla-
ture invested authority for management of Alaska’s 
fisheries to ADF&G and the Alaska Board of Fish 
and Game (later separated into the Board of Fish-
eries and Board of Game).  ADF&G was given au-
thority to promulgate emergency orders to sum-
marily open or close seasons or areas or to change 
weekly closed periods (Pennoyer 1979).  The gov-
ernor appoints members to the Board of Fisheries 
(also known as the Board of Fish).  The Board of 
Fisheries has no administrative, budgeting, or fiscal 
powers but is charged with allocating salmon within 
and among different user groups and promulgating 
management regulations that are enforced by 
ADF&G. The Board of Fisheries holds hearings 
regarding regulations and policies affecting Alaska’s 
fisheries throughout the state and maintains a sys-
tem of advisory committees to obtain local input in 
making regulations. 

Management of resources in waters within three nau-
tical miles from shore is the responsibility of the State 
of Alaska (Pennoyer 1979).  ADF&G manages the 
salmon fishery in discrete management areas.  These 
include six fish and game resource management re-
gions (Southwest, Southcentral, Southeast, Arctic, 
Interior West, and Interior Central) and four com-
mercial fisheries management regions (Southeast, 
Central, Arctic-Yukon-Kuskokwim, and Westward). 

Because of the discrete nature of these areas, there is 
no comprehensive salmon management plan for the 
entire state and each management area has its own 
goals and objectives.  In addition, ADF&G may pro-
mulgate certain statewide management policies that 
are signed by the commissioner of ADF&G, such as 
its Finfish Genetics Policy. 

The mixed-stock and mixed-species nature of the 
Alaska fishery, as well as its system of allocation to 
specific user groups, creates complicated manage-
ment issues. Even though the commercial fishery 
is by far the largest, the recreational, subsistence, 
and personal use fisheries all target on salmon. 
Meeting the needs of these diverse user groups while 
maintaining salmon population levels can be prob-
lematic. Although goals and objectives may differ 
from management area to management area, the 
ultimate salmon management goal statewide is to 
harvest surplus salmon from each stock while pro-
viding adequate escapement levels. 

Article VIII of the Alaska Constitution mandates 
that renewable state resources be managed in a sus-
tainable manner.  This is the guiding principle be-
hind the state’s current fisheries management, whose 
goal is to produce maximum sustained yield. Ac-
cording to Alaska Statute (Title 16), it is the policy 
of ADF&G to manage for wild salmon stocks by 
ensuring adequate escapement. The commissioner 
approved the Salmon Escapement Goal Policy in 
1992 to establish the basis and mechanisms for set-
ting escapement goals for wild salmon stocks. The 
Alaska Board of Fisheries adopted a revised Salmon 
Escapement Goal Policy in 2001.  This policy af-
firms the mandate to manage fishery resources on a 
sustainable yield basis. 

A further relevant historical point is to note the 
growing dependency of commercial fisheries in 
Southcentral and Southeast on hatchery production. 
For example, salmon fisheries in the Gulf of Alaska 
are notable because hatcheries produce the major-
ity of some salmon species in some areas and, in 
specific fisheries, the majority of salmon harvested. 
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Within this region, 56% of the salmon in the tradi-
tional commercial harvest were of hatchery origin 
in 1999, and the percentage is higher if cost-recov-
ery fisheries are included.  In Prince William Sound 
in particular, hatchery production provides a ma-
jority of the pink and chum salmon harvested and 
a substantial fraction of the sockeye and coho salmon 
harvested.  In 1999 hatchery pink salmon contrib-
uted 84% of the number of pink salmon harvested 
by commercial fisheries in Prince William Sound 
(P. Mundy, pers. comm.). 

Special Harvest Area 
The harvest of salmon in Alaska, regardless of 
whether the fish were naturally or artificially propa-
gated, may be conducted only pursuant to regula-
tions adopted by the Board of Fisheries.  The har-
vest of salmon returning to a PNP hatchery is gov-
erned by regulations adopted by the Board of Fish-
eries and is a common property fishery.  The opera-
tion of PNP hatcheries brings with it the obliga-
tion to provide the hatchery operator with a certain 
portion of the hatchery run for recovery of opera-
tional costs and broodstock to sustain production. 
Cost-recovery harvests and broodstock collection 
take place within a designated area termed the spe-
cial harvest area (SHA).  Where hatchery returns 
enter a segregated location near the release site and 
can be harvested without significantly affecting wild 
stocks, a SHA is designated for each hatchery by 
regulation adopted by the board or by emergency 
orders issued by the commissioner.  A PNP permit 
holder may harvest salmon for the hatchery only in 
the applicable SHA. However, this does not pre-
vent a SHA from being open to commercial, sport, 
or subsistence fishing. Harvesting of salmon within 
the SHA, whether by the hatchery or the common 
property fishery, is opened or closed by regulation 
or emergency order.  SHA boundaries are set in 5 
AAC 40 or in a PNP permit issued by the commis-
sioner (ADF&G 1996). A SHA is very similar to a 
terminal harvest area, except that a terminal har-
vest area is solely a common property fishery and 
does not have to be related to a hatchery. 

Cost-recovery requirements and broodstock needs 
are determined in advance of the season and pub-
lished in the AMPs.  Based upon returns to the 
SHA, interception of hatchery returns by the com-
mon property fishery is adjusted to meet the 
hatchery’s goals. Management strategies are devel-
oped each year based upon the specific cost-recov-
ery and broodstock requirements, the forecast re-
turns, and other factors as appropriate.  These 
management strategies are formalized annually for 
each hatchery in the AMP (Prince William Sound 
- Copper River RPT 1994). 

Mixed-Stock Fisheries 
In Alaska, the ocean-ranching program has compli-
cated management since its inception by the inter-
mingling of hatchery and wild fish in the common 
property fishery.  The regions where this has become 
a major concern are Kodiak, Cook Inlet, Prince Wil-
liam Sound, and Southeast (Krasnowski 1997).  The 
mixed-stock fishery has apparently recently reduced 
some wild stocks below desirable numbers as evi-
denced by low wild pink salmon returns to the 
Coghill District in northwest Prince William Sound 
(Smoker et al. 1999).  A few wild stocks of chum 
salmon in Southeast Alaska have probably experi-
enced some detrimental effects of large-scale enhance-
ment efforts, and at least one (Sheep Creek) may have 
been extirpated (Halupka et al. 2000). 

The concern of overexploitation of wild fish can be 
amplified by the geographic location of hatcheries 
and release sites.  For example, the Neets Bay and 
Whitman Lake hatcheries in Southeast Alaska are 
located along the migration pathway of numerous 
wild Behm Canal stocks (Halupka et al. 2000).  The 
sustainability of high exploitation rates for south-
ern Southeast Alaska and Lynn Canal coho and 
chum salmon is a concern. Declines in the early-
run coho salmon in the Skeena and Taku Rivers 
may be caused by overharvest in the fishery directed 
at sockeye salmon.  A similar concern exists for late-
run coho salmon from Lynn Canal that are har-
vested in a fishery directed at chum salmon runs to 
the Chilkat River (Halupka et al. 2000).  Wild coho 

40 



 

PC090
304 of 340

salmon returning to Salmon Lake are of special con-
cern due to increased fishing pressure targeting 
hatchery-produced (Medvejie) chum and coho 
salmon in the Deep Inlet SHA (Schmidt 1996). 

Attempts to reduce risks to wild stocks from over-
harvest have been implemented by siting facilities 
where harvests are not mixed (e.g., Hidden Falls) 
and by using tags to identify hatchery fish in mixed 
harvests (e.g., Nakat Inlet).  In areas of mixed-stock 
fisheries, large-scale marking programs (thermal 
otolith marks) have been initiated to contain the 
risk (Smoker et al. 1999). 

Escapement 
Wild Stocks.  In order to achieve biological escape-
ment goals (BEG) to ensure maximum sustained 
yield, managers depend upon in-season assessment 
of relative annual abundance.  BEGs have been 
formulated by ADF&G for salmon by major river 
system. The in-season assessment is accomplished 
by using numerous methods including catch data 
from ongoing fisheries, test fisheries, aerial surveys, 
and weirs.  The effectiveness of in-season manage-
ment is evaluated by spawning escapements and 
exploitation rate estimates for indicator stocks. To 
monitor escapements ADF&G uses weirs, aerial 
surveys, towers, sonar, mark-recapture studies, and 
ground counts of spawners or carcasses on index 
streams. The methods may vary from region to 
region.  Escapement goals for Alaska streams were 
established in the 1960s and 1970s and revised in 
1991 for Prince William Sound, Cook Inlet, and 
Bristol Bay (Fried 1994).  In Prince William 
Sound, for example, there are over 800 pink 
salmon streams. ADF&G seasonally monitors be-
tween 150 and 200 of these (which serve as the 
index streams) with weekly aerial surveys. 
ADF&G also enumerates escapements of two 
major sockeye systems in Prince William Sound 
by daily weir counts. Escapement was met for all 
index streams between 1990 and 2000 except in 
1992, a year with very low returns in Prince Wil-
liam Sound for all stocks (Sharp et al. 2000). 

In Southeast Alaska, there are over 5,000 streams 
producing anadromous fish.  About 3,000 of these 
are principal salmon-producing streams and coho, 
pink, and chum salmon are found in most all of them. 
Most escapement estimates in Southeast are done by 
aerial survey along with some weir data and mark-
recapture estimates.  Escapement trends for coho 
salmon are primarily monitored for 34 streams in six 
stock groups (Yakutat, Lynn Canal, North-Central, 
Taku, Stephens Passage, Southern Inside), and none 
of these streams showed declining trends in escape-
ment between 1981 and 1996 (Van Alen 2000). 
Helicopter surveys and weirs are used to count 
chinook escapements at 27 locations in 11 river sys-
tems. ADF&G is in the process of developing new 
spawner-recruit (S-R) escapement goals for chinook 
in Southeast to replace those established prior to 
1985. New S-R escapement goals have been estab-
lished for six systems (Situk, Alsek, Unuk, Chickamin, 
Blossom, Keta), and chinook escapements to these 
six systems have generally been within or above goal 
ranges since 1981 (Van Alen 2000).  Reliable indi-
ces, or estimates, of annual escapements are available 
for just a handful of the over 200 systems in South-
east that produce sockeye salmon.  Total run size is 
estimated for nine systems primarily using weir counts 
with mark-recapture studies as backup.  Two systems 
(Chilkoot and Italio) have shown a downward trend 
in sockeye escapement counts over the 1980 to 1996 
period (Van Alen 2000). 

Since 1960, ADF&G has intensively monitored 
pink salmon escapements in 1,588 Southeast 
streams, but usually fewer than half are surveyed in 
any given year.  Most counts are by aircraft and foot 
with occasionally counts by helicopter, weirs, or 
mark-recapture studies.  Escapement trends were 
estimated using peak aerial survey counts from 652 
streams between 1960 and 1996. Overall, escape-
ment indices showed an upward trend for both 
northern and southern Southeast Alaska pink stocks. 
Florence Creek (Admiralty Island) was the only one 
of the 652 index streams to show a significant down-
ward escapement trend (Van Alen 2000).  ADF&G 
does not have a standardized program for indexing 
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the escapement of chum salmon in Southeast, but 
aerial and foot escapement survey counts dating 
back to 1960 are available in its database.  Baker et 
al. (1996) evaluated escapement trends for 45 chum 
salmon stocks and found declining escapements in 
10. A decline in escapements of Chilkat River chum 
salmon has been an ADF&G concern since the mid-
1980s (Van Alen 2000). 

There are approximately 800 streams on Kodiak 
Island where salmon have been documented.  Of 
these, 4 support chinook, 39 support sockeye, 150 
support chum, 174 support coho, and all support 
pink salmon.  The majority of sockeye and all 
chinook salmon escapement counts are obtained 
from weirs that are located on 12 spawning systems. 
Some pink, chum, and coho salmon escapement 
counts are also obtained from weirs, but most come 
from aerial surveys.  Since the 1980s, the BEG has 
been met or exceeded for chinook, sockeye, pink, 
and coho salmon on Kodiak Island.  Chum salmon 
production has been variable and low since 1992, 
nevertheless, the BEG has been achieved in 9 of 10 
years between 1988 and 1998 (Prokopowich 2000). 

There are approximately 582 documented spawn-
ing streams within the Alaskan Peninsula and Aleu-
tian Islands.  Most salmon escapement estimates 
are derived from aerial surveys plus five weirs that 
are used for monitoring sockeye salmon.  Escape-
ment estimates for the area are indexed totals and 
are limited to chinook, sockeye, pink, and chum 
salmon. Since 1989, average indexed total escape-
ments have been above the escapement goal range 
for all species (Shaul and Dinnocenzo 2000).  The 
Chignik River on the Alaskan Peninsula is in a sepa-
rate management area and is monitored by a weir. 
Chinook and sockeye salmon escapements were 
above the BEG in 1997. 

In general, Upper Cook Inlet salmon stocks are in 
good condition insofar as assessments of spawning 
escapements have been conducted.  The best assess-
ments are sonar counts of sockeye entering the larger 
watersheds (Kasilof, Kenai, Crescent, Susitna), fol-

lowed by weirs.  The majority of salmon spawning 
localities in Upper Cook Inlet have no direct as-
sessment of escapements.  The overall return of sock-
eye salmon in 1998 was low.  Since the late 1980s, 
the Crescent River sockeye salmon run has declined 
and ADF&G is reducing the BEG for this system 
to reflect a decreased capability of the system to rear 
fish. Recent returns of sockeye to Fish Creek in 
Knik Arm have been poor and in 1998 produced 
less than 50% of the desired escapement. Chum 
salmon production has been relatively poor in re-
cent years for the Susitna Basin.  Coho stocks have 
generally produced strong runs throughout the 
1980s and 1990s except for 1997, which was a sub-
standard year in most drainages.  After experienc-
ing a significant downturn in the early 1990s, 
chinook salmon escapements continue to trend 
upward (Ruesch and Fox 1999). 

In Bristol Bay, several indicators of run size are used 
including the False Pass fishery, Port Moller test fish-
ery, tower counts, sonar, and aerial surveys.  Sock-
eye salmon dominate the fishery in Bristol Bay and 
spawning escapement requirements have been de-
fined by ADF&G for eight river systems there 
(Naknek, Kvichak, Egegik, Ugashik, Nushagak, 
Togiak, Wood, Igushik).  Sockeye escapement goals 
were met or exceeded in all of these systems in 1999. 
Two of these systems (Kvichak and Nushagak) had 
difficulty meeting escapement goals for the 10-year 
period from 1989 to 1998.  The 10-year escape-
ment average for the Kvichak system was 12% be-
low the goal (ADF&G 2000). 

The vast size and remoteness of the Kuskokwim, 
Yukon, and Norton Sound areas present challenges 
to monitoring salmon escapements. Aerial spawn-
ing surveys have been the principal means of moni-
toring salmon escapements but over the past few 
years the use of weirs, counting towers, and sonar 
operations has increased. Most of the BEGs for 
these areas are based on average annual escapements 
from aerial surveys.  Many of these are being re-
viewed and modified.  Seven projects using weirs, 
counting towers, or sonar were operated in the 
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Kuskokwim area in 1999 to better monitor escape-
ment. Escapement at the Kogrukluk River weir in 
1999 was just over half of the BEG for chinook, 
under 50% for coho, and 54% for chum salmon 
(Burkey et al. 2000). 

Most monitoring in the Yukon Drainage is for chum 
or chinook salmon and includes sonar 
(hydroacoustic), ground surveys, counting towers, 
and mark-recapture projects.  Chinook salmon mini-
mum escapement goals were generally achieved in 
the Alaskan, but not the Canadian portion, of the 
Yukon Drainage in 1999.  The 1999 run was larger 
than the very weak 1998 run but below that of 1997. 
Escapements of summer chum in the Anvik River, 
the largest producer of summer chum in the Yukon 
Drainage, were above the escapement goal from 1991 
to 1997. In 1998 no escapements in monitored tribu-
taries met escapement goals and ranged from 27% 
to 81% below average. In 1999 the summer chum 
run in the Anvik was 12% below the minimum es-
capement goal. The 1998 and 1999 fall chum runs 
into the Yukon River were 46% and 44% of normal 
run size expectations.  With the exception of the up-
per Tanana River, spawning escapements were below 
average but still within minimum escapement goals. 
In the Toklat River (Tanana Drainage), the 1999 es-
capement estimate was 86% below the minimum 
escapement goal and the lowest on record since 1982 
(Bergstom et al. 2001). 

Escapement projects in Norton Sound include count-
ing towers on seven rivers, a test net on the Unalakleet 
River, and a weir on the Nome River.  Overall, in 
1998 returns of chinook salmon were average to above 
average, coho salmon were average to below average, 
and chum salmon were below average.  Several 
streams in the northwest area (Pilgrim, Sinuk, and 
Nome) had chum escapements below goal.  Escape-
ment indices for Shaktoolik and Unalakleet were also 
below escapement goals in 1998 (Brennan et al. 
1999). Also of concern in the Nome area was the 
fact that no chum salmon returned to the Penny and 
Cripple Rivers in recent years, causing concern for 
the extirpation of these populations (Clark 2000). 

A recent review of salmon escapement data and es-
timation methods in western Alaska was conducted 
by a group of scientists who were asked by the com-
missioner of ADF&G to assist the Alaska Board of 
Fisheries (Independent Scientific Review Commit-
tee 2001). The group concluded “…the basic data 
on stock and recruitment are not as precise as would 
be desirable.” Of particular concern was the gen-
eral inability in many instances to allocate catches 
to river of origin, which precluded keeping track of 
trends in productivity by river system. 

Hatchery Stocks.  Ideally, one does not want escape-
ment of hatchery fish but sufficient returns to the 
facility for the purpose of cost recovery and 
broodstock use.  In most years, this is what takes 
place at PNP hatcheries. Occasionally, especially 
during broodstock development, there have been 
insufficient returns or a hatchery has harvested into 
its broodstock and not ended up with enough eggs. 
There have also been a few instances when too many 
fish returned and hatchery fish spilled over into 
adjacent streams and beaches.  In 1998 a huge re-
turn of pink salmon in Prince William Sound 
flooded the processors and an unknown number 
went unharvested.  In 1996 a large chum salmon 
return went underharvested in Southeast and many 
dead chums were noted on beaches.  When this hap-
pens, there is a greater potential for hatchery fish to 
migrate to nearby streams and spawn with wild 
stocks. This is an undesirable scenario and ADF&G 
will take appropriate action including adjusting fish-
ery openings or modifying hatchery permits to rec-
tify the situation. 

Discriminating Hatchery Fish in the Harvest 
Understanding the relative impact of fisheries on 
wild stocks requires knowing what proportion of 
the harvest is of hatchery origin.  This is akin to 
the need for managers to know the origin of wild 
salmon by watershed in order to track trends in 
productivity and to set escapement goals. Recog-
nizing hatchery fish in the harvest has recently 
become much easier due to advances in mass tag-
ging technologies. 
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The first major breakthrough in distinguishing be-
tween large numbers of hatchery and wild fish came 
with the use of coded-wire tags (Riffe and Evans 
1998; Sharr et al. 1996).  Coded-wire tags allowed 
reasonably precise estimates of the proportion of 
hatchery salmon in each harvest by the end of the 
season. However, its use for in-season management 
was limited by technical difficulties that have since 
been solved by thermal mass-marking.  Thermal 
marking of otoliths was initiated in Prince William 
Sound in 1995, and since 1997 all hatcheries there 
are so marking released fish.  This tool has greatly 
increased ADF&G’s ability to manage the fishery, 
for within 24 hours managers can determine what 
percent of the catch is hatchery and to a degree of 
precision not possible with the previous marking 
technology.  This information gives managers the 
basis for opening, closing, or otherwise modifying 
the fishery to control the proportion of wild salmon 
in catches to ensure wild salmon escapement. Since 
1997, all escapement goals in Prince William Sound 
have been met or exceeded and the thermal-mark-
ing tool is likely responsible for this success. 

In Southeast Alaska, it is felt that better segregation 
of the chum salmon runs has made the fishery easier 
to manage than in Prince William Sound; neverthe-
less, ADF&G is encouraging all hatcheries to ther-
mally mark all chum salmon (S. McGee, pers. 
comm.). Currently, most Southeast hatcheries are 
thermally marking chum and sockeye salmon and 
all pink salmon are marked at the Gastineau hatch-
eries. Northern Southeast and Douglas Island PNPs 
have been doing so since 1997, and the Southern 
Southeast Regional Aquaculture Association is in the 
process of implementing structural changes to its fa-
cilities that will enable marking 100% of released 
chum salmon. Some smaller operations, like the 
Gunnuk Creek hatchery, have not yet been able to 
comply with this request due to complex water qual-
ity and allocation problems.  Due to ongoing research 
projects and complex U.S.-Canada treaty consider-
ations, coded-wire tagging operations are still used 
for chinook and coho salmon marking. 
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CONCLUSIONS 

There has been little systematic evaluation of the 
effects of hatcheries on natural systems. Most evalu-
ations of hatcheries are economic rather than bio-
logic, as might be expected given the commercial 
purpose of large-scale hatchery production.  An-
other commonly recognized benefit from hatcher-
ies is stocking with trout and salmon throughout 
the United States for sport fisheries.  The most com-
mon and accepted biological benefits attributed to 
hatcheries are their use for research and as possible 
refuges for threatened or endangered species.  Crit-
ics of hatcheries often do not agree among them-
selves on the nature and severity of the risks hatch-
eries pose or on ways to minimize them (Waples 
1999). Various scientific reports have asserted that 
hatchery-produced salmon stocks have reduced or 
replaced wild stocks (Eggers et al. 1991; Hilborn 
and Eggers 2000), while others offer differing views 
(Smoker and Linley 1997; Wertheimer et al. 2001). 
Some argue that genetic diversity can be reduced 
by artificial propagation (Reisenbichler and Rubin 
1999), others diminish the risk (Campton 1995), 
and others minimize it (Cuenco 1994).  Given these 
divergent views and the lack of data that prove any 
one view, research is needed to shed light on the 
issues and hopefully provide practical solutions. 

Alaska’s ocean-ranching salmon hatcheries operate 
amidst considerable uncertainty.  Perhaps the most 
striking feature in conducting this review was en-
countering so many gaps in the available scientific 
data from which one can fairly draw conclusions 
on the effects hatcheries may or may not have on 
wild salmon. Alaska has been successful in aug-
menting salmon harvest, but in accomplishing this, 
the question of whether salmon biodiversity has 
been adequately protected is unanswered.  The ro-
bust and reliable data necessary to evaluate interac-
tions between hatchery and wild salmon popula-
tions have not, in most cases, been collected. Deci-
sions regarding the efficacy of hatcheries or ocean 

ranching should be based on sound science. Un-
fortunately, due to uncertainties and gaps in the 
available data, management decisions are more of-
ten based on short time frames and focused on lo-
cal concerns rather than on long-term time frames 
and whole ecosystems. Better data are needed to 
bring consensus among scientists and managers on 
how to figure uncertainties, such as ocean carrying 
capacity and genetic risk to wild fish from hatchery 
straying, into the complex management equations. 
Until such data are available and algorithms for us-
ing them developed, the prudent course for man-
agement is a conservative one. 

In the comprehensive salmon plan for Prince Will-
iam Sound, one of the recommendations is that the 
proportion of hatchery salmon straying into wild 
stock streams must remain below 2% of the wild-
stock escapement over the long term (Prince Will-
iam Sound - Copper River RPT 1994).  This rec-
ommendation is obviously not being followed. 
Straying of hatchery fish in Prince William Sound 
and Southeast is a major concern that is not being 
adequately addressed and needs to be brought fully 
into the light. Without proper monitoring, it can-
not be said with certainty what impact high hatch-
ery straying rates are having on wild fish.  Poten-
tially it is of significant magnitude and may not be 
in line with Alaska’s Sustainable Salmon Fisheries, 
Finfish Genetics, and Salmon Escapement Goal 
Policies, or with the wild stock priority statute as it 
relates to the protection of wild stocks. 

After more than 30 years of debate about the impact 
of hatchery fish on the genetic diversity of wild salmon 
populations, there still is no definitive answer to this 
concern (even given the increase in the body of knowl-
edge). It may be easy to identify risks that hatcheries 
pose for natural populations; it is not so easy to pre-
dict whether deleterious effects have occurred or, if 
they have, how serious the consequences will be.  One 
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problem with genetics research is that it can be costly 
and lengthy.  Regardless, it is prudent to continue 
investigations in this area.  Given the documented 
incidence of straying of hatchery fish, especially pink 
and chum salmon in Prince William Sound and 
Southeast Alaska, an increased commitment to ge-
netic studies and monitoring of wild stocks proxi-
mal to hatcheries for any detectable genetic changes 
is warranted. Elucidation of salmon population struc-
ture is always important information for developing 
management programs designed to conserve biologic 
and genetic diversity. 

Is Alaska’s Finfish Genetics Policy sufficient to pro-
tect the state’s wild salmon?  Protection of wild stocks 
is a principal objective of the policy, which is con-
sidered to be one of the more conservative policies 
in the country (Davis and Burkett 1989).  That said, 
the policy has not been revised since 1985 and could 
be updated to ensure that the most recent molecu-
lar genetic knowledge and technologies are used. 
There are examples of hatchery practices that are 
out of compliance with this policy and accepted 
practices elsewhere.  The policy calls for a single 
donor stock to be used in no more than three hatch-
eries. Five Andrew Creek chinook and four Sashin 
Creek coho stocks have been used at Southeast 
hatcheries. It is difficult to follow the trail of chum 
salmon hatchery stocks in Southeast, but it appears 
that the Hidden Falls hatchery is made up of at least 
three separate stocks that in turn have been used 
(albeit to a limited extent) in four other hatcheries. 
The restriction on stock transport to within regions 
sounds good, but Southeast Alaska is a big region 
and stocks are transported over large distances.  It is 
a recommended practice in other parts of the coun-
try and in Canada to occasionally infuse wild ga-
metes into a hatchery population for conservation 
purposes. This is currently not being done in Alaska, 
although most hatcheries have outbred their 
broodstocks in one way or another, either from the 
inclusion of strays (e.g. Prince William Sound pinks) 
or from wild stock egg take programs (e.g. Gastineau 
coho, Neets Bay coho). 

The Finfish Genetics Policy came about as a result 
of a concern that the development and operation 
of a hatchery system could, if not done properly, 
have a detrimental impact on wild salmon popula-
tions. A provisional policy was developed in 1975 
and the most current revision was published in 
1985. The policy contains guidelines that provide 
for the application of genetic principles to the de-
velopment and management of hatchery 
broodstock.  ADF&G applied the existing body of 
population genetics knowledge to the development 
of the Finfish Genetics Policy, but at that time there 
was little, if any, information on genetic impacts of 
hatchery-produced fish on wild populations. 

The need to conserve genetic information is funda-
mental to salmon biodiversity conservation.  Both 
commercial fishing and hatchery production can ad-
versely affect conservation of genetic diversity.  The 
Finfish Genetics Policy recommends designation of 
hydrological basins or geographic areas as gene pre-
serves—perpetual repositories of genetic information 
for all plant and animal species inhabiting such ar-
eas. Currently, there are no officially recognized gene 
preserves in Alaska specifically established for salmon 
species. This issue has been examined by several of 
the RPTs.  For example, the Cook Inlet RPT consid-
ered several streams on the Kenai Peninsula in the 
early 1990s as stock reserves or gene preserves for 
one or more salmon species. Unfortunately, this pro-
cess was not completed due to funding constraints 
(G. Fandrei, pers. comm.).  This is an oversight of 
long standing and should be addressed. 

Another example of where a well-informed genet-
ics policy is essential can be seen in evaluating hatch-
ery-siting criteria.  The majority of PNP hatcheries 
were permitted prior to 1992; the two large hatch-
eries in western Prince William Sound were per-
mitted in 1975 and 1983. Most Alaska hatcheries 
were sited with land ownership and water quality 
as preeminent criteria, with less attention given to 
biologic concerns. Considerable biologic and mana-
gerial knowledge has accumulated since these hatch-
ery sites were permitted.  Many state hatcheries are 
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located in areas that make straying into wild stock 
waters and complicated mixed-stock fisheries man-
agement inevitable. Both RPTs and the Finfish 
Genetics Policy address hatchery siting.  In view of 
the mandate to protect wild stocks, the hatcheries 
in western Prince William Sound (as well as others, 
especially some in Southeast) may be less than ide-
ally sited with regard to wild-hatchery interaction. 

The question is often asked:  To what extent are wild 
salmon stocks overexploited in mixed-stock fisher-
ies? Management of a mixed-stock fishery is a com-
plex problem even without hatcheries.  Factoring 
hatchery fish into the management equation only 
makes a hard job more difficult. It is important not 
to overharvest small salmon populations that may 
contain unique adaptive traits (and genes).  Given 
the number of streams in Alaska (and corresponding 
number of salmon stocks) coupled with the size of 
the ADF&G staff and state budget, conducting the 
monitoring required to ensure that no wild salmon 
stocks are being negatively impacted by overfishing 
or invasion of hatchery strays is nearly impossible. 
In Prince William Sound alone, ADF&G currently 
monitors 150 to 200 of the approximate 800 streams 
found there for escapement. In order to monitor all 
800, a much larger staff and logistics budget would 
be needed.  The advent of thermal marking is a sig-
nificant advance in technology that will enable a 
much closer and more thorough monitoring of 
mixed-stock fisheries and subsequently better pro-
tection of wild stocks. Hatcheries are moving in the 
direction of marking all released fish, which will im-
prove mixed-stock management. 

Management of fisheries and of hatcheries must be 
integrated and adaptive. There is a need to change 
the expectations of managers and harvesters to co-
incide with the natural variation and uncertainty 
in the abundance of salmon populations (Knudson 
2000). More reliable and timely estimates of wild-
stock escapements and run sizes are needed to di-
rect management of the mixed-stock fisheries, es-
pecially for those that harvest chum salmon in 
Southeast Alaska. 

There is significant concern over competition for 
resources between hatchery and wild salmon stocks. 
Based on a review of the scientific literature and 
discussions with biologists, geneticists, and fishery 
managers about protecting salmon biodiversity, the 
potential impacts of extensive ocean ranching ap-
pear to pose a great concern for the ocean’s carrying 
capacity.  This may become the most important is-
sue for assessing risks to wild salmon populations, 
especially for those with comparatively small num-
bers of individuals. It will likely become a higher 
risk than loss or change in genetic diversity due to 
hatchery practices.  It has been hypothesized that 
hatchery-produced chum salmon from Southeast 
Alaska may be having a negative impact on wild 
stocks of chum salmon in Western Alaska through 
density-dependent interactions like competition for 
food in the marine environment.  ADF&G believes 
that there is no conclusive evidence to link hatch-
ery production in one part of Alaska with declines 
of wild salmon in another and, in fact, has seen in-
dications of the opposite for chum salmon, where 
survival of both wild and hatchery chum salmon 
are high in Southeast Alaska (although this may not 
be true for fall run chums in Lynn Canal).  Never-
theless, there is evidence (smaller size, soft flesh) that 
Asian salmon have suffered deleterious effects lead-
ing some researchers to conclude that the carrying 
capacity of the western North Pacific for pink and 
chum salmon has been exceeded.  It is also thought 
that high numbers of pink salmon (many of them 
hatchery derived) may lead to lower numbers of 
chum salmon. 

Environmental conditions favorable for producing 
salmon are (and have been for several years) on a 
decline in the northern portion of the North Pa-
cific. Consistent with this are results of several stud-
ies indicating declines in the size of harvested 
salmon. Although increased competition may not 
lead directly to increased mortality, wild fish that 
survive to spawn may have fewer eggs, less energy 
to reach spawning grounds, and smaller bodies to 
contribute to the ecosystem. According to Myers 
et al. (2000), underlying mechanisms of the pro-
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cesses linking climate, ocean productivity, and 
salmon production are not well understood and 
better information is needed on salmon distribu-
tion, abundance, and migration patterns with re-
spect to environmental conditions. 

The potential for hatchery-bred salmon to displace 
wild fish in the ocean, coupled with the lack of knowl-
edge about complex dynamics of the North Pacific 
ecosystem as a whole, suggests that it would be pru-
dent to manage Alaska’s hatcheries conservatively.  In 
other words, it would be better to reduce the state’s 
hatchery release numbers in years of lower ocean-
productivity indices.  This would comply with 
Alaska’s Sustainable Salmon Fisheries Policy require-
ment to manage in accordance with the precaution-
ary principle (manage conservatively).  The state’s 
PNP hatcheries have reached a plateau of about 1.4 
billion fish released into the marine environment and 
since 1997 have had about 150 million pink and 200 
million chum salmon egg take removed from their 
permits. Given the various concerns and indicators 
that ocean carrying capacity for salmon in the north-
ern North Pacific is likely on a decline, the number 
of hatchery releases may still be high (especially for 
pink and chum salmon in Prince William Sound and 
Southeast, respectively) and may be contrary to the 
Sustainable Salmon Fisheries Policy. 

There is a need for greater scientific and public 
understanding of the climatic influences on fish-
eries and aquatic resources.  Aquatic ecosystems 
are vulnerable to a range of climate change im-
pacts including temperature changes, altered 
stream flows and ocean patterns, reduced water 
quality, and coastal changes.  Addressing these 
impacts has not yet become a priority for scien-
tists, as well as policymakers. It is incumbent upon 
scientists to determine which physical and biologi-
cal processes lead to changes in salmon growth and 
survival so that when the ocean enters a different 
climate regime, the role ocean conditions play in 
changing trends of fish growth or survival can be 
ascertained (Brodeur et al. 2000). 

With respect to fish-culture practices themselves, 
Alaska’s hatchery practices as a whole are among the 
best in North America.  The main reasons for this 
are both fortuitous and purposeful.  By choosing to 
concentrate on pink and chum salmon, Alaska’s 
ocean-ranching program has avoided many of the 
attenuated problems (e.g. domestication and ecologi-
cal) with long-term rearing species like steelhead trout 
and coho salmon. Given the late date at which 
Alaska’s ocean-ranching program was established, the 
state benefited from mistakes that had been made 
elsewhere and got the program started on better foot-
ing by having genetic oversight of operations through 
fish transport permits, hatchery siting, egg takes, 
broodstock development, etc.  Oversight of fish dis-
eases by the state’s pathology department has been 
exemplary and closely follows the Fish and Shellfish 
Health and Disease Control Policy. 

Given the concerns surrounding the biologic and 
management issues of ocean ranching, prioritizing 
research objectives can help narrow existing infor-
mation gaps. Evaluation of hatchery operations have 
been inadequate.  The State of Alaska has a rigor-
ous permit procedure for starting a hatchery, out-
standing pathology guidelines, and a good genetics 
policy.  These tools are all very good in getting a 
hatchery properly started.  However, hatcheries do 
not face sufficient supervision, monitoring, or evalu-
ation once they are operating. As can be seen by 
perusing the reports or plans currently available, it 
is difficult if not impossible to gauge whether hatch-
ery programs are impacting wild stocks or not. 
Hatchery programs should be evaluated rigorously 
on an ongoing basis by independent teams of sci-
entists to determine whether they are achieving their 
goals and are not compromising other worthy goals. 

Monitoring of hatchery practices is a duty and re-
sponsibility of the RPTs.  Judging from the type of 
reports they produce (e.g. AMPs), their primary 
concern is development of hatchery-production 
plans and evaluating the resulting contribution to 
the fisheries.  There is extensive documentation re-
garding egg takes, incubation, rearing, and 
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broodstock, as well as regarding management of fish-
eries on hatchery returns including common prop-
erty fisheries, SHAs, cost recovery, and marking/ 
tagging studies. However, there is virtually no in-
formation about whether egg takes reflect the run-
timing characteristics of the stock; the degree to 
which adequate numbers of spawners are used for 
hatchery broodstock; how often a stock has been 
used as a brood source; straying rates; or the num-
ber and final destination of fish that escaped the 
cost-recovery harvest.  There is some information 
in certain plans that addresses the protection of wild 
stocks, but there is almost no information on how 
effective any of the proposed measures have been. 
As to whether a hatchery site is appropriate (one of 
the public benefit criteria), no published documen-
tation addressing this point was found. 

In recent years, several research initiatives have been 
suggested that are germane to the ocean-ranching 
issue. The Sound Science Review Team (1999) pri-
oritized information needs regarding fishery ecosys-
tems, focusing on Prince William Sound, and high-

lighted the need to evaluate interactions between 
hatchery and wild salmon.  The reviewers identi-
fied three areas of concern:  conservation, ecology, 
and management and suggested 18 specific research 
objectives (see Appendix B).  As the present evalua-
tion of biologic and management issues relating to 
ocean-ranching has made clear, there is insufficient 
data to ascertain the consequences of interactions 
between wild and hatchery-produced salmon.  Un-
resolved questions involve a range of topics: fish 
culture, genetics, ecological interactions, competi-
tion between hatchery and wild salmon, and cli-
matic change. Further, how all these factors affect 
salmon productivity is puzzling and deserves the 
attention of scientists and managers alike. Alaska’s 
Sustainable Salmon Fisheries Policy mandates that, 
in light of uncertainty, a precautionary approach to 
management will best ensure the long-term protec-
tion of salmon biodiversity.  Protection of 
biodiversity is the best insurance policy for survival 
of Pacific salmon, especially in the event of signifi-
cant future environmental change. 
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GLOSSARY 

Adaptation.  Evolutionary process resulting in an 
organism becoming optimally suited to its envi-
ronment. 

Aleutian Low. A winter weather pattern over the 
North Pacific that influences ocean productivity. 

Allele.  One of two or more alternate forms of a 
gene or other segment of DNA. 

Anadromous.  Fish that migrate from freshwater 
spawning areas to ocean waters and return to 
freshwater to spawn. 

Aquaculture. The cultivation of fish or shellfish 
for food. 

Artificial propagation.  Any fish-culturing activity 
involving modification of natural spawning, in-
cubation, or rearing habitat. 

Biodiversity. Variety and variability among living 
organisms and the ecological complexes in which 
they occur at many biological levels, ranging 
from genes to species to ecosystems. 

Broodstock. Adult fish retained for artificial 
propagation. 

Carrying capacity. The maximum number or bio-
mass of organisms that can be supported by a 
given habitat over the long term. 

Conspecific. Belonging to the same species. 

Deoxyribonucleic acid (DNA).  Molecule that con-
tains the genetic code consisting of a sequence 
of nucleotides. 

Ecosystem.  A community of organisms and their 
environment forming an interrelated unit. 

Effective population size (Ne). Size of an ideal 
population that would have the same rate of in-
crease in inbreeding or decrease in genetic di-
versity by genetic drift as the population being 
studied. 

Electrophoresis. Technique for separating mol-
ecules based on their different mobility in an 
electric field. 

Endemic. Refers to an organism that is either in-
digenous in or restricted to a specific geographic 
locality. 

Fitness.  Relative survival value and reproductive 
capability of a given genotype in comparison 
with others of a population. 

Fry. Juvenile salmon at the time of yolk absorption 
and initiation of active feeding. 

Gene.  Basic unit of inheritance transmitted as part 
of the chromosome. 

Gene flow.  Exchange of genes (in one or both di-
rections) between populations. 

Gene pool. Sum total of genes in a breeding 
population. 

Genetic diversity. Totality of genetic information 
that exists in a stock. 

Genetic drift. Variation of allele frequency from 
one generation to the next due to chance fluc-
tuations. 

Genetic integrity.  Population genetic structure in 
an unimpaired or sound condition. 

Genotype.  Genetic identity of an individual. 
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Hatchery fish.  Any fish resulting from artificial 
spawning and rearing regardless of the history 
of the parent stock. 

Hybridization.  A cross between two genetically dis-
similar individuals resulting in hybrid offspring. 

Inbreeding.  Mating of related individuals. 

Inbreeding depression.  Permanent or temporary 
reduction in fitness due to inbreeding. 

Introgression.  The incorporation of genes from one 
species or distinct population into the gene pool 
of another. 

Linkage. Genes are linked when they are transmit-
ted as pairs or sets because they are located close 
together on a chromosome. 

Migration.  Movement of any number of individu-
als or populations from one geographic location 
to another. 

Mixed-stock fishery.  A fishery where more than 
one stock of fish is harvested  simultaneously. 

Native.  Fish stocks or populations indigenous to 
an area resulting from natural spawning. 

Natural selection.  Natural process by which or-
ganisms leave differentially more/less descen-
dents than other individuals because they pos-
sess certain inherited advantages/disadvantages. 

Ocean ranching. The process of artificially hatch-
ing and releasing juvenile fish into the ocean with 
the intent of later harvest as adults. 

Otolith. Ear bone in fish that can be sectioned for 
the purpose of aging and can be imprinted with 
characteristic markings by modulating water tem-
perature during culture for later use in identify-
ing fish from a particular hatchery. 

Outbreeding.  Mating pattern in which mating be-
tween close relatives does not usually occur. 

Outbreeding depression.  Decrease in fitness re-
sulting from hybridization between distant, iso-
lated populations. 

Parr. The freshwater stage of juvenile salmon be-
tween fry and smolt. 

Pacific Decadal Oscillation (PDO).  A pan-Pacific, 
recurring pattern of ocean-atmosphere variabil-
ity that alternates between climate regimes ev-
ery 20 to 30 years. 

Phenotype.  Visible properties of an individual pro-
duced by the interaction of the genotype and 
the environment. 

Population.  Group of organisms of the same spe-
cies that occupy a well-defined locality and ex-
hibit reproductive continuity from generation 
to generation. 

Regime.  A multiyear period of linked recruitment 
patterns in fish populations. 

Run.  Seasonal migration upriver to spawn. 

Selection.  Process (either natural or artificial) 
whereby select individuals, based either on fit-
ness or other predetermined criteria, serve as 
broodstock for the next generation. 

Smolt.  Juvenile salmon at time of physiological 
adaptation to life in saltwater. 

Special harvest area.  An area, designated by the 
commissioner or the Board of Fisheries, where 
hatchery returns are to be harvested by the hatch-
ery operators, and in some situations, by the 
common property fishery. 
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Species.  Group of individuals that can interbreed 
successfully with one another but not with mem-
bers of other groups. 

Stock.  Population sharing a common environment 
and participating in a common gene pool that is 
sufficiently discrete to warrant consideration as a 
self-perpetuating system, which can be managed. 

Strain.  Group of individuals coming from a par-
ticular location or produced by a particular 
breeding program. 

Straying. The behavior of returning to a location 
other than the location of origin. 

Terminal harvest area.  An area where hatchery re-
turns have achieved a reasonable degree of seg-
regation from naturally-occurring stocks and 
may be harvested in the common property fish-
ery without overharvesting wild stocks. 

Translocation.  Moving an individual or progeny 
from individuals outside its indigenous geo-
graphic range. 

Wild (naturally-produced) fish. Fish or stock natu-
rally spawned and reared. 
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APPENDIX A 

BROODSTOCK HISTORY 
(Adapted from various ADF&G files) 

Table A1.  Broodstock history (hatcheries operating in 1999):  Southeast Region ..................................... 67 

Table A2.  Broodstock history (hatcheries operating in 1999):  Cook Inlet Region.................................... 74 

Table A3.  Broodstock history (hatcheries operating in 1999):  Prince William Sound .............................. 75 

Table A4.  Broodstock history (hatcheries operating in 1999):  Kodiak Island ............................................. 76 

Table A1.  Broodstock history (hatcheries operating in 1999):  Southeast Region. 

Chum Kadashan River 77–80 Same region Kasnyku Bay 

Clear River 78–79 Same region Kasnyku Bay 

Seal Bay 80–81 Same region Kasnyku Bay 

Hidden Falls 81–99 proximate Kasnyku Bay, 
Baranof Bay, 
Takatz Bay 

Coho Deep Cove 88–90 SE/nearby district Kasnyku Bay 

Sashin Creek 89–93 SE/nearby district Kasnyku Bay 

Hidden Falls 91–98 proximate Kasnyku Bay 

Chinook Andrew Creek 81–88 SE/nearby district Kasnyku Bay 

Tahini River 83–91 SE/nearby district Kasnyku Bay, 
Lutak Inlet 

Crystal Creek 85–91 SE/nearby district Indian River, 
Eliza Lake, Hatchery stock/Andrew Creek 

Kasnyku Bay 

Farragut River 89–90 Farragut Lake

   Medvejie 90–93 SE/nearby district Kasnyku Bay Hatchery stock/Andrew Creek 

Hidden Falls 90–99 proximate Taiya Inlet, 
Kasnyku Bay, 
Indian River 

Chum Medvejie Creek 81–99 proximate Deep Inlet, 
Bear Cove 

Nakwasina River 82–84 SE/same district Deep Inlet 

Salmon Lake 82–85 SE/same district Deep Inlet 

Deep Inlet 85–91 proximate 

Hidden Falls 89–99 SE/same district Deep Inlet 

Species Source Years Distance Remote Release Comments 

OPERATOR:  NSRAA 

LOCATION:  HIDDEN FALLS 

LOCATION:  MEDVEJIE CREEK 
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Table A1 cont.  Broodstock history (hatcheries operating in 1999):  Southeast Region. 

Coho Sealion Cove 81–84 SE/same district Broodstock for lake stocking 

Sashin Creek 81–99 SE/nearby district Deer Lake Broodstock for lake stocking 

Deep Cove 81–97 SE/nearby district Banner Lake Broodstock for lake stocking 

Falls Creek 82–84 SE/same district Elfendahl Lake Broodstock for lake stocking 

Indian River 88–98 SE/same district Deep Inlet, 
Bear Cove, 

Shamrock Bay 

Medvejie 91–97 proximate Bear Cove, 
Shamrock Bay, 

Wrinkleneck Creek 

Hidden Falls 93–97 SE/nearby district Deer Lake Hatchery stock/Sashin Creek 

Chinook Andrew Creek 82–83 SE/nearby district Bear Cove 

Crystal Lake 84–94 SE/nearby district Bear Cove Hatchery stock/Andrew Creek 

Medvejie 86–99 proximate Bear Cove Current primary source

 Little Port Walter 88–89 SE/nearby district Bear Cove Hatchery stock/Chickamin River

 Ohmer Creek 89 SE/nearby district Bear Cove 

Whitman Lake 89–90 SE/nearby district Bear Cove Hatchery stock/Chickamin River 

Hidden Falls 94–96 SE/nearby district Bear Cove Hatchery stock/Andrew Creek 

Chum Slough 84–93 proximate 31 Mile Creek Incubation boxes

 Spawning Channel 90–97 proximate 17 Mile Spawning channel 

Herman Creek 94–99 proximate Herman Creek, 
17 Mile, 
31 Mile 

31 Mile Incubator 98–99 proximate 

Sockeye Spring Pond 90–98 Chilkat Lake 

Garrison Creek 95 Garrison Creek 

Chilkat Lake 97 Chilkat Lake 

Chum Carroll River 79–97  Same region Nakat Inlet, 
Earl West Cove, 

Kendrick Bay Summer chum 

Cholmondelay 86–92 Same region Nakat Inlet, 
Earl West Cove, 

Kendrick Bay Fall chum 

Disappearance Creek 80–94 Same region Neets Bay, 
Nakat Inlet 

Nakat Inlet 82–86 Same region Nakat Inlet 

Burnett Inlet 90 Same region Earl West Cove Hatchery stock 

Neets Bay 98–99 Nakat Inlet, 
Earl West Cove, 

Kendrick Bay Summer chum 

Species Source Years Distance Remote Release Comments 

OPERATOR:  SSRAA 

LOCATION:  WHITMAN LAKE 

Species Source Years Distance Remote Release Comments 

OPERATOR:  NSRAA cont. 

LOCATION:  MEDVEJIE CREEK cont. 

LOCATION:  HAINES 
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Table A1 cont.  Broodstock history (hatcheries operating in 1999):  Southeast Region. 

Coho Indian Creek 78–82 SE/same district Herring Cove, 
Neets Bay 

Whitman Lake 81–98 proximate Herring Cove, 
Nakat Inlet, 

Earl West Cove 

Karta River 95–96 SE/nearby district Old Frank Lakes 

Ward Lake 95–97 SE/same district Herring Cove, 
Neck Lake 

Chinook Unuk River 80–90 SE/nearby district Herring Cove, 
Neets Bay, 

Carroll Inlet 

Chickamin River 81–99 SE/same district Carroll Inlet, 
Herring Cove 

Chum Carroll River 83–97 Same region Neets Bay, 
Kendrick Bay Summer chum 

Cholmondelay 84–97 Same region Neets Bay, Fall chum 
Nakat Inlet 

Disappearance Creek 89–94 Same region  Neets Bay 

Neets Bay 98–99 proximate 

Coho Neets Bay 81–90 proximate 

Whitman Lake 89–98 SE/same district Neets Bay Hatchery stock/Indian Creek 

Chinook Ketchikan Creek 83–99 SE/same district Neets Bay Hatchery stock/Unuk River 

Whitman Lake 91–99 SE/same district Neets Bay Hatchery stock/Chickamin River 

Coho Big Creek 84–88 SE/same district Burnett Inlet 

Burnett Inlet 87–92 proximate 

Ketchikan Creek 96–98 SE/nearby district Burnett Inlet Hatchery stock/Reflection Lake 

Sockeye Hugh Smith Lake 98–99 Hugh Smith Lake 

LOCATION:  NEETS BAY 

Species Source Years Distance Remote Release Comments 

OPERATOR:  SSRAA cont. 

LOCATION:  WHITMAN LAKE cont. 

LOCATION:  BURNETT INLET 

Species Source Years Distance Remote Release Comments 

OPERATOR:  AKI 

LOCATION:  PORT ARMSTRONG 

Pink Sashin Creek 83–96 Same region Port Armstrong 

Port Armstrong 85–99 proximate 

Coho Blanchard Lake 88–90 SE/same district Jetty Creek 

Deer Lake 89–92 SE/same district Jetty Creek Hatchery stock/Sashin Creek 

Port Armstrong 91–98 proximate 

Hidden Falls 93–96 SE/nearby district Port Armstrong 
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Table A1 cont.  Broodstock history (hatcheries operating in 1999):  Southeast Region. 

Pink Sawmill Creek 80–82 Same region Burro Creek 

Howard Bay Creek 83–89 Same region Burro Creek 

Burro Creek 83–98 proximate 

Pullen Creek 90 Same region Burro Creek 

Gastineau 93 Hatchery stock 

Chum Howard Bay Creek 80–88 Same region Burro Creek 

Burro Creek 85–98 proximate 

Taiya River 86–88 Same region Burro Creek 

Coho Taiya River 86–96 SE/same district Burro Creek 

Pullen Creek 87–92 SE/same district Burro Creek 

Sheep Creek 88–90 SE/same district Burro Creek Hatchery stock/Montana Creek 

Burro Creek 91–97 proximate 

Chinook Hidden Falls 90-95 SE/nearby district Burro Creek Hatchery stock/Tahini River 

Burro Creek 94-97 proximate 

Species Source Years Distance Remote Release Comments 

OPERATOR:  BCF 

LOCATION:  BURRO CREEK 

Pink Kowee Creek 77–86 proximate 

Sheep Creek 80–92 proximate 

Salmon Creek 90 Same region Gastineau 

Kadashan River 88 Same region Gastineau 

Gastineau 87–98 proximate 

Chum Kowee Creek 76–83 proximate 

Hidden Falls 88–93 Same region Gastineau, 
Boat Harbor 

Sheep Creek 81–96 proximate 

Gastineau 87–98 proximate Amalga Harbor, 
Boat Harbor, 

Limestone Inlet 

Coho Montana Creek 85–87 SE/same district Gastineau, 
Sheep Creek 

Snettisham 86–87 SE/same district Hatchery stock/Speel Lake 

Gastineau 89–97 proximate Gastineau, 
Sheep Creek 

Sheep Creek 88–90 proximate Gastineau, 
Sheep Creek 

Steep Creek 89–97 SE/same district Gastineau, 
Sheep Creek 

Chinook Snettisham 84–92 SE/nearby district 

Crystal Lake 84–92 SE/nearby district 

Little Port Walter 93–96 SE/nearby district Hatchery stock/King Salmon River 

Species Source Years Distance Remote Release Comments 

OPERATOR:  DIPAC 

LOCATION:  GASTINEAU 

3 hatcheries along Gastineau Channel: 
Gastineau, Kowee and Sheep Creeks 

Hatchery stock/Andrew Creek 
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Table A1 cont.  Broodstock history (hatcheries operating in 1999):  Southeast Region. 

Gastineau 95–97 proximate Gastineau, No wild stock used for 
Auke Creek, broodstock since 1988. 
Twin Lakes, All chinook may have originated 
Fish Creek, from Andrew Creek 
Taiya Inlet or King Salmon River 

Sockeye Speel Lake 88–98 Same region Speel Lake, 
Sweetheart Lake, 

Speel Arm, 
Snettisham Inlet 

Crescent Lake 90–95 Same region Crescent Lake, 
Sweetheart Lake, 

Gilbert Bay 

Chilkat Lake 93–96 Same region Chilkat Lake 

Snettisham 96–99 proximate Sweetheart Lake 

Species Source Years Distance Remote Release Comments 

OPERATOR:  DIPAC cont. 

LOCATION:  GASTINEAU cont. 

LOCATION:  SNETTISHAM 

Pink Indian River 75–99 proximate 

Starrigavan Creek 76 Same region Indian River 

Chum Katlian River 75  Same region Indian River 

Nakwasina River 76–84 Same region Indian River 

Sandy Creek 79–85 Same region Indian River 

Deep Inlet 85 Same region Indian River 

Indian River 80–99  proximate 

Coho Indian River 75–98 proximate Crescent Bay 

Chinook Crystal Creek 84–90 SE/nearby district Sitka Sound Hatchery stock/Andrew Creek 

Andrew Creek 85–87 SE/nearby district Sitka Sound 

Indian River 89–99 proximate Sitka Sound, 
Crescent Bay 

Chum Security Bay 82–83 Same region Gunnuk Creek, 
Portage Bay 

Hidden Falls 84–88 Same region Gunnuk Creek, 
Kake Sha, 

Southeast Cove 

Gunnuk Creek 88–99 proximate 

Coho Portage Creek  94–96 SE/same district Portage Creek 

Species Source Years Distance Remote Release Comments 

OPERATOR:  KNFC 

LOCATION:  GUNNUK CREEK 

Species Source Years Distance Remote Release Comments 

OPERATOR:  SJC 

LOCATION:  INDIAN RIVER 
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Table A1 cont.  Broodstock history (hatcheries operating in 1999):  Southeast Region. 

Chum Tamgas Creek 93–98 proximate BIA Hatchery 

Coho Nadzaheen Creek 78–81 SE/same district Tamgas Harbor 

Columbia River,WA 79–81 Washington (state) Tamgas Harbor 

Ketchikan Creek 80–82 SE/same district Tamgas Harbor 

Tamgas Creek 81–97 proximate Tamgas Harbor, 
Tent Lake 

Chinook Ketchikan Creek 82–85 SE/same district Tamgas Creek Hatchery stock/Unuk River 

Hybrid 85–88 Tamgas Creek Hatchery hybrid stock/ 
Unuk & Chickamin Rivers 

Neets Bay 86–87 SE/same district Tamgas Creek Hatchery stock/Unuk River 

Unuk River 87–88 SE/same district Tamgas Creek 

Little Port Walter 87–89 SE/same district Tamgas Creek Hatchery stock/Unuk River 

Tamgas Creek 87–99 proximate Tamgas Creek 

Coho Auke Creek 78–86 proximate 

Sashin Creek 82–85 SE/nearby district Auke Creek 

Chinook Carson,WA 71–73 Washington (state) Little Port Walter Washington state hatchery stock 

Chickamin River 76–95 SE/nearby district Little Port Walter 

Unuk River 76–95 SE/nearby district Little Port Walter 

King Salmon River 88–92 SE/nearby district Little Port Walter 

Little Port Walter 93–99 proximate 

Species Source Years Distance Remote Release Comments 

OPERATOR:  FEDERAL 

LOCATION:  AUKE CREEK 

LOCATION:  LITTLE PORT WALTER 

Coho Klawock River 78–98 proximate 

Cable River 86–92 SE/same district Cable River 

Thorne River 88–92 SE/nearby district Rio Roberts 

Karta River 93-95 SE/nearby district Old Frank Lakes 

Sockeye Klawock Lake 86–99 proximate Klawock Lake 

Species Source Years Distance Remote Release Comments 

OPERATOR:  POWHA 

LOCATION:  KLAWOCK 

Species Source Years Distance Remote Release Comments 

OPERATOR:  MIC 

LOCATION:  TAMGAS CREEK 
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Table A1 cont.  Broodstock history (hatcheries operating in 1999):  Southeast Region. 

Coho Green River,WA 72–73 Washington (state) Ward Lake Washington state hatchery stock 

Blind Slough 73–78 SE/same district Crystal Creek, 
Mendenhall, 

Salmon Creek, 
Sheep Creeks 

Bear Lake 74–76 SC/Seward Crystal Creek 

Ship Creek 74–77 SC/Anchorage Mendenhall River 

Duncan Salt Chuck 78–81 SE /same district Crystal Creek 

Crystal Creek 79–98 proximate Crystal Creek, 
Ohmer Creek, 

Irish Creek, 
Sumner Creek, 
Slippery Creek, 
St Johns Creek 

Slippery Creek 86–87 SE/nearby district Slippery Creek 

St Johns Creek 86–87 SE /same district St Johns Creek 

Mitchell Creek 92–96 SE /same district Mitchell Creek 

Portage Creek 92–93 SE/nearby district Portage Creek 

Chinook Chignik River 71–73 AP/Chignik Crystal Creek 

Ship Creek 71–75 SC/Anchorage Crystal Creek 

Chickamin River 75–76 SE/nearby district Crystal Creek 

Nakina River 75–76 Crystal Creek 

Andrew Creek 75–79 SE/nearby district Crystal Creek 

King Salmon River 76–77 SE/nearby district Crystal Creek 

Farragut River 83–93 Farragut Lake 

Tahini River 84–86 Tahini River 

Harding River 86–92 Harding River 

Crystal Creek 81–99 proximate 

Species Source Years Distance Remote Release Comments 

OPERATOR:  ADF&G 

LOCATION:  CRYSTAL LAKE 

Coho Ketchikan Creek 74–98 proximate Ketchikan Creek, 
Ward Lake 

Reflection Lake 86–94 SE/same district Ketchikan Creek, 
Ward Lake 

Reflection Lake, 
Margaret Lake 

Ward Lake 90–95 SE/same district Bold Island Lake, 
Ketchikan Creek, 

Ward Lake 

Chinook Unuk River 77–82 SE/same district Ketchikan Creek

 Ketchikan Creek 81–99 proximate 

Species Source Years Distance Remote Release Comments 

OPERATOR:  KHC 

LOCATION:  DEER MOUNTAIN 
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Table A2.  Broodstock history (hatcheries operating in 1999):  Cook Inlet Region. 

Coho Ship Creek proximate Ship Creek, 
Bird Creek, 

Campbell Creek 

Little Susitna River Ship Creek, 
Bird Creek, 

Campbell Creek

 Jim Creek Eklutna 
Bear Lake Homer, Seward 

Chinook Deception Creek Willow Creek 

Ninilchik Ninilchik 

Chinook Ship Creek proximate Ship Creek 

Moose Creek Eklutna 

Crooked Creek Crooked Creek 

Ninilchik Halibut Cove, Seldovia, 
Homer, Seward

 Deception Creek Whittier, Valdez, Cordova 

Coho Bear Lake 89–99 Bear Lake 

Sockeye Tustemena Lake 90–99 Tustemena Lake, 
Kirschner Lake, 
Leisure Lake, 
Hazel Lake 

Packers Lake 90–97 Packers Lake, 
Grouse Lake 

Hidden Lake 89–99 Hidden Lake 

Chelatna Lake 89–95 Chelatna Lake 

Big Lake 98–99 Big Lake 

Upper Russian Lake 89–91 Bear Lake 

South Fork Big River 89–92 Bear Lake

                                Bear Lake  92–99 Bear Lake 

Pink Tutka Creek proximate 

Species Source Years Distance Remote Release Comments 

OPERATOR:  PGHC 

LOCATION:  PORT GRAHAM 

Species Source Years Distance Remote Release Comments 

OPERATOR:  CIAA 

LOCATION:  TRAIL LAKES 

Pink Port Graham River 90–00 proximate Port Graham 

English Bay River 

Sockeye English Bay River 89–00 proximate English Bay 

Coho Port Graham River 96-98 proximate Port Graham 

All Trail Lakes hatchery fish 
for remote release 

LOCATION:  TUTKA BAY 

Species Source Years Distance Remote Release Comments 

OPERATOR:  ADF&G 

LOCATION:  FT. RICHARDSON 

LOCATION:  TUTKA BAY 
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Table A3.  Broodstock history (hatcheries operating in 1999):  Prince William Sound. 

Pink Duck River 76 PWS/same district Even year source 

Larson Creek 75–76 PWS/same district Both odd and even year source 

Ewan Bay 75 PWS/same district Odd year source 

Koering 78–99 proximate Wild fish mixed with hatchery broodstock 

Pink Koering 85–89 Hatchery source 

Noerenberg 89–99 proximate 

Chum Wells River Same region 

Coho Mile 18 Creek Same region 

Power Creek  Same region 

Corbin Creek Same region VFDA hatchery stock 

Pink Cannery Creek 78–99 proximate 

Sockeye Eyak Lake Same region Early Run 

Coghill Lake Same region 

Eshamy Lake Same region 

Sockeye Gulkana River 73–99 proximate Onsite incubation boxes 

Species Source Years Distance Remote Release Comments 

OPERATOR:  PWSAC 

LOCATION:  KOERNIG 

Species Source Years Distance Remote Release Comments 

OPERATOR:  VFDA 

LOCATION:  SOLOMON GULCH 

Pink Valdez Arm 81–82 PWS/same district 

Solomon 83–99 proximate 

Coho Corbin Creek proximate 

LOCATION:  NOERENBERG 

LOCATION:  CANNERY CREEK 

LOCATION:  MAIN BAY 

LOCATION:  GULKANA 
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Table A4.  Broodstock history (hatcheries operating in 1999):  Kodiak Island. 

Pink Big Kitoi Creek 72–99 proximate 

Chum Sturgeon River 81–85 

Big Kitoi Creek 86–99 proximate 

Coho Buskin River 82–85 

Little Kitoi Lake 83–92 proximate 

Big Kitoi Creek 93–99 proximate 

Coho Buskin River 93–00 Stocked in Kodiak road system lakes 

Sockeye Afognak Lake 91–00 Hidden Lake, All for remote release sites 
Big Waterfall Lake, 

Little Waterfall Lake, 
Crescent Lake 

Laura Lake 93–00 Laura Lake 

Malina Lake 91–00 Malina Lake 

Saltry Lake 94–00 Spiridon Lake 
Ruth Lake 

Species Source Years Distance Remote Release Comments 

OPERATOR:  KRAA 

LOCATION:  KITOL BAY 

LOCATION:  PILLAR CREEK 
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APPENDIX B 

SOUND SCIENCE REVIEW AND PLANNING TEAM RESEARCH OBJECTIVES 

CONSERVATION 

1. Estimate the extent and causes of migration 
(straying) between Prince William Sound 
salmon local populations. 

2. Describe microclimate environmental differ-
ences and connection to genetic differences. 

3. Evaluate hatchery management and fish cul-
tural effects on straying. 

4. Determine extent of outbreeding depression 
by appropriate controlled experimentation. 

ECOLOGY 

1. Determine distribution and abundance of 
prey, species composition, and ocean tempera-
ture along the migratory pathway. 

2. Estimate growth rate of the early life stages of 
pink salmon. 

3. Monitor bioenergetic model of growth and de-
scribe changes in optimal growth conditions 
over time. 

4-7. Four proposals having to do with various as-
pects of monitoring primary production in 
Prince William Sound. 

8. Monitor predation models focused on how 
predator distribution responds to localized, 
short-term aggregations of vulnerable prey 
(hatchery releases). 

9. Monitor the effect of pink salmon production 
on regional predator population size. 

MANAGEMENT 

1. Identify and characterize the effects of harvest 
management on hatchery and wild popula-
tions. 

2. Identify locations outside of hatchery termi-
nal areas that will exploit hatchery populations 
with low exploitations of wild stocks. 

3. Determine geographic areas that are affected 
by straying. 

4. Determine the relationship of run entry tim-
ing and straying potential of hatchery stocks. 

5. Improve precision and accuracy of forecast 
methods to identify run strengths of individual 
hatcheries. 
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h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

A d diti o n all y, I b eli e v e it i s pr ettt o b vi o u s t h at t h e p etiti o n er s ar e a b u si n g u s e of t h e e m er g e n c y p etiti o n., I wi s h t o v oi c e a c o n c er n a b o ut t hi s
pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or
pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a
di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d
m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n. 

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

 

Si g n e d, K e n n et h J o n e s

P C 0 9 2
1 of 1



Al as k a B o ar d of Fis h eri es  

J u n e a u, Al as k a 

G e ntl e m e n:  
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s u p p orti n g  s p ort fis hi n g, t o uris m, p ers o n al us e fis hi n g, c o m m er ci al fis hi n g,  s e af o o d pr o c e ssi n g, al o n g 

wit h ot h er e c o n o mi c b e n efit s t h at s pr e a d t hr o u g h o ut t h e st at e .  

It is i m p ort a nt t o r e m e m b er t h at o ur b o ar d dis c uss e s pr o d u cti o n c h a n g e s wit h gr e at d et ail. T h e s e 

dis c ussi o ns ar e first v ett e d b y o ur Pr o d u cti o n Pl a n ni n g C o m mitt e e, t h e n p ast t o t h e f ull b o ar d f or a v ot e 

e v e n b ef or e b ei n g s u b mitt e d t o t h e Al as k a D e p art m e nt of Fis h a n d G a m e. T hr o u g h t h e y e ars P W S A C h as 

s u b mitt e d P er mit Alt er ati o n R e q u e st s t h at h a v e b e e n d e ni e d f or v ari o us r e as o n, w hi c h is pr o of t h e 

pr o c e ss i n pl a c e w or k s.  

I as k t h at t h e b o ar d f ull y c o nsi d er t h e w h ol e pr o c e ss r e g ar di n g t h e P er mit Alt er ati o n R e q u est, as I att e st 

t h at t h e eff ort p ut i nt o t h es e is si g nifi c a nt. W e ar e i n t h e mi d dl e of t h e s al m o n s e as o n a n d s h o ul d b e 

f o c usi n g o ur ti m e o n t h e fis hi n g s e as o n b ef or e us . 
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a d dr e ss e d s e v er al ti m e s t his wi nt er a n d s pri n g . At t his p oi nt  yo u ar e n o w li miti n g t h e o p p ort u nit y f or 
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pr o c e ss ors, p u bli c, a n d h at c h er y o p er at ors t o d e v ot e t h e att e nti o n t o t h e t o pi c a n d h el p e x pl ai n t h e 

pr o gr a m a n d w h at it m e a ns t o t h e m.   

O ur H at c h eri e s ar e b a c k e d b y y e ars of e x p eri e n c e, s ci e n c e, a n d b y p e o pl e w h o h a v e a tr u e i nt er e st i n 

b ett eri n g t h e c o m m u niti e s.  

Pl e as e d e n y t his e m er g e n c y p etiti o n r e q u e st  

 

T h a n k y o u,  

K e n n et h R o b ers o n, P W S A C B o ar d M e m b er  

1 2 8 4 R ai n b o w L a n e, F er nl e y, N e v a d a  8 9 4 0 8  
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Chairman Jensen and members of the Board of Fish, 
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This letter is in response to the emergency petition to halt the implementation of a PAR for increased pink 
salmon production at Valdez Fisheries Development Association's (VFDA) Solomon Gulch Hatchery. I 
would like to encourage you to take no action on the request of the signatories on this petition to 
rescind the PAR awarded to VFDA. The current petition attempts to subvert the established hatchery 
permitting process and cycle and brings to bear as evidence alarmist references to a list of scientific 
articles. Additionally, it runs counter to good public policy to hold an emergency meeting mid-summer, 
when those most likely to be affected by any decision have limited ability to participate in the public 
process. 

At the outset it is important to realize there is a fact-based, scientific counter-narrative to the one that has 
recently been presented to you in public and written comment and in the media. Armed with the 
knowledge that there is a supportive base of information for the approved increase at VFDA, and the fact 
that essentially the same petition has already b~en submitted and rejected as not constituting an 
emergency within weeks of the current petition, the Board must reject this petition and proceed with the 
objective of gaining greater knowledge of the Alaska Hatchery Program as scheduled at the October work 
session. 

Closer examination of the list of articles provided by the petitioners has demonstrated two basic findings: 
1) much of the information that is highlighted by the petition signatories is neither new, nor unexpected, 
demonstrates no clear threat to the resource, and overall does not meet the stipulated criteria for an 
emergency; and 2) the petitioners rely on list of titles that they would have you believe condemn hatchery 
production and practice, but they themselves make no effort to demonstrate where these articles provide 
such conclusive evidence. Examination of the list of articles reveals that certain of these papers contain 
serious flaws and unsupported conclusions. In these instances, the articles often rely on weak correlations 
with low statistical significance which do little to support the authors' suppositions and conveniently 
ignore other factors that have been investigated as drivers of population dynamics and marine survival. 

Despite the contention of the petitioners that the modest increase in production at VFDA's Solomon 
Gulch Hatchery presents an emergency, the information provided neither supports the assertion nor meets 
the Board's criteria for an emergency. Recent claims that hatchery production, and pink salmon 
production in particular, has been greatly on the rise for over two decades are not supported through the 
data. Following the increased production of the early 1990s, hatchery production in the State of Alaska 
and in the North Pacific has been relatively stable over the last 2.5 decades (Figures 1-3). The North 
Pacific Anadromous Fish commission tracks hatchery production and provides extensive information 
related to number and species. You can see (Figure 1) that US hatchery production represents only about 
20% of the whole and has remained stable for an extended period. No distinction is made here to separate 
Alaska Hatchery production from that of Oregon, Washington, California, and Idaho. 
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Figure 1. Hatchery releases, 1952-2016, Source: North Pacific Anadromous Fish Commission 
(NPAFC). 2017. NPAFC Pacific salmonid hatchery release statistics (updated 31 July 201 7). 
North Pacific Anadromous Fish Commission, Vancouver. Accessed Month, Year. Available: 
www.npafc.org. 

Of the hatchery releases to the North Pacific, Pink salmon appear to represent around 25% of the total 
hatchery releases (Figure 2). In Alaska, pink salmon represented just over half (53.8%, 894 million) of 
the overall hatchery releases in 2016 (ADF &G Alaska Salmon Fisheries Enhancement Annual Report, 
2017, RIR No. 5118-02), and in the context of overall hatchery production in the North Pacific, this 
represents approximately 18.8% of all hatchery releases to the North Pacific. Again, this figure further 
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Figure 3. Hatchery Releases by Species, 1952-2016; Source: North Pacific Anadromous Fish 
Commission (NPAFC). 2017. NPAFC Pacific salmonid hatchery release statistics (updated 31 
July 2017). North Pacific Anadromous Fish Commission, Vancouver. Accessed Month, Year. 
Available: www.npafc.org. 
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demonstrates the consistent trend in hatchery production over the last 2.5 decades. This trend of steady 
production has persisted and echoes a period of record high salmon abundance (hatchery and naturally 
produced) in the North Pacific as a whole. That there have been variable trends over time for various 
species in terms of body size, size at age, marine survival, abundance, etc. throughout this period of 
sustained high abundance is fair evidence that the relative constant of hatchery production is not the 
primary driver of those trends. 

For Alaska taken alone and factoring in variability in survival at various life stages, Alaska Hatchery 
production for all species again reflects this relatively stable trend in production since the early 1990s 
(Figure 3). 
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Figure 3. Total salmon eggs collected, juveniles released and adult return for Alaska salmon 
hatchery programs, 1977-2017; ADF&G Alaska Salmon Fisheries Enhancement Annual Report, 
2017, RIRNo. 5Jl8-02 

Certainly, an increase in production of 20 million seems quite large, but taken in the context of the above 
figures, consider this: hatchery pink salmon from all countries make up approximately 15% of the pink 
salmon biomass in the North Pacific (Ruggerone, 2018). The increase in that percentage by the addition 
of the resultant juveniles (estimated at 18 million) from the approved PAR for VFDA represents a fraction 
of a percent. Through other lenses, this increase represents less than a 10% increase in the facility's 
production, less than a 3% increase in releases to the Prince William Sound, approximately 2% increase 
in the total pink salmon releases from Alaska Hatcheries, and as little as 0 .1 % of the pink salmon biomass 
in the North Pacific. 

Further claims against hatchery production, such as those by the petitioners, imply that increases in 
hatchery pink salmon production threaten to upset the balance in ocean carrying capacity. The list of 
articles supplied by the petitioners does not establish with any credibility that the approved increase at 
VFDA constitutes an emergency by this means. The articles contain no conclusive evidence to confirm 
that a 2% increase Alaska hatchery pink salmon releases will have a negative impact on Alaska fishery 
resources now or in the future. For more detailed information please reference "Scientific Analysis & 
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Review of Journal Articles Submitted by Petitioners KRSA et.al." Submitted by Alaska PNP Aquaculture 
Associations" as included with the written comment submitted by VFDA in relation to the emergency 
petition. 

In an effort to support their claims, the petitioners provide numerous statements on hatchery production 
and regulation but make no statement as to how the approved PAR has not met the established process or 
policies (Factors 1-6 of the emergency petition). Subsequently, they make two contentions, one related to 
hatchery pink salmon presence (straying) observed in Lower Cook Inlet Streams in 2017 and another 
related ocean carrying capacity in relation to hatchery pink salmon production. In response to these 
contentions: 

On Straying: 
1) Straying of pink salmon an acknowledged consideration in the development of the Alaska 

Hatchery Program and is inherent to all salmon species-pink salmon especially. Discussion and 
investigation of hatchery straying is an ongoing part of the programs. 

2) An understanding of the distinctions between stray rates and hatchery fractions is important to 
understanding both the hatchery otolith marks recovered in LCI in 2017 and the Hatchery-Wild 
Interaction study. Without that understanding, the LCI information has little relevance. 

3) The collection of hatchery-marked otoliths collected by ADF&G in Lower Cook Inlet streams 
was conducted as a result of opportunistic sampling events in 2017. The sampling conducted was 
not a formal straying study structured to conduct representative sampling of a statistically 
significant portion of the returning population throughout the spawning period. The percentages 
indicated are not representative of stray rate or even hatchery fraction present in the overall 
escapement for 201 7. 

4) Furthermore, there is documented assessment of overall stray rates in the Prince William Sound 
for the initial years of the Hatchery-Wild Interaction study (2013-2015). This is the best science 
available in relation to potential straying trends associated with pink salmon stocks in the Prince 
William Sound. 

5) Finally, an important factor in the approval of this par is the notable temporal separation between 
the early pink stock used by VFDA and other PWS stocks. This type of separation in run and 
spawn timing mitigates concerns related to straying. The local derivation of the early SGH stock 
as well as the existing temporal separation in the hatchery bloodstock made it ideal for hatchery 
use. 

On Ocean Carrying Capacity: 
1) A number of the scientific articles offered as evidence by the petitioners contain weak if not 

unsupportable correlations and conclusions while others, though sound science, don't carry the 
dire implications the authors of the petition imply. For example: 

2) Ruggerone and Irvine, 2018, ''Numbers and Biomass ofNatural- and Hatchery-Origin Pink 
Salmon, Chum Salmon, and Sockeye Salmon in the North Pacific Ocean, 1925-2015" 

a. This article indicates that 1990-2015 has been a sustained period of high salmon 
abundance of all species; pink salmon abundance has been more variable than other 
species and thus unlikely to be driving abundance of other species; and 

b. The fact that hatchery pink salmon represent only 15% of the total pink salmon biomass 
in the North Pacific supports that pink salmon likely have only a low-to moderate impact 
on the food web. 

c. This information, pulled from a single article provided by the petitioners is further 
indication that the petitioners' claims are sensational rather than substantial and should 
be discounted until such a time that the Board has gained better understanding of the 
hatchery programs and hatchery science. In the meantime established practice and 
process should stand. 
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3) There are many potential drivers of ocean carrying capacity, marine survival, size at age, etc. 
such as climate regimes or climate events, sea surface temperature, increased marine mammal 
populations & etc. The following are two such examples of investigations that look at other 
drivers of abundance and survival of Chinook salmon: 

a. Siegel, J.E. M.V. McPhee and M.D. Adkison (2017) "Evidence that Marine 
Temperatures influence growth and Maturation of Western Alaska Chinook Salmon, 
Marine and Coastal Fisheries Dynamics, management, and Ecosystem Science 9:441-
456, 2017." 

b. Chasco, B.E. et.al (2017) "Competing tradeoffs between increasing marine mammal 
predation and fisheries harvest of Chinook salmon. Scientific Reports 1, Article number: 
15439 (2017)." 

Hatchery Operators from across the state are looking forward opportunity increase the knowledge and 
awareness of Alaska Hatchery programs and the foundational scientific principles with which they were 
conceived. The Board has scheduled time during the October 2018 work session to begin to better 
familiarize itself with the Alaska Hatchery programs and should not consider taking action in limiting or 
altering approved Hatchery permitting without greater knowledge of the programs and the science that 
supports them. 

Sincerely, 

~~~~~ 
Tina-Fairbanks 
Executive Director 
Kodiak Regional Aquaculture Association 

Submitted via email: dfg.bof.comments@alaska.gov 
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I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.
H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.
Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.
P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.
R e s p e ctf ull y S u b mitt e d,

K orr y R. V ar g o
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S u b mitt e d B y
k yl e

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 2: 2 1: 2 4 P M

Affili ati o n

T o: Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

 

Si g n e d,

K yl e Ri c h ar d M o s s
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S u b mitt e d B y
L arr y B ell III

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 1: 4 5: 0 0 A M

Affili ati o n

P h o n e
( 9 0 7) 7 1 5- 4 1 6 7

E m ail
l arr y m a n 2 7 @ g m ail. c o m

A d dr e s s
4 8 0 S Gl a ci er Dr
W a sill a, Al a s k a 9 9 6 5 4

I b eli e v e t h at s ci e n c e a n d a n n u al r e p ort s s h o w t h at n ot hi n g b ut b e n efit s c o m e fr o m t h e s e h at c h er y fi s h eri e s. W e ar e n ot o nl y pr o vi di n g f o o d
f or t h e e c o s yst e m b ut f o o d f or t h e p o p ul ati o n i n a v er y h u m a n e w a y. T o eli mi n at e t h e s e h at c h eri e s w o ul d h a v e a n i m m e n s e a n d a br u pt
eff e ct o n t h e w h ol e e c o s yst e m w hi c h w e w o ul d r e gr et i n t h e y e ar s t o c o m e. I r e s p e ct t h e p e o pl e a g ai n st t h e s e h at c h eri e s a n d t h eir
o pi ni o n s a n d b eli e v e t h e y h a v e t h e ri g ht t o t a k e it t o c o urt w h e n b ot h p arti e s c o ul d b e pr e s e nt. T o h ol d it w hil e t h e p o p ul ati o n m o st aff e ct e d
i s o ut w or ki n g a n d u n a bl e t o att e n d i s u n ci vil a n d cr u el. I v ot e t o d e n y t hi s r e q u e st f or a e m er g e n c y p etiti o n m e eti n g.
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S u b mitt e d B y
L a ur a B e a m

S u b mitt e d O n
7/ 9/ 2 0 1 8 9: 2 8: 5 3 A M

Affili ati o n

C h air m a n a n d m e m b er of t h e B o ar d of Fi s h,

M y h u s b a n d a n d I m a k e o ur li vi n g fr o m c o m m er ci al fi s hi n g a n d h a v e d o n e s o si n c e t h e e arl y 1 9 8 0 s. I a m writi n g t o y o u i n s u p p ort of t h e
h at c h eri e s i n Pri n c e Willi a m S o u n d w hi c h ar e u n d er att a c k b y t h e K e n ai Ri v er S p ortfi s hi n g A s s o ci ati o n. T h eir att a c k a p p e ar s t o h a v e n o
b a si s i n f a ct. W h er e i s t h e r e s e ar c h t h at s u p p ort s t h eir b eli ef t h at h at c h er y fi s h i s c a u si n g a d e cr e a s e i n ki n g s al m o n r et ur n s ? I i m pl or e y o u
t o d e n y t h eir e m er g e n c y p etiti o n t h at i s b ei n g c o n si d er e d i n t h e mi d dl e of e v er y o n e' s fi s hi n g s e a s o n. L et' s a d dr e s s t hi s w h e n all si d e s c a n
b e pr e s e nt. 

At o n e ti m e, t h er e w a s a r e s e ar c h pr oj e ct pl a n n e d t o st u d y t h e ki n g s al m o n i n C o o k I nl et. It w a s t o b e c o n d u ct e d b y t h e C a n a di a n fir m
Ki nt a m a, b ut G o v P ar n ell c ut t h e f u n di n g f or t h e pr oj e ct. If w e h a d t h e r e s ult s of t h at r e s e ar c h, w e w o ul d k n o w m or e a b o ut t h e mi gr at or y
p att er n s of t h e s e fi s h a m o n g ot h er t hi n g s.

T h a n k y o u f or y o u ti m e,

L a ur a B e a m
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S u b mitt e d B y
L a ur e n W olf or d

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 1: 4 5: 3 5 A M

Affili ati o n

P h o n e
9 0 7 3 9 9 8 0 8 3

E m ail
L a ur e n. a. w olf or d @ g m ail. c o m

A d dr e s s
P O B o x 9 4 2
H o m er, Al a s k a 9 9 6 0 3

I a m a t hir d g e n er ati o n c o m m er ci al fi s h er m a n. I h a v e r eli e d o n t h e i n c o m e of t h e P W S h at c h er y fi s h eri e s t hr o u g h o ut m y lif eti m e. T h e
s u st ai n a bili y a n d s u c c e s s of t hi s fi s h er y i s s h o w n i n t h e d at a. I a m c urr e ntl y w or ki n g o n a b o at a n d b eli e v e it i s c o m pl et el y u n et hi c al f or t hi s
m e eti n g t o b e h el d w hil e t h e m aj orit y eff e ct e d will b e u n a bl e t o att e n d d u e t o b ei n g a w a y f or o ur j o b s. I v ot e t o d e n y t hi s e m er g e n c y p etiti o n
r e q u e st. 
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S u b mitt e d B y
L er o y C a b a n a

S u b mitt e d O n
7/ 3/ 2 0 1 8 5: 1 0: 0 9 P M

Affili ati o n

P h o n e
9 0 7 2 0 2 1 0 2 9

E m ail
ll c a b a n a @ y a h o o. c o m

A d dr e s s
B o x 4 9
H o m er, Al a s k a 9 9 6 0 3

I a m writi n g t hi s c o m m e nt w hil e e n g a g e d i n c o m m er ci al s al m o n s ei ni n g i n P W S, I a m di s a p p oi nt e d t o s a y t h e l e a st t o h e ar t h e B O F i s
h a vi n g a n ot h er e m er g e n c y m e eti n g o n t h e v er y s a m e i s s u e w hil e t h e c o m m er ci al s al m o n fi s h er m e n w h o m will b e dir e ctl y aff e ct e d b y t h e
a cti o n t h e B O F m a y t a k e ar e c o m mitt e d t o b ei n g o ut fi s hi n g. J ul y c o ul d n ot b e d e s cri b e d a s a ti m e w h e n P W S s ei n er s a n d gi n n ett er s c a n
l e a v e t h eir fi s hi n g t o t e n d B O F h e ari n g s.                                                                                      T h e i s s u e of p o s si bl e eff e ct s of h at c h er y
pr o d u cti o n o n wil d s al m o n a n d ot h er e n vir o n m e nt al q u e sti o n s i s f ar fr o m n e w or c o n si d er e d a n " e m er g e n c y" . I n f a ct a s t h e B O F a n d t h e
gr o u p s r e q u e sti n g t h e e m er g e n c y m e eti n g ar e f ull y a w ar e, t h er e i s t h e l ar g e st st u d y o n e x a ctl y t hi s q u e sti o n c urr e ntl y o n g oi n g a n d t h e fir st
p u bli s h e d r e s ult s o n pi n k s al m o n h at c h er y i m p a ct s ar e e x p e ct e d t o b e a v ail a bl e i n 2 0 1 9, y u p, n e xt y e ar. T hi s st u d y e n c o m p a s s e s b ot h
pi n k a n d c h u m s al m o n, it h a s w h at m o st p e o pl e w o ul d c o n si d er t h e b e st s ci e ntifi c a n d bi ol o gi c al mi n d s i n N ort h A m eri c a a n d p o s si bl y t h e
w orl d. It h a s b e e n g oi n g o n f or y e ar s a n d h a s c o st t e n s of milli o n s of d oll ar s. S o h er e w e ar e, h a vi n g a n ot h er e m er g e n c y m e eti n g wit h t h e
i nt e nt of t h e p etiti o n t o c o n vi n c e t h e B O F t o t a k e a cti o n t hi s s u m m er, v oi di n g a n e xi sti n g 2 0 milli o n pi n k e g g i n cr e a s e t o t h e V al d e z
h at c h er y. T h e f ol k s i n v ol v e d i n t hi s e m er g e n c y ar e f or all pr a cti c al p ur p o s e s r e g ul ar f ol k s, s p ort fi s h er m e n, b u si n e s s o w n er s a n d a r e s e ar c h
p er s o n. I n c o ntr a st, t h e f ol k s c o n d u cti n g t h e s ci e ntifi c e v al u ati o n ar e lif el o n g s ci e nti st s a n d bi ol o gi st s. T hi s b e g s t h e q u e sti o n, i s t h e
i nt e n d e d a cti o n b ei n g r e q u e st e d l o o ki n g f or t h e b e st p o s si bl e a n s w er t o p o s si bl e eff e ct s fr o m h at c h er y s al m o n or i s t h e i nt e nt t o h a v e t h e
B O F t a k e a cti o n b ef or e t h e st u d y i s r el e a s e d.                    A s f ar a s t hi s b ei n g d e s cri b e d a s a n e m er g e n c y, l et s vi sit a ct u al f a ct s. P W S
c urr e ntl y c oll e ct s i n b all p ar k n u m b er s a b o ut 7 0 0 milli o n pi n k e g g s y e arl y. I c o ul d pr o vi d e t h e e x a ct n u m b er b ut I a m o ut fi s hi n g a n d a m
wit h o ut t h e b e n efit of m y c o m p ut er. N o w t h e e m er g e n c y i s s u p p o s e d t o d o w h at ? T h er e ar e alr e a d y 7 0 0 milli o n e g g s b ei n g c oll e ct e d a n d
t h e p etiti o n f ol k s s a y w e n e e d t o st o p t hi s alr e a d y a p pr o v e d 2 0 milli o n e g g c oll e cti o n at t h e V al d e z h at c h er y. T hi s r e pr e s e nt s a b o ut 3 % of
t h e e xi sti n g h at c h er y pi n k pr o d u cti o n i n P W S.  N o n e of t hi s m a k e s a n y s e n s e, y o u ar e h a vi n g a n e m er g e n c y m e eti n g i n t h e mi d dl e of t h e
c o m m er ci al s al m o n s e a s o n t o v oi d a n e xi sti n g 2 0 milli o n e g g c oll e cti o n, w hi c h r e pr e s e nt s 3 % of c urr e nt P W S pi n k e g g pr o d u cti o n. T h e
f ol k s w h o m ar e r e q u e sti n g t h e e m er g e n c y m e eti n g h a v e b y a n y m e a s ur e v er y li mit e d s ci e ntifi c a n d bi ol o gi c al e x p eri e n c e. M e a n w hil e t h e
w orl d s l ar g e st, m o st e x p e n si v e, s al m o n str a yi n g st u d y w hi c h i s b ei n g o v er s e e n b y Al a s k a' s fi s h eri e s d e p art m e nt i s d u e t o h a v e p u bli s h e d
r e s ult s i n 2 0 1 9..   I h a v e m u c h m or e t o s a y o n t hi s t o pi c, b ut a s I h a v e s ai d, I a m c urr e ntl y h ar v e sti n g P W S h at c h er y c h u m s al m o n i n S W
P W S a n d h a v e n o i nt er n et, n o c o m p ut er a n d littl e ti m e t o d e al wit h a B O F m e eti n g i n J ul y.
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S u b mitt e d B y
L e sli e All e n

S u b mitt e d O n
7/ 5/ 2 0 1 8 1: 2 4: 0 7 P M

Affili ati o n

P h o n e
9 0 7 8 3 1 0 6 9 4

E m ail
l c all e n @ g ci. n et

A d dr e s s
B o x 9 8 4 
V al d e z, Al a s k a 9 9 6 8 6

 

Al a s k a h a s a n a d mir a bl y o p e n p u bli c pr o c e s s f or a m e n di n g fi s h eri e s r e g ul ati o n s, b ut t h at pr o c e s s i s b ei n g a b u s e d b y a
s p e ci al i nt er e st gr o u p. T hi s will b e t h e f o urt h ti m e t hi s t o pi c h a s b e e n a d dr e s s e d b y t h e B o ar d of Fi s h eri e s or t h e Al a s k a
D e p art m e nt of Fi s h a n d G a m e i n l e s s t h a n 6 m o nt h s. T h er e i s n o n e w i nf or m ati o n t o w arr a nt h ol di n g a s p e ci al m e eti n g t o
di s c u s s a p etiti o n t h at h a s b e e n alr e a d y b e e n d et er mi n e d, b y b ot h t h e b o ar d a n d t h e C o m mi s si o n er of Fi s h a n d G a m e, n ot t o
m e et t h e e m er g e n c y p etiti o n crit eri a.

I a m v er y di s a p p oi nt e d t h at t h e b o ar d h a s el e ct e d t o h ol d a m e eti n g i n t h e mi d dl e of t h e s u m m er fi s hi n g s e a s o n w h e n t h e
p arti ci p a nt s m o st aff e ct e d d o n ot h a v e t h e o p p ort u nit y t o p arti ci p at e. Al a s k a’ s h at c h eri e s ar e vit al t o m y b u si n e s s, a n d w e ar e
a mi d a b u s y fi s hi n g s e a s o n w hi c h i s o ur o nl y o p p ort u nit y t o m a k e a n i n c o m e a n d s u p p ort o ur f a mili e s. 

T h e b o ar d h a s alr e a d y e st a bli s h e d a c o m mitt e e, s c h e d ul e d t o m e et i n O ct o b er, t o a d dr e s s h at c h eri e s. T hi s i s t h e a p pr o pri at e
ti m e t o a d dr e s s t h e t o pi c, all o wi n g t h e d e p art m e nt, h at c h eri e s, a n d s al m o n u s er s t o pr e s e nt i nf or m ati o n t h at will h el p t h e
b o ar d m a k e i nf or m e d d e ci si o n s. 

I str o n gl y e n c o ur a g e t h e b o ar d t o o n c e a g ai n fi n d t h at t hi s e m er g e n c y p etiti o n d o e s n ot m e et t h e crit eri a a n d v ot e it d o w n. I
f urt h er e n c o ur a g e y o u t o t a k e n o a cti o n at t hi s m e eti n g a n d f oll o w t h e pl a n s y o u’ v e alr e a d y s et f ort h t o c o n v e n e a h at c h er y
c o m mitt e e at t h e O ct o b er W or k S e s si o n.

T h a n k y o u,  L e sli e All e n
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S u b mitt e d B y
Li a m C or c or a n

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 0: 1 2: 1 6 A M

Affili ati o n

P h o n e
8 0 1 8 6 6 9 4 9 7

E m ail
c or k yli a m @ h ot m ail. c o m

A d dr e s s
P. o. B o x 1 3 7 1
C or d o v a, Al a s k a 9 9 5 7 4

I a m writi n g a s a fi s h er m a n i n r e s p o n s e t o t h e Al a s k a B o ar d of Fi s h eri e s d e ci si o n t o h ol d a h e ari n g o n t h e E m er g e n c y P etiti o n fil e d M a y
1 6, 2 0 1 8. Al a s k a h a s a n a d mir a bl y o p e n p u bli c pr o c e s s f or a m e n di n g fi s h eri e s r e g ul ati o n s, b ut t h at pr o c e s s i s b ei n g a b u s e d b y a s p e ci al
i nt er e st gr o u p. T hi s will b e t h e f o urt h ti m e t hi s t o pi c h a s b e e n a d dr e s s e d b y t h e B o ar d of Fi s h eri e s or t h e Al a s k a D e p art m e nt of Fi s h a n d
G a m e i n l e s s t h a n 6 m o nt h s. T h er e i s n o n e w i nf or m ati o n t o w arr a nt h ol di n g a s p e ci al m e eti n g t o di s c u s s a p etiti o n t h at h a s b e e n alr e a d y
b e e n d et er mi n e d, b y b ot h t h e b o ar d a n d t h e C o m mi s si o n er of Fi s h a n d G a m e, n ot t o m e et t h e e m er g e n c y p etiti o n crit eri a. I a m v er y
di s a p p oi nt e d t h at t h e b o ar d h a s el e ct e d t o h ol d a m e eti n g i n t h e mi d dl e of t h e s u m m er fi s hi n g s e a s o n w h e n t h e p arti ci p a nt s m o st aff e ct e d
d o n ot h a v e t h e o p p ort u nit y t o p arti ci p at e. Al a s k a’ s h at c h eri e s ar e vit al t o m y b u si n e s s, a n d w e ar e a mi d a b u s y fi s hi n g s e a s o n w hi c h i s
o ur o nl y o p p ort u nit y t o m a k e a n i n c o m e a n d s u p p ort o ur f a mili e s. T h e b o ar d h a s alr e a d y e st a bli s h e d a c o m mitt e e, s c h e d ul e d t o m e et i n
O ct o b er, t o a d dr e s s h at c h eri e s. T hi s i s t h e a p pr o pri at e ti m e t o a d dr e s s t h e t o pi c, all o wi n g t h e d e p art m e nt, h at c h eri e s, a n d s al m o n u s er s
t o pr e s e nt i nf or m ati o n t h at will h el p t h e b o ar d m a k e i nf or m e d d e ci si o n s. I str o n gl y e n c o ur a g e t h e b o ar d t o o n c e a g ai n fi n d t h at t hi s
e m er g e n c y p etiti o n d o e s n ot m e et t h e crit eri a a n d v ot e it d o w n. I f urt h er e n c o ur a g e y o u t o t a k e n o a cti o n at t hi s m e eti n g a n d f oll o w t h e
pl a n s y o u’ v e alr e a d y s et f ort h t o c o n v e n e a h at c h er y c o m mitt e e at t h e O ct o b er W or k S e s si o n. T h a n k y o u, Li a m C or c or a n
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R E: P etiti o n c o n c er ni n g Pri n c e Willi a m S o u n d  H at c h er y M a n a g e m e nt Pl a ns  

D e ar C h air m a n J e ns e n a n d M e m b ers of t h e B o ar d of Fis h eri e s,  

 M y n a m e is M al c ol m Mil n e.  I a m a L o w er C o o k I nl et S al m o n S ei n e p er mit h ol d er a n d a cti v el y 

p arti ci p at e i n t h at fis h er y a m o n g ot h ers.  I a m als o t h e Pr e si d e nt of t h e N ort h P a cifi c Fis h eri e s 

Ass o ci ati o n ( N P F A) w hi c h is a H o m er b as e d c o m m er ci al fis hi n g gr o u p r e pr e s e nti n g o v er si xt y fis h er m e n 

w h o ar e i n v ol v e d i n fis h eri e s t hr o u g h o ut t h e st at e.  Gi v e n t h e ti m e of y e ar I a m u n a bl e t o g et a q u or u m 

of N P F A b o ar d m e m b ers t o t a k e a n offi ci al p o siti o n o n t his p etiti o n s o t h e c o m m e nt s i n t his l ett er ar e 

m y o w n.  

 T h e f irst c o m m e nt is t h at t h e ti mi n g of t his m e eti n g is t erri bl e f or t h e p arti ci p ati o n of a h u g e 

n u m b er of st a k e h ol d ers w h o ar e b us y fis hi n g t his ti m e of y e ar.  I a m c ert ai n t h at N P F A w o ul d t a k e a 

p o siti o n b ut w e ar e u n a bl e t o as o ur m e m b ers ar e s c att er e d t hr o ug h o ut t h e st at e w or ki n g l o n g h o urs 

a n d l ar g el y o ut of e as y c o m m u ni c ati o n r a n g e.  T h e i nf or m ati o n t h at t h e p etiti o n is b as e d o n h as b e e n 

a v ail a bl e si n c e F e br u ar y a n d t o w ait t his l o n g t o a ct o n it is u n a c c e pt a bl e.   T h e B o ar d h as alr e a d y 

d e ci d e d t o r e vi e w t h e s e iss u e s i n O ct o b er a n d t h at will all o w br o a d p arti ci p ati o n.  

 T h e s e c o n d c o m m e nt c o n c er ns t h e i nf or m ati o n t h at t h e p etiti o n sit e s as gr o u n ds f or a n 

e m er g e n c y. P a g e 2 of t h e P etiti o n st at e s “ 7. Pi n k s al m o n t h at s h o w e d u p i n str e a m s a cr o ss L o w er C o o k 

I nl et i n 2 0 1 7 w er e n’t all l o c al st o c k s, u p t o 7 0 p er c e nt w er e r el e as e s fr o m P W S h at c h eri e s. … I n Frit z 

Cr e e k, 7 0 p er c e nt of t h e 9 6 fis h s a m pl e d w er e fr o m P W S h at c h eri e s. I n B el u g a Sl o u g h, 5 6 p er c e nt of t h e 

2 8 8 fis h s a m pl e d w er e fr o m P W S ” First of all , t h e s a m ple s t h at ar e r ef er e n c e d w er e s m all, l a c ki n g i n 

m et h o d ol o g y a n d t a k e n i n o n e y e ar wit h o ut a n y s ort of st u d y pl a n t h at I’ m a w ar e of.  S e c o n dl y t h e 

s a m pl e sit e s ar e n ot e v e n s al m o n str e a m s.  I d o n’t h a v e ti m e t o s e e if t h e y ar e i n t h e A n a dr o m o us 

Str e a m C at al o g  b ut a n y o n e wit h k n o wl e d g e of t h e ar e a will t ell y o u t h at B el u g a Sl o u g h is c ert ai nl y n ot a 

s al m o n str e a m a n d Frit z Cr e e k m a y h a v e a f e w s al m o n s o m e y e ars.   T h e p er c e nt a g e s cit e d ar e n ot 

r el e v a nt.  T h e p etiti o n s e e m s t o b e l ar g el y b as e d o n t his s m all s a m pl e  a n d I r e s p e ctf ull y r e q u e st t h at t h e 

B o ar d f ull y e x a mi n e t h e d at a b ef or e m a ki n g s u c h a dr asti c d e cisi o n.   

 M y fi n al st at e m e nt is t h at I h o p e t h e B o ar d of Fis h eri es will r es p e ct t h e d e cisi o n b y t h e Al as k a 

D e p art m e nt of Fis h a n d G a m e t o gr a nt t h e 2 0 1 4 a m e n d e d P er mit Alt er ati o n R e q u e st ( P A R) t o t h e V al d e z 

Fis h eri e s D e v el o p m e nt Ass o ci ati o n  a n d s u bs e q u e ntl y d e n y t his p etiti o n .  I als o h o p e t h e B o ar d will 

r e ali z e t h at t his is n ot a n e m er g e n c y a n d all o w f or all of t h e st a k e h ol d ers t o p arti ci p at e i n t h e s c h e d ul e d 

m e eti n g i n O ct o b er.  I n m y o pi ni o n gr a nti n g t his p etiti o n w o ul d  b e a h u g e diss er vi c e t o t h e p u bli c 

pr o c e ss. I w o ul d  writ e m or e b ut I h a v e t o g et b a c k o ut t o t h e fis hi n g gr o u n ds .  T h a n k y o u f or y o ur 

c o nsi d er ati o n a n d I l o o k f or w ar d t o dis c ussi n g t his wit h y o u i n O ct o b er.  

 

R e s p e ctf ull y,  

 

M al c ol m Mil n e  

P O B o x 1 8 4 6 , H o m er, A k 9 9 6 0 3  
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S u b mitt e d B y
M ar g u erit a M c M a n u s

S u b mitt e d O n
7/ 9/ 2 0 1 8 2: 0 3: 2 7 P M

Affili ati o n
n o n e

P h o n e
9 0 7- 5 7 5- 1 6 6 0

E m ail
m ar g u erit a. m c m a n u s @ g m ail. c o m

A d dr e s s
P O B o x 9 2 5
S e w ar d, Al a s k a 9 9 6 6 4

I s u p p ort t h e e m er g e n c y p etiti o n fr o m t h e K e n ai Ri v er S p ortfi s hi n g A s s o ci ati o n r e g ar di n g r e stri cti o n of a d diti o n al h at c h er y pr o d u cti o n,
h o w e v er t h e i s s u e i s l ar g er t h a n Pri n c e Willi a m S o u n d, a n d I ur g e t h e B o ar d, o n it' s o w n m oti o n, t o vi e w t h e bi g pi ct ur e a n d a d dr e s s t h e
i s s u e st at e wi d e.

I h a v e b e e n i nt er e st e d i n all a s p e ct s of fi s hi n g si n c e I m o v e d t o Al a s k a i n 1 9 7 8. I s p ort fi s h, c o m m er ci al fi s h a n d h a v e s u b si st e n c e fi s h e d.

I r e m e m b er w h e n h at c h eri e s w er e b uilt, a n d w h y  ̶̶  t o r e st or e d e pl et e d n at ur al st o c k s. I a m d e e pl y o p p o s e d t o w h at t h e y h a v e b e c o m e:
h at c h eri e s h a v e t ur n e d i nt o a q u a c ult ur e b u si n e s s e s  t h at n eit h er citi z e n o w n er s of t h e n at ur al r e s o ur c e s of Al a s k a, n or fi s h er m e n
h ar v e sti n g n at ur al r e s o ur c e s, h a v e a n y s a y or c o ntr ol o v er. T hi s r o a d w a s p a v e d wit h g o o d i nt e nti o n s, b ut it' s n o w a r o a d t h at' s cr e ati n g
r e p e at e d e m er g e n c y i s s u e s wit h fi n a n c e s, wil d st o c k s, n at ur al r u n s, a n d wit h t h e e n vir o n m e nt ( a s d o c u m e nt e d i n t h e K R S A P etiti o n
att a c h m e nt s) a n d a s s e e n wit h p a st a cti o n s b y C o o k I nl et A q u a c ult ur e A s s o ci ati o n.

A n e m er g e n c y e xi st s b e c a u s e o v er pr o d u cti o n b y h at c h eri e s p o s e s a t hr e at t o t h e g e n er al w elf ar e of c o m m er ci al fi s h er m e n w h o r el y o n
n at ur al r u n s a n d ar e li mit e d b y t h e c a p a c ati e s of pr o c e s si n g f a ciliti e s t h at t h e y s ell a n d d eli v er t o. A s m or e a n d m or e h at c h er y fi s h ar e
cr e at e d, c o m m er ci al fi s h er m e n of n at ur al wil d r u n s al m o n ar e pr e cl u d e d fr o m fi s hi n g w h e n c a n n eri e s ar e s w a m p e d wit h Al a s k a' s v er si o n
of h at c h er y- br e d- o c e a n-f e d f ar m e d fi s h.

Al a s k a' s Wil d S al m o n ar e a t hi n g of b e a ut y a n d I tr e a s ur e t h e m. T h e wh ol e worl d tr e a s ur e s t h e m.  O v er pr o d u cti o n h ar m s o ur s p e ci al
m ar k et. W e c a n n ot, a n d s h o ul d n ot, tr y t o c o m p et e wit h t h e w orl d wi d e f ar m e d fi s h m ar k et, n ot i n a n y w a y ̶ i n cl u di n g vi a P N P' s, w hi c h ar e
a cti n g m or e li k e bi g b u si n e s s e s a n d l e s s li k e n o n- pr ofit s e v er y y e ar.

I b e g t h e B o ar d t o r ei n i n o v er pr o d u cti o n of pi n k s a n d dir e ct Al a s k a' s h at c h eri e s t o r et ur n t o w h at t h e y w er e i nt e n d e d t o d o ̶ a s si st wit h
d e pl et e d st o c k s a n d ot h er m a n- m a d e i s s u e s a n d S T O P a cti n g li k e s al m o n f ar m er s; st o p c o m p eti n g wit h c o m m eri c al fi s h er m e n; st o p
dil uti n g t h e u ni q u e m ar k et t h at o nl y Al a s k a wil d s al m o n h a v e.

O v er pr o d u cti o n c o ul d e a sil y b a c kl a s h a g ai n st o ur pr e ci o u s m ar k et vi a s o ci al m e di a w h e n t h e w orl d s e e s Al a s k a p arti ci p ati n g i n p oli ci e s
t h at h ar m t h e o c e a n s, ot h er st o c k s a n d bir d s.

I ur g e t h e B o ar d t o s e e t hi s a s a st at e wi d e P N P A q u a c ult ur e A s s o ci ati o n cri si s , n ot a P W S/ C o o k I nl et i s s u e. O v er pr o d u cti o n n e e d s t o
b e a d dr e s s e d a s a w h ol e, i n e v er y si n gl e ar e a, wit h all P N P a q u a c ult ur e a s s o ci ati o n i n t hi s st at e.

Fr o m A D F & G' s W e b sit e: Al a s k a' s h at c h er y pr o gr a m i s d e si g n e d t o a d v a n c e t h e s ci e n c e of fi s h eri e s e n h a n c e m e nt i n Al a s k a a s well a s
t o i n cr e a s e c o n s u m er c o nfi d e n c e i n Al a s k a n s al m o n b y a s s uri n g t h e m ar k et pl a c e t h at t h e s e pr o d u ct s c o m e fr o m s u st ai n a bl e a n d
r e s p o n si bl y m a n a g e d s y st e m s.

(htt p:// w w w. a df g. al a s k a. g o v/i n d e x. cf m ? a df g =fi s hi n g H at c h eri e s R e s e ar c h. m ai n )

T hi s i s n ot w h at' s h a p p e ni n g n o w a n d it' s u p t o t h e B o ar d t o r et ur n h at c h eri e s a n d P N P' s t o t h eir ori gi n al i nt e nt. P N P ( o v er) pr o d u cti o n n ot
r e s p o n si bl y m a n a g e d ̶ it' s o ut of c o ntr ol; o v er pr o d u cti o n h ar m s t h e n at ur al/ wil d fi s h m ar k et; o v er pr o d u cti o n i s n ot s u st ai n a bl e;
o v er pr o d u cti o n h a s t h e p ot e nti al t o d e str o y t h e r e p ut ati o n of Al a s k a' s tr u el y wil d s al m o n.

Fr o m t h e s a m e w e b sit e: Al a s k a' s m o d er n s al m o n fi s h er y e n h a n c e m e nt pr o gr a m i s st a k e h ol d er dri v e n, wit h pr o vi si o n s f or pl a n ni n g a n d
o v er si g ht b y r e pr e s e nt ati v e s of r e gi o n al u s er gr o u p s.

T hi s i s p at e ntl y n ot tr u e. P N P' s ar e b ei n g g o v er n e d b y t h e m s el v e s, f or t h eir o w n b e n efit, t o t h e e xcl u si o n a n d h ar m of t h e p u bli c a n d
c o m m er ci al fi s h er m e n. R e gi o n al Pl a n ni n g T e a m s ar e m a d e u p of t h e s a m e p e o pl e o n t h e b o ar d of t h e P N P' s. T h e B o ar d of Fi s h h a s
b e e n a d dr e s si n g t h e s e i s s u e s f or s e v er al y e ar s a s C o o k I nl et A q u a c ult ur e r e p e at e dl y fil e s m oti o n s a n d p etiti o n s att e m pti n g t o gr o w t h e
P N P a s a b u si n e s s a n d s h ut d o w n c o m m er ci al fi s hi n g a n d e v e n s p ort fi s hi n g! I w h ol e h e art e dl y c o n c ur wit h t h e st at e m e nt i n t h e P etiti o n o n
p a g e 3, # 3: T h e R P T i s a b o ut a s cl o s e d, o p a q u e a n d e s ot eri c a s a n y pr o c e s s d e e m e d “ p u bli c” c a n b e. W h er e a s t h e B O F pr o c e s s i s
o p e n, tr a n s p ar e nt a n d a c c e s si bl e t o t h e p u bli c, b ot h i n p er s o n a n d o nli n e, t h e R P T i s t h e o p p o sit e.

Pl e a s e d e n y a n i n cr e a s e of 2 0 milli o n pi n k s al m o n e g g s t a k e n b y t h e P N P’ s i n P W S a n d pl e a s e d e n y p a st i n cr e a s e s a s w ell. Pl e a s e bri n g
all P N P' s b a c k t o t h e st arti n g li n e, t o pr ot e ct tr ul y wil d st o c k s, t h e c o m m er ci al fi s hi n g i n d u str y, t h e p u bli c r e p ut ati o n of Al a s k a' s Wil d
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S u b mitt e d B y
M ari n a C arr oll

S u b mitt e d O n
7/ 7/ 2 0 1 8 2: 3 6: 1 4 P M

Affili ati o n
P W S c o m m er ci al fi s h er m e n

P h o n e
9 0 7 4 0 6 0 5 2 8

E m ail
m ari n a c arr oll 0 2 @ g m ail. c o m

A d dr e s s
P O B o x 3 0 1 3
2 0 4 3 J a k e s Littl e Fir e w e e d L n
H o m er, Al a s k a 9 9 6 0 3

I a m p art of a c o m m er ci al fi s hi n g f a mil y i n Pri n c e Willi a m S o u n d. I h a v e gr o w n u p fi s hi n g wit h m y d a d a n d s al m o n pr o vi d e s t h e i n c o m e f or
o ur f a mil y a n d m y f ut ur e. I w a s di s a p p oi nt e d t o h e ar t h at a h e ari n g o n t hi s p etiti o n w o ul d b e h el d i n J ul y ri g ht d uri n g t h e mi d dl e of o ur
s e a s o n. It s e e m s t h at w e ar e b ei n g a m b u s h e d b y a s p e ci al i nt er e st gr o u p at a ti m e w h e n w e s h o ul d b e f o c u s e d o n m a ki n g a li vi n g. T h e
pr u d e nt t hi n g w o ul d b e t o w ait u ntil t h e s c h e d ul e d m e eti n g i n O ct o b er w h e n t h e f a ct s c a n b e pr e s e nt e d a n d di s c u s s e d i n a m or e pr o d u cti v e
a n d m e a ni n gf ul w a y. P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.
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S u b mitt e d B y
M ar k H a z elti n e

S u b mitt e d O n
7/ 6/ 2 0 1 8 1 2: 3 3: 1 0 P M

Affili ati o n
Ar e a E p er mit h ol d er, lif el o n g Al a s k a r e si d e nt

P h o n e
9 0 7- 4 4 0- 2 5 9 4

E m ail
H a z elti n e. m ar k @ g m ail. c o m

A d dr e s s
3 2 0 0 st a ys ail dr
A n c h or a g e, Al a s k a 9 9 5 1 6

I a m writi n g a s a fi s h er m a n i n r e s p o n s e t o t h e Al a s k a B o ar d of Fi s h eri e s d e ci si o n t o h ol d a h e ari n g o n t h e E m er g e n c y P etiti o n
fil e d M a y 1 6, 2 0 1 8. 

Al a s k a h a s a n a d mir a bl y o p e n p u bli c pr o c e s s f or a m e n di n g fi s h eri e s r e g ul ati o n s, b ut t h at pr o c e s s i s b ei n g a b u s e d b y a
s p e ci al i nt er e st gr o u p. T hi s will b e t h e f o urt h ti m e t hi s t o pi c h a s b e e n a d dr e s s e d b y t h e B o ar d of Fi s h eri e s or t h e Al a s k a
D e p art m e nt of Fi s h a n d G a m e i n l e s s t h a n 6 m o nt h s. T h er e i s n o n e w i nf or m ati o n t o w arr a nt h ol di n g a s p e ci al m e eti n g t o
di s c u s s a p etiti o n t h at h a s b e e n alr e a d y b e e n d et er mi n e d, b y b ot h t h e b o ar d a n d t h e C o m mi s si o n er of Fi s h a n d G a m e, n ot t o
m e et t h e e m er g e n c y p etiti o n crit eri a.

I a m v er y di s a p p oi nt e d t h at t h e b o ar d h a s el e ct e d t o h ol d a m e eti n g i n t h e mi d dl e of t h e s u m m er fi s hi n g s e a s o n w h e n t h e
p arti ci p a nt s m o st aff e ct e d d o n ot h a v e t h e o p p ort u nit y t o p arti ci p at e. Al a s k a’ s h at c h eri e s ar e vit al t o m y b u si n e s s, a n d w e ar e
a mi d a b u s y fi s hi n g s e a s o n w hi c h i s o ur o nl y o p p ort u nit y t o m a k e a n i n c o m e a n d s u p p ort o ur f a mili e s. 

T h e b o ar d h a s alr e a d y e st a bli s h e d a c o m mitt e e, s c h e d ul e d t o m e et i n O ct o b er, t o a d dr e s s h at c h eri e s. T hi s i s t h e a p pr o pri at e
ti m e t o a d dr e s s t h e t o pi c, all o wi n g t h e d e p art m e nt, h at c h eri e s, a n d s al m o n u s er s t o pr e s e nt i nf or m ati o n t h at will h el p t h e
b o ar d m a k e i nf or m e d d e ci si o n s. 

I str o n gl y e n c o ur a g e t h e b o ar d t o o n c e a g ai n fi n d t h at t hi s e m er g e n c y p etiti o n d o e s n ot m e et t h e crit eri a a n d v ot e it d o w n. I
f urt h er e n c o ur a g e y o u t o t a k e n o a cti o n at t hi s m e eti n g a n d f oll o w t h e pl a n s y o u’ v e alr e a d y s et f ort h t o c o n v e n e a h at c h er y
c o m mitt e e at t h e O ct o b er W or k S e s si o n.

T h a n k y o u,  M ar k h a z elti n e
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S u b mitt e d B y
M ar k M e a d o w s

S u b mitt e d O n
7/ 1/ 2 0 1 8 1 1: 1 4: 2 0 A M

Affili ati o n
M e a d o w s Fi s hi n g C or p

P h o n e
7 0 7 2 4 5 5 2 6 2

E m ail
s k at e s ki p p er @ h ot m ail. c o m

A d dr e s s
P O B o x 1 5 1 0
V al d e z, Al a s k a 9 9 6 8 6

o: Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K S R A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I h a v e b e e n a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d 1 9 7 6 t o t h e pr e s e nt. M y f a mil y h a s d e p e n d e d o n Pri n c e Willi a m S o u n d
S al m o n fi s h er y all m y a d ult lif e. I n t h at ti m e t h e h at c h er y pr o gr a m h a s e v ol v e d fr o m a c af e n a p ki n dr e a m t o o n e of t h e m o st s u c c e s sf ul
fi s h er y pr oj e ct s i n t h e St at e s hi st or y.

I n c o n v er s ati o n s r e c e ntl y, t h e d e cli ni n g r et ur n s of Ki n g s al m o n a n d S o c k e y e s al m o n i n r e c e nt y e ar s h a s b e e n li n k e d t o t h e ri s e i n H at c h er y
pi n k pr o d u cti o n.  T hi s i s a c a s e w h er e p e o pl e ar e u si n g c or el ati o n a s c a u s e ati o n.  M a n y ot h er n atr ur al f a ct or s h a v e c h a n g e d o v er t h e ti m e
p eri o d,  O c e a n w at er t e m p s h a v e ri s e n a n d m a n y pr e dt or y s p e ci e s n u m b er s h a v e i n cr e a s e d al s o.

H a vi n g s er v e d o n t h e P W S A C B o ar d of Dir e ct or s f or a n u m b er of y e ar s I h a v e s e e n t h e ti m e a n d e n er g y it t a k e s t o h a v e c h a n g e s t o
h at c h er y pl a n s a p pr o v e d. I n Al a s k a w h er e p oliti c s i s n ot s u p p o s e d i nfl u e n c e bi ol o g y d e ci si o n s t hi s p etiti o n s m a c k s of p oliti c s. T h e Fi s h
a n d G a m e h a s d et er mi n e d t hi s i s n ot a n e m er g e n c y. T o h a v e m e eti n g w h e n o n e of t h e m aj or st a k e h ol d er s i s n ot a bl e t o a d e q u at el y
r e pr e s e nt it s elf i s n ot g o o d f or t h e d e ci si o n m a ki n g pr o c e s s e s p e ci all y i n li g ht of t h e m e eti n g s c h e d ul e d f or O ct o b er 2 0 1 8 t o di s c u s s t hi s
t o pi c.

 

Pl e a s e d e n y t hi s e m er g e n c y p etiti o n w hi c h t h e Fi s h a n d G a m e d et er mi n e d w a s n ot a n e m er g e n c y a n d i s pl a n n e d f or a ti m e w h e n o n e of
t h e m aj or st a k e h ol d er s i s pr e v e nt e d fr o m att e n di n g

 

T h a n k Y o u

M ar k M e a d o w s

F/ V R ut h M

V al d e z, Al a s k a

P C 1 1 1
1 of 1

mailto:skateskipper@hotmail.com


P C 1 1 2
1 of 2



P C 1 1 2
2 of 2



S u b mitt e d B y
M att h e w Al w ar d

S u b mitt e d O n
7/ 9/ 2 0 1 8 3: 4 2: 4 5 P M

Affili ati o n
c o m m er ci al fi s h er m e n

C h air m a n J o h n J e n s e n

Al a s k a B o ar d of Fi s h eri e s

B o ar d s S u p p ort S e cti o n

P. O. B o x 1 1 5 5 2 6

J u n e a u, A K 9 9 8 1 1- 5 5 2 6

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s,

 

I a m a n Al a s k a n c o m m er ci al s al m o n fi s h er m e n a n d I a m o p p o s e d t o t h e e m er g e n c y p etiti o n t o st o p t h e e x p a n d e d e g g t a k e at t h e V al d e z
h at c h er y.

T h e e x p a n d e d e g g t a k e at t h e V al d e z h at c h er y w a s a p pr o v e d a n d p er mitt e d f o ur y e ar s a g o a n d h a s g o n e t hr o u g h m ulti pl e p u bli c m e eti n g s
wit h m a n y o p p ort u niti e s t o e x pr e s s o p p o siti o n t o t h e p er mit.  T h er e w a s al s o t h e s a m e e m er g e n c y p etiti o n s u b mitt e d a n d t a k e n u p b y t h e
B o ar d of Fi s h eri e s ( B O F) i n M a y w hi c h t h e b o ar d r ej e ct e d.  T h er e i s n o s ci e ntifi c e vi d e n c e t h at s h o w s h at c h er y fi s h c a u s e h ar m t o wil d
st o c k s a n d t h e d e p art m e nt of fi s h a n d g a m e h a s d et er mi n e d t h at t h er e i s n o e m er g e n c y fi n di n g s o I b eli e v e t h at it w o ul d b e u nj u stifi e d f or
t h e B O F t o t a k e a cti o n.

A c c or di n g t o a bri ef f or m t h e Al a s k a Att or n e y G e n er al t h e B O F d o e s n ot h a v e t h e a ut h orit y t o c h a n g e a h at c h er y p er mit, a n d it i s m y b eli ef
t h at if t h e B O F t a k e s a cti o n o n t hi s p etiti o n it w o ul d i n f a ct c h a n g e t h e V al d e z h at c h er y p er mit.  T h er e i s alr e a d y h at c h er y i s s u e s s c h e d ul e d
f or t h e O ct o b er B O F w or k s e s si o n a n d I f e el t h at i s t h e a p pr o pri at e ti m e a n d pl a c e f or t hi s di s c u s si o n.

It i s a br e a c h of t h e p u bli c tr u st t o h ol d t hi s m e eti n g d uri n g t h e s al m o n s e a s o n, e s p e ci all y gi v e n t h at t hi s s a m e p etiti o n w a s j u st d e ni e d b y
t h e B O F.  T h e e m er g e n c y p etiti o n pr o c e s s w a s s et u p f or a ct u al e m er g e n c y’ s a n d it i s a n a b u s e of t h e pr o c e s s t o b e h ol di n g a m e eti n g
d uri n g t h e fi s hi n g s e a s o n o n a n i s s u e t h at alr e a d y w e nt t hr o u g h t h e pr o c e s s.

I a s k t h at y o u t a k e n o a cti o n o n t hi s e m er g e n c y p etiti o n a n d w e w ait t o h a v e t h e c o n v er s ati o n at t h e f all w or k s e s si o n.

 

Si n c er el y,

 

M att h e w Al w ar d

O w n er- Al w ar d Fi s h eri e s L L C
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S u b mitt e d B y
m a ur a o bri e n- p hilli p s

S u b mitt e d O n
7/ 9/ 2 0 1 8 1 0: 3 5: 2 8 A M

Affili ati o n

P h o n e
9 0 7- 5 1 8- 4 5 5 1

E m ail
m a ur a o b p @ g m ail. c o m

A d dr e s s
p o b o x 1 3 1 5
6 0 3 A v e st a str e et
p et er s b ur g, Al a s k a 9 9 8 3 3

M y n a m e i s M a ur a O' Bri e n- P hilli p s.  I h a v e b e e n i n v ol v e d i n t h e fi s hi n g i n d u str y f or o v er 4 0 y e ar s.  I n m y y o u n g er d a ys, I fi s h e d f or m a n y,
m a n y y e ar s.  M y gr o w n c hil dr e n (i n t h eir 3 0' s) ar e 1 0 0 % d e p e n d e nt u p o n fi s hi n g a n d ar e lit er all y lif e l o n g Al a s k a n fi s h er m a n. T h e y ar e 3r d
g e n er ati o n fi s hi n g d e p e n d e nt f a mili e s. W e all li v e i n P et er s b ur g. M y s o n a n d I h a v e F/ V P a cifi c K ni g ht. A s y o u n g er g e n er ati o n fi s h er m a n, it
i s g etti n g h ar d er a n d h ar d er f or t h e m t o m a k e it i n t h e fi s hi n g i n d u str y.  I a m s ur e a f e w of y o u w h o h a v e y o u n g a d ult fi s hr m a n c a n r el at e. 
W e s e e t h e m s elli n g o ut a n d o pti n g f or ot h er w a ys t o m a k e a li vi n g.   U nf ort u n at el y, b ot h of m y s o n s ar e pr e s e ntl y o ut fi s hi n g s al m o n a n d
c a n n ot b e a v ail a bl e t o c o m m e nt o n t h e y w a y y o u ar e s n e a ki n g i n t h e i nt er e st s of s el e ct, s p e cifi c gr o u p s b y a d d it e m s t o y o ur ori gi n al
e m er g e n c y p etiti o n a d g e n d a.  T hi s i s N O T T H E TI M E t o bri n g t h e e m er g e n c y cl o s ur e of Ar e a M a n d K o di a k s o c k e y e t o t h e t a bl e!!!  T h e
o nl y r e a s o n it it b ei n g pr e s e nt e d n o w i s b e c a u s e 1 0 0 % of t h e fl e et i s o ut tr yi n g t o m a k e a li vi n g a n d ar e u n a v ail a bl e t o c o m m e nt or off er 1 st
h a n d k n o wl e d g e a s t o t h e s e a d g e n d a it e m s.  B e a f air a n d tr a n s p ar e nt w or ki n g b o ar d a n d r e pr e s e nt t h e m aj orit y r at h er t h a n t h e s el e ct
mi n orit y a n d m o v e t h e s e a d g e n d a it e m s t o t h e f all ti m e a n d gi v e t h o s e 1 0 0 % d e p e n d e nt o n t h e fi s h er y a c h a n c e t o u s e t h eir v oi c e.  T h a n k
y o u.

M a ur a
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S u b mitt e d B y
m a x w ell H ar v e y

S u b mitt e d O n
7/ 8/ 2 0 1 8 2: 4 4: 4 7 P M

Affili ati o n

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d.

I o p p o s e t h e M a y 1 6, 2 0 1 8 E m er g e n c y P etiti o n fil e d wit h t h e Al a s k a B o ar d of Fi s h eri e s.

T h e Pri n c e Willi a m S o u n d h at c h er y pr o gr a m i s cr u ci al t o t h e l o c al e c o n o m y a n d t h e li v e s of m a n y c o m m er ci al fi s h er m e n a n d s p ort
fi s h er m e n. T h e h at c h er y i s w ell r u n a n d b a s e d o n s ci e n c e.

It i s a b s ol ut el y u n n a c c e pt a b e t h at t h e b o ar d w o ul d h ol d a m e eti n g a n d r e q uir e c o m m e nt at a ti m e t h at i s p e a k s e a s o n i n t h e c o m m er ci al
fi s hi n g s e a s o n i n P W S.

I str o n gl y r e c o m m e n d y o u d e n y t hi s e m er g e n c y p etiti o n. T h e B o ar d s h o ul d u s e s o u n d s ci e n c e i n m a ki n g it s d e ci si o n. T h e M a y 1 6, 2 0 1 8
E m er g e n c y P etiti o n i s n ot b a s e d o n s o u n d s ci e n c e.

M a x H ar v e y
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S u b mitt e d B y
M e g a n M C or a zz a

S u b mitt e d O n
6/ 2 8/ 2 0 1 8 9: 3 5: 4 3 A M

Affili ati o n
P W S s ei n er

P h o n e
9 0 7 2 9 9 0 6 8 7

E m ail
M e g a n c or a zz a @ h ot m ail. c o m

A d dr e s s
P O B o x 7 3 2
4 0 9 5 3 K n ott Cir cl e/ 7 3 2
H o m er, Al a s k a 9 9 6 0 3

H ell o fr o m t h e fi s hi n g gr o u n d s wit h j u st e n o u g h s er vi c e t o s u b mit a c o m m e nt. i a m a P W S s ei n er. T hi s will b e m y 1 9t h y e ar wit h m y o w n
o p er ati o n, a n d 3 2 n d y e ar s ei ni n g i n t h e s o u n d. I h a v e b e e n f oll o wi n g t hi s i s s u e a n d a m v er y c o n c er n e d t h at t h e B O F i s r e s p o n di n g t o
e m oti o n al p oliti c s r at h er t h a n s ci e n c e. T h e p a p er s b ei n g cit e d a s ' e vi d e n c e' f or a n e m er g e n c y p etiti o n st at e v er y cl e arl y t h at t h eir st a n c e i s
o nl y h y p ot h eti c al a n d r e q uir e m u c h m or e r e s e ar c h b ef or e b ei n g c o n si d er e d f a ct u al. T hi s b y n o m e a n s m erit d a n e m er g e n c y p etiti o n. I n
a d diti o n, t h e m e eti n g i s g oi n g t o t a k e pl a c e d uri n g t h e p e a k of t h e V al d e z r u n, a n d m u c h of t h e fi s h er m e n w h o w o ul d li k e t o b e pr e s e nt will
b e b u s y fi s hi n g. St u di e s h a v e s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S
s ei n er s a n d gill n ett er s d eri v e 6 4 % of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e
m u c h fi s h at all if it w er e n’t f or t h e h at c h eri e s. H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at
7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o
t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g.
It s h o ul d b e n ot e d t h at t h e s e h at c h er y fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0
P W S A C s o c k e y e s al m o n w er e h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h
g oi n g t o r e si d e nt s of A n c h or a g e, F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n
a c c o u nt s f or 7 5 % of all c o h o a n d 9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c
o ut p ut f or V F D A i s e sti m at e d at $ 6. 6 milli o n a n n u all y. Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g
o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n
h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e
O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n
o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n. P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T Si g n e d, M e g a n C or a zz a
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S u b mitt e d B y
Mi c h a el B a c c ari

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 2: 4 7: 5 0 P M

Affili ati o n
C o m m er ci al Fi s h er m a n

T o: Al a s k a B o ar d of Fi s h eri e s

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

 

Si g n e d,

 

 
Mi c h a el B a c c ari
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S u b mitt e d B y
Mi k e D urt s c hi

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 3: 0 9: 5 5 P M

Affili ati o n
P W S P ur s e S ei n er

P h o n e
9 0 7 4 4 1 4 2 8 7

E m ail
A k h al b er d @ g ci. n et

A d dr e s s
6 5 2 D a vi s R d.
Gir d w o o d, Al a s k a 9 9 5 8 7

 

B O F,

 B a c k i n t h e 8 0’ s t h er e w a s a si mil ar di s c u s si o n r e g ar di n g s al m o n.  T h e n it w a s, wil d v er s u s F ar m r ai s e d s al m o n.   Al a s k a c h o s e t o sti c k
wit h wil d a n d it h a s pr o v e n t o b e a wi s e c h oi c e.  H at c h eri e s pr o p a g at e s al m o n a n d r el e a s e t h e m t o t h e wil d f or t h eir lif e c ycl e.  T h e m ar k et
a c c e pt s t h e m a s wil d a n d pr o v e n t h at Al a s k a i s still t h e pr ef err e d s o ur c e f or s al m o n.  

F or n e arl y 4 d e c a d e s Pri n c e Willi a m S o u n d h at c h eri e s h a v e pr o vi d e d a h ar v e st a bl e s ur pl u s f or t h e C o m m er ci al a n d S p ort fi s h er m e n.  At
t h e s a m e ti m e wil d n at ur all y pr o p a g at e d r u n s h a v e fl o uri s h e d i n t h e s a m e w at er s s etti n g n e w pr o d u cti o n r e c or d s

At t hi s ti m e I s e e n o r e a s o n t o tr y a n d fi x s o m et hi n g t h at i s o b vi o u sl y n ot br o k e n a n d i n f a ct i s tr e m e n d o u sl y s u c c e s sf ul.

I n a d diti o n t o t hi s o pi ni o n t h e f a ct r e m ai n s t h at I p er s o n all y a m r e s p o n si bl e f or pr o vi di n g e m pl o y m e nt a n d cr e ati n g w e alt h t h at p er c ol at e s
t hr o u g h t h e Al a s k a n c o m m u nit y I r e si d e a s w ell a s t h e g e n er al e c o n o m y

H at c h eri e s i n Al a s k a s h o ul d b e e x p a n d e d, n ot di mi ni s h e d

Si n c er el y,  Mi k e D urt s c hi

                  O w n er/ O p er at or.  F/ V H al b er d
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J ul y 3, 2 0 1 8 

 
T o:  Al as k a B o ar d of Fis h eri es 
B y e m ail t o:  df g. b of. c o m m e nts @ al as k a. g o v  
 
R e:  E m er g e n c y P etiti o n b y t h e K e n ai Ri v er S p ortfis hi n g Ass o ci ati o n, M a y 1 6, 
2 0 1 8 r e g ar di n g a d diti o n al h at c h er y pr o d u cti o n i n Pri n c e Willi a m S o u n d 
 
C o m m e nt er: Mi c h a el J. Fr a n k, A n c h or a g e, Al as k a 
 

D e ar B o ar d M e m b ers: 
 

Pl e as e a c c e pt t h es e c o m m e nts i n s u p p ort of t h e E m er g e n c y P etiti o n. 
 
  T h e A D F & G C o m missi o n er’s D e cisi o n ( “ D e cisi o n ”) d at e d J a n u ar y 1 4, 2 0 1 8 is i n 
err or. It w o ul d all o w a n ot h er si g nifi c a nt i n cr e as e i n h at c h er y pi n k s al m o n fr y pr o d u cti o n 
at t h e S ol o m o n G ul c h H at c h er y ( “ S G H ”) i n t h e f a c e of t h e p ot e nti al f or gr e at h ar m t o 
ot h er s p e ci es of wil d P a cifi c s al m o n t h at r et ur n t o Al as k a’s w at ers fr o m t h e hi g h s e as.  
T h e D e cisi o n is n ot pr o p erl y att u n e d t o t h e i nt e nt of a p pli c a bl e st at ut es a n d r e g ul ati o ns 
a n d d o w n pl a ys c ert ai n v er y si g nifi c a nt f a cts. T h e B o ar d of Fis h eri es ( “ B O F ”) s h o ul d 
t h er ef or e dir e ct t h e C o m missi o n er t o r e c o nsi d er a n d r e v ers e his D e cisi o n.   
 
F A C T U A L B A C K G R O U N D  
 

T h e D e cisi o n i n di c at es t h at t h e S G H  first r el e as e d fr y i n 1 9 8 2.  T h e h at c h er y’s 
o ut p ut gr e w fr o m a n i niti all y p er mitt e d 5 0 milli o n e g gs t o 2 3 0 milli o n e g gs i n 1 9 9 1.  
T h er e it r e m ai n e d u ntil 2 0 1 4 w h e n A D F & G gr a nt e d it p er missi o n t o i n cr e m e nt all y 
pr o gr ess t o a pr o d u cti o n l e v el of 3 0 0 milli o n e g gs.  C urr e ntl y S G H is a ut h ori z e d at 2 7 0 
milli o n e g gs.  T h e eff e ct of t h e D e cisi o n r ej e cti n g t h e P etiti o n is t o affir m a n A D F & G 
st aff  d e cisi o n t o gr a nt S G H’s p er missi o n t o i n cr e as e t h at l e v el b y 2 0 milli o n e g gs.  
 

W hil e a p pr o vi n g t h e i n cr e as e of e g g pr o d u cti o n, t h e D e cisi o n n o n et h el ess 
a c k n o wl e d g es t h e n e e d f or a n aft er-t h e- f a ct e v al u ati o n of t h e p ot e nti al a d v ers e i m p a cts 
fr o m t h e i n cr e as e.  T h e D e cisi o n st at es “ F urt h er i n cr e as es w er e n ot r e c o m m e n d e d u ntil 
m or e c o m pr e h e nsi v e r es e ar c h dir e ct e d at b ett er u n d erst a n di n g of t ot al wil d st o c k r et ur ns, 
st o c k i d e ntifi c ati o n, a n d r u n ti mi n g ar e i m pl e m e nt e d. ”  I d. at 1.  T h e D e cisi o n als o 
a c k n o wl e d g es t h e o n g oi n g pr o bl e m of h at c h er y fis h str a yi n g fr o m Pri n c e Willi a m S o u n d 
( “ P W S ”) a n d mi xi n g wit h wil d st o c ks i n b ot h P W S a n d i n C o o k I nl et.  It i n di c at es, 
h o w e v er, t h at “[ a n] i n cr e m e nt al a p pr o a c h will all o w ti m e f or ass ess m e nt of str a yi n g 
pr o p orti o ns i n E ast er n Distri ct str e a ms a n d pr o v i de f or e v al u ati o n of p ot e nti al eff e cts o n 
fis h er y m a n a g e m e nt pri or t o c o nsi d er ati o n of a d diti o n al i n cr e as es. ”  I d. at 1- 2.   T h e 
D e cisi o n als o i n di c at es t h at t h er e t h e “[r] es ults of … [ a n o n g oi n g] st u d y will i m pr o v e 
u n d erst a n di n g of r e c e nt r es ults s h o wi n g pr es e n c e of P W S h at c h er y- pr o d u c e d pi n k 
s al m o n i n s o m e L o w er C o o k I nl et ( L CI) str e a ms. ”  I d. at 2.  N ot a bl y, t h e D e cisi o n d o es 
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n ot m e nti o n A D F & G’s G e n eti c P oli c y , u n d er w hi c h wil d st o c ks ar e t o b e pr ot e ct e d fr o m 
str a yi n g h at c h er y s al m o n.   

 
N o n et h el ess, w hil e t h e D e cisi o n a c k n o wl e d g es t h at “t h er e w er e r el ati v el y hi g h 

n u m b ers of P W S h at c h er y- pr o d u c e d s al m o n f o u n d i n s e v er al r e c e nt s a m pli n g e v e nts i n 
L CI str e a ms, ” it c o n cl u d es t h at “ n ot e n o u g h i nf or m ati o n is c urr e ntl y a v ail a bl e t o 
d et er mi n e w h et h er t h eir pr es e n c e t hr e at e ns a fis h or g a m e r es o ur c e. ”  I d. at 3.1    

 
I n s u m, t h e D e cisi o n w o ul d all o w a n i n cr e as e of e g g pr o d u cti o n at t h e S G H i n t h e 

f a c e of a c k n o wl e d g e d u n c ert ai nti es a b o ut its p ot e nti al a d v ers e i m p a cts a n d 
n ot wit hst a n di n g t h e pr o bl e ms ass o ci at e d wit h t h e str a yi n g of h at c h er y fis h.  
 
B O F A U T H O RI T Y 
 
  B ef or e a d dr essi n g t h e s u bst a n c e of t h e D e cisi o n, t h e B O F’s a ut h orit y c o n c er ni n g 
t h e P etiti o n n e e ds t o b e a d dr ess e d.  
 

T h e D e cisi o n m a k es s o m e w h at o bli q u e c o m m e nts c o n c er ni n g t h e B O F’s 
a ut h orit y o v er h at c h eri es, i m pl yi n g ( b ut wit h o ut st ati n g s o  dire ctl y ) t h at t his a ut h orit y is 
li mit e d a n d t h er ef or e t h e B O F s h o ul d d ef er t o t h e C o m missi o n er i n t his m att er. I d. at 2.  
 

T h e B O F’s b as e a ut h orit y is i n A S 1 6. 0 5. 2 5 1.  T h at st at ut e gi v es t h e B O F 
a ut h orit y t o a d o pt r e g ul ati o ns f or, a m o n g ot h er t hi n gs,  
 

( 7) w at ers h e d a n d h a bit at i m pr o v e m e nt, a n d m a n a g e m e nt, c o ns er v ati o n, 
pr ot e cti o n, us e, dis p os al, pr o p a g ati o n, a n d st o c ki n g of fis h;   
( 8) i n v esti g ati n g a n d d et er mi ni n g t h e e xt e nt a n d eff e ct of dis e as e, pr e d ati o n, a n d 
c o m p etiti o n a m o n g fis h i n t h e st at e, e x er cisi n g c o ntr ol m e as ur es c o nsi d er e d 
n e c ess ar y t o t h e r es o ur c es of t h e st at e  … . 
 

I d. ( e m p h asis a d d e d). T h e L e gisl at ur e als o e x pr essl y g a v e t h e B O F a ut h orit y t o 
pr o m ul g at e r e g ul ati o ns “ n e c ess ar y t o i m pl e m e nt ” h at c h er y m a n a g e m e nt.  A S 
1 6. 4 0. 4 4 0( b).  I m pli cit i n t h e B O F’s ri g ht t o a d dr ess t h es e s u bj e cts a n d t o a d o pt 
r e g ul ati o ns c o n c er ni n g t h e m is t h e ri g ht t o c oll e ct i nf or m ati o n, a n d t o dir e ct t h e 
C o m missi o n er a n d A D F & G t o a bi d e b y l e giti m at e r e g ul at or y dir e cti v es.  T h us, t h e B O F 

																																																								
1  C o m p ar e t hi s st at e m e nt t o Ri c h ar d E. Br e n n er et al., St r a yi n g of h at c h e r y s al m o n i n P ri n c e Willi a m 
S o u n d, Al a s k a , E n vir o n m e nt al Bi ol o g y of Fi s h e s, V ol. 9 4, I s s u e o. 1, p p. 1 7 9-1 9 5 ( M a y 2 0 1 2) ( “ T h e 
str a yi n g of h at c h er y s al m o n m a y h ar m wil d s al m o n p o p ul ati o n s t hr o u g h a v ari et y of e c ol o gi c al a n d g e n eti c 
m e c h a ni s m s.  S ur v e y s of pi n k … c h u m … a n d s o c k e y e … s al m o n i n wil d s al m o n s p a w ni n g l o c ati o n s i n 
Pri n c e Willi a m S o u n d … si n c e 1 9 9 7 s h o w a wi d e r a n g e of h at c h er y str a yi n g. …  .  0– 9 8 % of pi n k s al m o n, 
0 – 6 3 % of c h u m s al m o n a n d 0 – 9 3 % of s o c k e y e s al m o n i n s p a w ni n g ar e a s ar e h at c h er y fi s h, pr o d u ci n g a n 
u n k n o w n n u m b er of h at c h er y -wil d h y bri d s. M o st s p a w ni n g l o c ati o n s s a m pl e d ( 7 7 %) h a d h at c h er y pi n k 
s al m o n fr o m t hr e e or m or e h at c h eri e s, a n d 5 1 % h a d a n n u al e s c a p e m e nt s c o n si sti n g of m or e t h a n 1 0 % 
h at c h er y pi n k s al m o n d uri n g at l e a st o n e of t h e y e ar s s ur v e y e d … str e a m s t hr o u g h o ut P W S c o nt ai n m or e 
t h a n 1 0 % h at c h er y pi n k s al m o n …. . T h e l e v el of h at c h e r y s al m o n str a y s i n m a n y ar e a s of P W S ar e b e y o n d 
all pr o p o s e d t hr e s h ol d s ( 2 – 1 0 %), w hi c h c o nf o u n d s wil d s al m o n e s c a p e m e nt g o al s a n d m a y h ar m t h e 
pr o d u cti vit y, g e n eti c di v er sit y a n d fit n e s s of wil d s al m o n i n t hi s r e gi o n ”  ( e m p h a si s a d d e d)). 
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i m pli citl y h as t h e a ut h orit y t o, at t h e v er y l e ast, r e c o m m e n d, if n ot dir e ctl y r e q uir e, t h at 
t h e C o m missi o n er r e c o nsi d er or r e v ers e a d e cisi o n if it is i n c o nsist e nt wit h st at ut es, 
r e g ul ati o ns, or p oli ci es u n d er w hi c h t h e B O F a n d A D F & G o p er at e.   
 
B U R D E N O F P R O O F 
 
 A n a d diti o n al m att er t h at d es er v es m e nti o n is t h e “ a p pr o pri at e pl a c e m e nt of 
b ur d e n of pr o of. ” 2   
 
  T h e D e cisi o n i n di c at es t h at  
 

T h e p etiti o n d o es n ot d e m o nstr at e  t h at a p pr o v al a 2 0 milli o n i n cr e as e i n t h e 
n u m b er of pi n k s al m o n e g gs t o b e h ar v est e d b y V F D A i n 2 0 1 8 is a n u nf or es e e n, 
u n e x p e ct e d e v e nt t hr e at e ni n g a fis h or g a m e r es o ur c e. T h er ef or e, b as e d o n t h e 
i nf or m ati o n a v ail a bl e t o m e I c a n n ot c o n cl u d e t h at a n e m er g e n c y u n d er 5 A A C 
9 6. 6 2 5(f) e xists. A c c or di n gl y, I d e n y t h e e m er g e n c y p etiti o n p urs u a nt t o A S 
4 6. 6 2. 2 3 0.  

 
D e cisi o n, at 3 ( e m p h asis a d d e d).  T h e q u ot ati o n s u g g ests, wit h o ut a n y e x pl a n ati o n, t h at 
t h e e ntir et y of t h e b ur d e n of pr o of is o n t h e p etiti o n ers. M or e o v er, b e c a us e t h e l e v el of 
t h e b ur d e n is u ns p e cifi e d, it is n ot cl e ar w h at p etiti o n ers w o ul d h a v e t o s h o w t o s atisf y 
t h e e m er g e n c y p etiti o n r e g ul ati o n ( dis c uss e d b el o w).   
 

T his s e e ms u nf air t o citi z e n p etiti o n ers, w h o or di n aril y h a v e n eit h er t h e e x p ertis e 
n or t h e r es o ur c es of A D F & G st aff, w h os e j o b it is --- w h o ar e i n f a ct o bli g e d b y l a w --- t o 
pr ot e ct st at e fis h er y r es o ur c es. It is A D F & G st aff m e m b ers, n ot Al as k a citi z e ns, w h o 
m ust k e e p t h e B O F w ell i nf or m e d of pr o bl e ms f a ci n g t h e st at e’s fis h eri es.  Aft er all, it is 
t h e A D F & G st aff t h at m ust i m pl e m e nt t h e “ p oli c y f or m a n a g e m e nt of s ust ai n a bl e 
fis h eri es ” i n 5 A A C 3 9. 2 2 2.   A D F & G st aff m ust ass ess e n vir o n m e nt al i m p a cts o n wil d 
st o c ks b ef or e, n ot aft er, p er mitti n g a cti viti es t h at mi g ht h ar m fis h eri es. 3  

																																																								
2  5 A A C 3 9. 2 2 2 r eq uir e s t h at  
 

M a n a g e m e nt of s al m o n fi s h eri e s b y t h e st at e s h o ul d b e b a s e d o n t h e f oll o wi n g pri n ci pl e s a n d 
crit eri a …   

 
( 5) i n t h e f a c e of u n c ert ai nt y, s al m o n st o c k s, fi s h eri e s, artifi ci al pr o p a g ati o n, a n d e s s e nti al h a bit at s 
s h all b e m a n a g e d c o n s er v ati v el y  a s f oll o w s 
 
( v) a p pr o pri at e pl a c e m e nt of t h e b ur d e n of pr o of , of a d h er e n c e t o t h e r e q uir e m e nt s of t hi s 
s u b p ar a gr a p h, o n t h o s e pl a n s or o n g oi n g a cti viti e s t h at p o s e a ri s k or h a z ar d t o s al m o n h a bit at or 
pr o d u cti o n … .  
 

I d. ( c)( v). 
 
3  A D F & G r e g ul ati o n s r e q uir e t h at: 
 

( 1) wil d s al m o n st o c k s a n d t h e s al m o n' s h a bit at s s h o ul d b e m ai nt ai n e d at l e v el s of r e s o ur c e 
pr o d u cti vit y t h at a s s ur e s u st ai n e d yi el d s a s f oll o w s:  
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T h e B O F als o h as a d o pt e d a “ pr e c a uti o n ar y a p pr o a c h ” 4  t o t h e m a n a g e m e nt of 

s al m o n st o c ks. 5  
 
Gi v e n t h at r e g ul at or y c o nt e xt, citi z e n p etiti o n ers s h o ul d n ot b e f or c e d t o pr o v e 

wit h c ert ai nt y t h at t h er e is a n “ e m er g e n c y ” b ef or e A D F & G l o o ks i nt o t h e m att er a n d 
bri n gs it t o t h e att e nti o n of t h e B O F. 
 

T o t h e c o ntr ar y, si n c e t h e A D F & G’s m a n a g ers of t h e fis h er y r es o ur c es h a v e b e e n 
dir e ct e d t o us e a pr e c a uti o n ar y a p pr o a c h a n d t o m a n a g e t h e r es o ur c es c o ns er v ati v el y, 

																																																								
( A) s al m o n s p a w ni n g, r e ari n g, a n d mi gr at or y h a bit at s s h o ul d b e pr ot e ct e d a s f oll o w s:  
*  *  * 
(iii) a d v er s e e n vir o n m e nt al i m p a ct s o n wil d s al m o n st o c k s a n d t h e s al m o n' s h a bit at s s h o ul d b e 
a s s e s s e d ;  
*  *  * 
 ( D) eff e ct s a n d i nt er a cti o n s of i ntr o d u c e d or e n h a n c e d s al m o n st o c k s o n wil d s al m o n st o c k s 
s h o ul d b e a s s e s s e d; wil d s al m o n st o c k s a n d fi s h eri e s o n t h o s e st o c k s s h o ul d b e pr ot e ct e d fr o m 
a d v er s e i m p a ct s fr o m artifi ci al pr o p a g ati o n a n d e n h a n c e m e nt eff ort s … .  

 
I d.  ( e m p h a si s a d d e d). 
 
4  T h e “ pr e c a uti o n ar y a p pr o a c h ” i s d eri v ati v e of t h e “ pr e c a uti o n ar y pri n ci pl e ” u n d er w hi c h “t h e e xi st e n c e of 
s ci e ntifi c u n c e rt ai nt y r e g ar di n g t h e pr e ci s e eff e ct s of h u m a n a cti viti e s o n t h e n at ur al e n vir o n m e nt 
c o n stit ut e s l e giti m at e gr o u n d s f or c o n str ai ni n g s u c h a cti viti e s r at h er t h a n p ur s ui n g t h e m. ”  Gr a nt 
T h o m p s o n, T h e P r e c a uti o n a r y P ri n ci pl e i n N o rt h P a cifi c  G r o u n dfi s h M a n a g e m e nt, N O A A, Al a s k a 
Fi s h eri e s S ci e n c e C e nt er  R E F M Di vi si o n, at 1, a v ail a bl e at 
htt p:// w w w. af s c. n o a a. g o v/r ef m/ st o c k s/ gr a nt/ pr e c a ut. ht ml    
 
5  5 A A C 3 9. 3 2 2( c)( 1)( a)(iii), ( D) r e a d s i n p art:  
 

( 5) i n t h e f a c e of u n c ert ai nt y, s al m o n st o c k s, fi s h eri e s, artifi ci al pr o p a g ati o n,  a n d e s s e nti al h a bit at s 
s h all b e m a n a g e d c o n s er v ati v el y  a s f oll o w s:  
 
( A) a pr e c a uti o n ar y a p pr o a c h , i n v ol vi n g t h e a p pli c ati o n of pr u d e nt f or e si g ht t h at t a k e s i nt o 
a c c o u nt t h e u n c ert ai nti e s i n s al m o n fi s h eri e s a n d h a bit at m a n a g e m e nt, t h e bi ol o gi c al, s o ci al, 
c ult ur al, a n d e c o n o mi c ri s k s, a n d t h e n e e d t o t a k e a cti o n wit h i n c o m pl et e k n o wl e d g e, s h o ul d b e 
a p pli e d t o t h e r e g ul ati o n a n d c o ntr ol of h ar v e st a n d ot h er h u m a n -i n d u c e d s o urc e s of s al m o n 
m ort alit y; a pr e c a uti o n ar y a p pr o a c h r e q uir e s  
 
(i) c o n si d er ati o n of t h e n e e d s of f ut ur e g e n er ati o n s a n d a v oi d a n c e of p ot e nti all y irr e v er si bl e 
c h a n g e s;  
(ii) pri or i d e ntifi c ati o n of u n d e sir a bl e o ut c o m e s a n d of m e a s ur e s t h at will a v oi d u n d e sir a bl e 
o ut c o m e s or c orr e ct t h e m pr o m ptl y;  
(iii) i niti ati o n of a n y n e c e s s ar y c orr e cti v e m e a s ur e wit h o ut d el a y a n d pr o m pt a c hi e v e m e nt of 
t h e m e a s ur e' s p ur p o s e, o n a ti m e s c al e n ot e x c e e di n g fi v e y e ar s, w hi c h i s a p pr o xi m at el y t h e 
g e n er ati o n ti m e of m o st s al m o n s p e ci e s;  
(i v) t h at w h er e t h e i m p a ct of r e s o ur c e u s e i s u n c ert ai n, b ut li k el y pr e s e nt s a m e a s ur a bl e ri s k t o 
s u st ai n e d yi el d, pri orit y s h o ul d b e gi v e n t o c o n s er vi n g t h e pr o d u cti v e c a p a cit y of t h e r e s o ur c e 
… .  

 
5 A A C 3 9. 2 2 2( c)( 5) ( e m p h a si s a d d e d).  
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t h e y s h o ul d n ot b e all o w e d t o d efl e ct t h eir r es p o nsi biliti es a w a y b y r ef usi n g t o a ct w h e n 
citi z e n - p etiti o n ers h a v e all e g e dl y f ail e d t o c arr y s o m e u ns p e cifi e d b ur d e n of pr o of.  
I nst e a d, t h e b ur d e n o n citi z e n p etiti o n ers s h o ul d b e r el ati v el y li g ht.  Gi v e n w h at mi g ht b e 
at st a k e i n a n e m er g e n c y r es o ur c e sit u ati o n, it s h o ul d b e e n o u g h t h at p etiti o n ers bri n g a 
si g nifi c a nt, i m mi n e nt r es o ur c e iss u e t o t h e A D F & G’s att e nti o n, a c c o m p a ni e d b y s o m e 
r el e v a nt s u p p orti n g i nf or m ati o n of a cr e di bl e n at ur e.  As s h o w n i m m e di at el y b el o w, t h e 
P etiti o n e asil y s atisfi e d t h at b ur d e n h er e. 
 
T H E D E CI SI O N O N T H E E M E R G E N C Y P E TI TI O N  
 

T h e D e cisi o n ass erts t h at t h e P etiti o n d o es n ot s atisf y t h e J oi nt B o ar d P etiti o n 
P oli c y c o n c er ni n g e m er g e n c es.  5 A A C 9 6. 6 2 5(f) d efi n es “ e m er g e n c y ” as f oll o ws: 

 
a n e m er g e n c y is a n u nf or es e e n, u n e x p e ct e d e v e nt t h at eit h er t hr e at e ns a fis h or 
g a m e r es o ur c e, or a n u nf or es e e n, u n e x p e ct e d r es o ur c e sit u ati o n w h er e a 
bi ol o gi c all y all o w a bl e r es o ur c e h ar v est w o ul d b e pr e cl u d e d b y d el a y e d r e g ul at or y 
a cti o n a n d s u c h d el a y w o ul d b e si g nifi c a ntl y b ur d e ns o m e t o t h e p etiti o n ers 
b e c a us e t h e r es o ur c e w o ul d b e u n a v ail a bl e i n t h e f ut ur e.  

 
I d.  T h e D e cisi o n cl ai ms t h at t h e p etiti o n d o es n ot i d e ntif y a n “ e m er g e n c y ” u n d er t his 
r e g ul ati o n b e c a us e str a yi n g of h at c h er y fis h h as l o n g b e e n a c k n o wl e d g e d as a p ot e nti al 
iss u e a n d w as c o nsi d er e d b y A D F & G st aff i n 2 0 1 4 w h e n t h e S G H s o u g ht a n i n cr e as e i n 
e g g pr o d u cti o n li mits.  D e cisi o n, at 2- 3.   
 
  B e c a us e t h e r el e v a nt d at a o n str a yi n g i n C o o k I nl et is m or e r e c e nt t h a n 2 0 1 4, 
h o w e v er, A D F & G st aff c o ul d n ot h a v e t a k e n t h at d at a i nt o a c c o u nt w h e n it a ut h ori z e d 
S G H a n  i n cr e as e of e g g pr o d u cti o n t o 3 0 0 milli o n e g gs.  A D F & G h as n ot s h o w n, a n d t h e 
D e cisi o n d o es n ot r efl e ct, t h at t h e a ct u al a m o u nt of str a yi n g t h at o c c urr e d w as pr e di ct e d 
(f or es e e n) a n d e x p e ct e d, or e v e n dis c uss e d as p art of A D F & G’s d e cisi o n- m a ki n g pr o c ess. 
A n d of c o urs e, e x c essi v e str a yi n g c a n “t hr e at e n[] a fis h … r es o ur c e ” as t h at p hr as e is 
us e d i n t h e d efi niti o n of w h at is a n “ e m er g e n c y. ”   5 A A C 9 6. 6 2 5(f). 
 
  B e y o n d t h e pr o bl e ms p os e d b y str a yi n g, p etiti o n ers h a v e cit e d s ci e ntifi c st u di es, 
p u blis h e d aft er 2 0 1 4, w hi c h i d e ntif y ot h er d el et eri o us i m p a cts h at c h er y- br e d pi n k s al m o n 
i n p arti c ul ar m a y b e h a vi n g, s p e cifi c all y o n t h e p o p ul ati o ns of ot h er s p e ci es of P a cifi c 
s al m o n o n t h e hi g h s e as. Pl ai nl y, t h es e i m p a cts als o “t hr e at e n[] a fis h … r es o ur c e ” as t h at 
p hr as e is us e d i n t h e d efi niti o n of w h at is a n “ e m er g e n c y. ”   I d. 
 
  It als o s e e ms o b vi o us t h at i n m a ki n g its d e cisi o n, A D F & G  di d n ot f oll o w t h e 
“ pr e c a uti o n ar y a p pr o a c h ” pr es cri b e d b y r e g ul ati o n.  S e e  5 A A C 3 9. 2 2 2( c)( 5), q u ot e d 
a b o v e.  I n ot h er w or ds, i n t h e f a c e of u n c ert ai nti es t h at t h e D e cisi o n its elf i d e ntifi es, 
A D F & G h as n ot m a n a g e d “ artifi ci al pr o p a g ati o n [ at S G H] … c o ns er v ati v el y. ”  I d.  
A D F & G’s “i n cr e m e nt al a p pr o a c h ” of a p pr o vi n g a d diti o n al s al m o n e g g pr o d u cti o n i n 
st a g es is n ot a d e q u at el y pr ot e cti v e gi v e n t h e e n vir o n m e nt al ris ks.  
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P er h a ps m ost i m p ort a ntl y, A D F & G h as n ot i d e ntifi e d a c o m p elli n g p u bli c n e e d 
t h at o ut w ei g hs t h e ris ks a n d u n c ert ai nti es a n d t h at j ustifi es all o wi n g t h e S G H t o pr o cess  a 
hi g h er v ol u m e of e g gs t h a n alr e a d y a ut h ori z e d. It m ust b e r e m e m b er e d t h at it is t h e “ b ests 
i nt er ests of t h e p u bli c ” t h at ar e at st a k e, n ot t h e b est i nt er ests of pri v at e h at c h eri es or 
fis hi n g i nt er ests.  S e e  As 1 6. 1 0. 4 3 0( b) ( A D F & G C o m missi o n er gi v e n t h e a ut h orit y t o 
“fi n d[] t h at t h e o p er ati o n of t h e h at c h er y is n ot i n t h e b est i nt er ests of t h e p u bli c … [ a n d 
t o] alt er t h e c o n diti o ns of t h e p er mit t o miti g at e t h e a d v ers e eff e cts of t h e o p er ati o n ” 
( e m p h asis a d d e d)). I n ass essi n g w h et h er A D F & G’s d e cisi o n s er v es t h e “ b est i nt er ests of 
p u bli c, ” it m ust b e b or n e i n mi n d t h at t h e L e gisl at ur e a ut h ori z e d t h e cr e ati o n of pri v at el y 
o w n e d h at c h eri es f or o n e p ur p os e: 
 

It is t h e i nt e nt of t his A ct t o a ut h ori z e t h e pri v at e o w n ers hi p of s al m o n h at c h eri es 
b y q u alifi e d n o n pr ofit c or p or ati o ns f or t h e p ur p os e of c o ntri b uti n g , b y artifi ci al 
m e a ns t o t h e r e h a bilit ati o n of t h e st at e’s d e pl et e d a n d d e pr ess e d s al m o n fis h er y .  
T h e pr o gr a m s h all b e o p er at e d wit h o ut a d v ers el y aff e cti n g n at ur al st o c ks of fis h 
i n t h e st at e a n d u n d er a p oli c y of m a n a g e m e nt w hi c h all o ws r e as o n a bl e 
s e gr e g ati o n of r et ur ni n g h at c h er y-r e ar e d s al m o n fr o m n at ur all y o c c urri n g st o c ks. 

 
1 9 7 4 S L A C h. 1 1 1, S e c. 1 ( e m p h asis a d d e d).  It is l o n g p ast t h e ti m e a n y o n e c a n 
r e as o n a bl y cl ai m t h at eit h er P W S or C o o k I nl et is a c o nti n u o usl y “ d e pl et e d a n d d e pr ess e d 
s al m o n fis h er y ” i n n e e d of “r e h a bilit ati o n. ”  H at c h eri es i n t h os e ar e as n o w f u n cti o n 
al m ost e x cl usi v el y t o pr o vi d e a r eli a bl e s o ur c e of fis h, pr o d u c e d b y “ art ifi ci al m e a ns, ” f or 
c o m m er ci al s al m o n fis hi n g i nt er ests a n d n ot t o “r e h a bilit at e ” a n y p arti c ul ar fis h er y.   
 

I n s h ort, t h e “ b est i nt er ests of t h e p u bli c ” w o ul d n ot b e s er v e d b y all o wi n g 
a d diti o n al e g g pr o d u cti o n at t h e S G H i n f a c e of t h e u n c ert ai nti es a n d ris ks t h at h at c h er y-
br e d s al m o n m a y b e p osi n g t o wil d st o c ks. 
 
C O O K I N L E T B E L U G A W H A L E S    
 

I n ass essi n g t h e m erits of t h e P etiti o n a n d t h e D e cisi o n, t h e B O F als o s h o ul d t a k e 
i nt o a c c o u nt o n e ot h er c o nsi d er ati o n n ot m e nti o n e d i n eit h er d o c u m e nt.  T h at 
c o nsi d er ati o n r el at es t o t h e st at us of t h e C o o k I nl et b el u g a w h al e p o p ul ati o n.  K n o w n as 
t h e “ c a n ari es of t h e s e a ” b e c a us e of t h e c hir pi n g s o u n ds t h e w h al es m a k e, t h e C o o k I nl et 
b el u g a w h al e p o p ul ati o n tr ul y m a y b e t h e a p o cr y p h al “ c a n ar y i n t h e c o al mi n e ” w ar ni n g 
of dis ast er f or C o o k I nl et’s fis h eri es. 
 

C o o k I nl et b el u g a w h al es ar e g e n eti c all y disti n ct fr o m b el u g a w h al e p o p ul ati o ns 
r esi d e nt els e w h er e i n Al as k a’s w at ers.  T h e y d o n o i nt er mi n gl e wit h ot h er p o p ul ati o ns.  
T h us, if t h e C o o k I nl et b el u g a w h al e p o p ul ati o n c e as es t o e xist, b el u g a w h al es will n o 
l o n g er a p p e ar i n C o o k I nl et.   

 
T h e C o o k I nl et b el u g a w h al e p o p ul ati o n s uff er e d a r a pi d d e cli n e i n t h e e arl y 

1 9 9 0s.  B e c a us e of t h at d e cli n e, citi z e n gr o u ps p etiti o n e d t h e U. S. D e p art m e nt of 
C o m m er c e’s N ati o n al M ari n e Fis h eri es S er vi c e ( “ N M F S ”) t o list t h e w h al e p o p ul ati o n as 
e n d a n g er e d u n d er t h e f e d er al E n d a n g er e d S p e ci es A ct ( “ E S A ”).   I n 2 0 0 0 N M F S  r ej e ct e d 
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t he E S A p etiti o n b ut list e d t h e p o p ul ati o n as “ d e pl et e d ” u n d er t h e f e d er al M ari n e 
M a m m al Pr ot e cti o n A ct ( “ M M P A ”).  N M F S t h e n s e v er el y r estri ct e d Al as k a N ati v e 
h u nti n g of t h e w h al e u n d er t h at A ct.  At t h e ti m e, b ot h N M F S a n d St at e offi ci als 
pr e di ct e d t h at h u nti n g r estri cti o ns w o ul d all o w t h e p o p ul ati o n t o r e c o v er.  T h e p o p ul ati o n 
di d n ot r e c o v er, h o w e v er.  I n r es p o ns e t o a n e w E S A p etiti o n, i n 2 0 0 8 N M F S list e d t h e 
p o p ul ati o n as e n d a n g er e d u n d er t h e E S A. T o d a y, t h e esti m at e d p o p ul ati o n h o v ers ar o u n d 
3 0 0, w h er e it h as r e m ai n e d f or w ell o v er t h e l ast d e c a d e.  T h e p o p ul ati o n still s h o ws f e w 
p ositi v e si g ns t h at it is r e c o v eri n g.  
 

F or m ost of t h e y e ar, t h e C o o k I nl et b el u g a w h al e p o p ul ati o n is c o nfi n e d t o t h e f ar 
r e a c h es of u p p er C o o k I nl et, pri n ci p all y i n K ni k Ar m a n d T ur n a g ai n Ar m.  Hist ori c all y 
t his w as n ot t h e c as e, as b el u g a w h al es w er e pl e ntif ul t hr o u g h o ut C o o k I nl et.  

 
A m o n g ot h er f o o d s o ur c es, C o o k I nl et b el u g a w h al es tr a diti o n all y h a v e h u nt e d 

e ul a c h o n ( “ h o oli g a n ”) i n t h e s pri n g a n d s al m o n i n t h e s u m m er at t h e m o ut hs of C o o k 
I nl et’s a n a dr o m o us str e a ms, oft e n tr a v eli n g f ar u pstr e a m i n s e ar c h of t h eir pr e y. 6   
 

W hil e m a n y h a v e attri b ut e d t h e C o o k I nl et b el u g a w h al e p o p ul ati o n d e cli n e 
al m ost e ntir el y t o Al as k a N ati v e h u nti n g, t h e i n cr e as e i n c o m m er ci al fis hi n g a n d b o at 
tr affi c i n C o o k I nl et a n d t h e ass o ci at e d c o m m er ci al h ar v est of s al m o n i n t h e 2 0t h c e nt ur y 
li k el y w as a c o ntri b uti n g f a ct or. Pr es u m a bl y b el u g a w h al es m a y b e d et err e d fr o m fis hi n g 
ar e as wit h a hi g h c o n c e ntr ati o n of b o ats a n d n ets n ot wit hst a n di n g t h e pl e nit u d e, or l a c k 
t h er e of, of r et ur ni n g s al m o n.   D uri n g a c o m m er ci al s al m o n fis hi n g p eri o d o n e s u m m er i n 
t h e 1 9 9 0s off t h e K e n ai P e ni ns ul a, N M F S e n g a g e d i n a n a c o usti c al st u d y t o d et er mi n e if 
n ois e i m p a cts fr o m b o at tr affi c w er e i nfl u e n ci n g t h e b e h a vi or of b el u g a w h al es.  S o f e w 
w h al es w er e si g ht e d, h o w e v er, it w as n ot p ossi bl e t o r e a c h a n y d ef e nsi bl e c o n cl usi o ns. 
T o d a y t h e r e d u c e d o p p ort u niti es f or C o o k I nl et b el u g a w h al es t o f e e d o n s al m o n m a y b e 
a f a ct or i n t h e p o p ul ati o n’s f ail ur e t o r e c o v er. 
 

If t h e b el e a g u er e d p o p ul ati o n of t h e r e m ai ni n g C o o k I nl et b el u g a w h al es h a d a 
w a y t o d o s o, t h e y w o ul d n at ur all y all y wit h p etiti o n ers.  M a n y r e cr e ati o n al fis hi n g 
i nt er ests h a v e b e e n a d v o c ati n g f or t h e o p p ort u nit y t o c at c h a bi g g er s h ar e of t h e l ar g er 
s p e ci es of s al m o n r et ur ni n g t o C o o k I nl et’s a n a dr o m o us str e a ms.  If t h er e w er e m or e of 
t h e bi g g er, f atti er s al m o n i n t h e m o ut hs a n d str e a ms of C o o k I nl et, t h e y w o ul d n ot o nl y 
b e a v ail a bl e f or r e cr e ati o n al fis h er m e n b ut als o f or C o o k I nl et b el u g a w h al es.  A w ell-f e d 
br e e di n g b el u g a w h al e p o p ul ati o n c o ul d tri g g er a sl o w ris e i n t h e siz e of t h e p o p ul ati o n 
o ut of its e n d a n g er e d st at us.   
 

T o d at e, n eit h er N M F S n or A D F & G h as t a k e n i nt o a c c o u nt t h e s p e cifi c f o o d 
n e e ds of t h e w h al es.  I n its E S A R e c o v er y Pl a n f or t h e w h al e p o p ul ati o n, N M F S 
e x pli citl y r ej e ct e d a n y n e e d t o m or e f ull y e n g a g e i n a d v o c a c y f or t h e w h al e d uri n g B O F 
fis h all o c ati o n d e cisi o n- m a ki n g.   

 

																																																								
6  N M F S h a s r e p ort e d t h at i n t h e 1 9 6 0 s, w h e n C o o k I nl et b el u g a w h al e s w er e pl e ntif ul, K e n ai ar e a r e si d e nt s 
w o ul d p arti ci p at e i n a n a n n u al b el u g a w h al e h u nt i n t h e K e n ai Ri v er a s p art of a d a y of fi s hi n g f e sti viti e s.  
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A D F & G d e cli n e d t o list t h e p o p ul ati o n u n d er Al as k a’s o w n E n d a n g er e d S p e ci es 
A ct  a n d h as b e e n i n a cti v e i n a d v o c a c y f or t h e w h al e b ef or e t h e B O F.  Pr es u m a bl y 
A D F & G fis h er y m a n a g ers b eli e v e t h at if i n-str e a m es c a p e m e nt g o als ar e m et t h at will b e 
e n o u g h t o e ns ur e t h at t h er e ar e a d e q u at e s al m o n f or t h e C o o k I nl et b el u g a w h al e 
p o p ul ati o n’s c o ns u m pti o n a n d its e v e nt u al r e c o v er y.   

 
U nf ort u n at el y, N M F S a n d A D F & G’s f ail ur e t o gr a p pl e o p e nl y wit h t h e q u esti o n 

w h et h er t h e w h al es c a n o p p ort u nisti c all y a c c ess a n a d e q u at e a m o u nt of s al m o n l e a v es 
o n e wit h o ut a n y ass ur a n c e t h at t h er e ar e e n o u g h s al m o n a v ail a bl e f or t h e w h al es’ h ar v est 
i n t h e ar e as w h er e t h e y w o ul d tr a diti o n all y f e e d.   A n d t h er e ar e si gnifi c a nt w ar ni n g si g ns 
t h at t h e w h al e p o p ul ati o n m a y b e f o o d str ess e d.  A r e c e nt st u d y f o u n d t h at C o o k I nl et 
b el u g a w h al es mi g ht h a v e b e g u n r el yi n g i n gr e at er pr o p orti o n o n fr es h w at er s p e ci es f or 
s ust e n a n c e.  S e e M ar k A. N els o n, et al., A D F & G, U A F, N M F S, Fift y y e ars of C o o k I nl et 
b el u g a w h al e f e e di n g e c ol o g y fr o m is ot o p es i n b o n es a n d t e et h , J u n e 2 0 1 8, p u blis h e d i n 
E n d a n g er e d S p e ci es R es e ar c h, V ol. 3 6, p p. 7 7- 8 7, a bstr a ct a n d p df a v ail a bl e at 
htt ps:// w w w.i nt-r es. c o m/ a bstr a cts/ esr/ v 3 6/ p 7 7- 8 7/  ( “ T his st u d y r e pr es e nts t h e first 
e vi d e n c e f or a l o n g t er m ( ∼ 5 0 yr) c h a n g e i n f e e di n g e c ol o g y. ”)   T h e st u d y n ot e d t h at t h e 
N M F S  h a d pr e vi o usl y “f o u n d t h at w hil e t h e t hr e at of a r e d u cti o n i n pr e y w as of m e di u m 
c o n c er n, “ b ut t h at “littl e w as k n o w n a b o ut pr e y a v ail a bilit y a n d h o w a v ail a bilit y h as 
c h a n g e d o v er ti m e. … “ I d. at 7 8.   
 

S o , w h at d o es t h e pli g ht of t h e C o o k I nl et b el u g a w h al e p o p ul ati o n h a v e t o d o 
wit h h at c h eri es a n d t h e iss u e of t h e S G H’s s al m o n e g g v ol u m e t h at is n o w b ef or e t h e 
B O F ?  T h e c o n n e cti o n m a y b e i n dir e ct b ut u p o n r efl e cti o n, it s h o ul d b e o b vi o us.    

 
I n a d diti o n t o e vi d e n c e of str a yi n g, p etiti o n ers cit e a gr o wi n g b o d y of s ci e ntifi c 

e vi d e n c e c o n c er ni n g t h e a d v ers e i m p a cts t h at h at c h er y br e d s al m o n m a y b e h a vi n g o n 
wil d st o c ks of ot h er s p e ci es of P a cifi c s al m o n. T his r e c e nt s ci e ntifi c e vi d e n c e s u g g ests 
t h at h at c h er y s al m o n m a y b e cr o w di n g o ut wil d s al m o n s p e ci es, es p e ci all y o n t h e hi g h 
s e as, r e d u ci n g t h e si z e of t h es e s p e ci es’ r et ur ns t o t h eir s p a w ni n g gr o u n ds a n d t h er ef or e 
t hr e at e ni n g t h eir l o n g-t er m pr o d u cti vit y.  T his i n t ur n c o ul d b e h a vi n g a c as c a di n g 
n e g ati v e eff e ct o n t hr e at e n e d m ari n e m a m m al s p e ci es, li k e t h e C o o k I nl et b el u g a w h al e 
as w ell as t h e M M P A- pr ot e ct e d St ell er s e a li o n, a n d s e als, w hi c h m a y b e d e p e n d e nt o n 
t h e l ar g er s p e ci es of s al m o n f or t h eir o w n pr o d u cti vit y.    
 

P utti n g asi d e t h e q u esti o n w h et h er h at c h er y- br e d s al m o n m a y b e i n dir e ctl y 
c a usi n g a d v ers e i m p a cts o n m ari n e m a m m al p o p ul ati o ns, t h e p etiti o n ers h a v e m a d e a n 
a d e q u at e s h o wi n g t h at t h er e is c o nsi d er a bl e ris k i n c o nti n ui n g o n t h e p at h of e n a bli n g 
e v e n m or e pr o d u cti o n of s al m o n at h at c h eri es i n P W S a n d C o o k I nl et i n t h e f a c e of 
i n cr e as e d e vi d e n c e of str a yi n g of P W S h at c h er y fis h i nt o C o o k I nl et.  T h e B O F s h o ul d 
n ot all o w A D F & G t o t a k e t h at ris k wit h o ut f urt h er s ci e ntifi c st u di es a n d a c ar ef ul 
e v al u ati o n of t h eir r es ults.  
 

C O N C L U SI O N 
 

T h e B O F s h o ul d t a k e t his o p p ort u nit y t o b e gi n r et hi n ki n g t h e r ol e of pri v at e 
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s al m o n h at c h eri es i n Al as k a’s fis h eri es.   

S o m e of t h es e h at c h eri es h a v e b e e n h e a vil y s u bsi di z e d b y a n  i n v est m e nt of p u bli c 
m o ni es a n d str u g gl e u n d er l ar g e fi n a n ci al o bli g ati o ns.  T h eir o p er ati o n h as l e d t o t h e 
cr e ati o n of artifi ci al s al m o n fis h eri es u p o n w hi c h s o m e fis h er m e n a n d pr o c ess ors h a v e 
c o m e t o d e p e n d f or t h eir a n n u al i n c o m es a n d b usi n ess s ur vi v al.  A n d y et w h e n s al m o n 
r et ur ns ar e t o o l o w, p u bli c m o ni es ar e als o us e d t o di mi nis h t h e i m p a cts fr o m a n y i n c o m e 
l oss es.  S e e, e. g.,  S e af o o d N e ws , S us a n C h a m b ers, “ C o m m er c e D e p art m e nt A n n o u n c es 
$ 2 0 0 Milli o n Fis h er y Dis ast er F u n di n g All o c ati o ns, “ J u n e 2 1, 2 0 1 8 ( “ Al as k a's dis astr o us 
pi n k s al m o n r u ns i n 2 0 1 6 l e d N M F S t o d e cl ar e t h at fis h er y a f ail ur e l ast y e ar. Al as k a will 
r e c ei v e m or e t h a n $ 5 6 milli o n. ”)  As a m att er of s o u n d fi n a n ci al p u bli c p oli c y, t his 
sit u ati o n d o es n ot s e e m t o m a k e m u c h s e ns e. It m a k es e v e n l ess s e ns e if, as t h e r e c e n t 
s ci e ntifi c r es e ar c h s e e ms t o s h o w, s al m o n fr o m h at c h eri es ar e h a vi n g d el et eri o us i m p a cts 
o n wil d st o c ks.  

T h e B O F s h o ul d, t h er ef or e, a c k n o wl e d g e t h e l e giti m a c y of t h e E m er g e n c y 
P eti ti o n.  G ui d e d b y t h e “ pr e c a uti o n ar y a p pr o a c h, ” it s h o ul d dir e ct t h e C o m missi o n er t o 
r e v ers e A D F & G’s d e cisi o n all o wi n g a d diti o n al e g g pr o d u cti o n at t h e S G H u ntil m or e 
d efi niti v e st u di es d et er mi n e t h at t h e “ b est i nt er ests of t h e p u bli c ” w o ul d b e s er v e d b y a n 
i n cr e as e i n e g g pr o d u cti o n.  

T h a n k y o u f or c o nsi d eri n g t h es e c o m m e nts. 
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F r o m: Mi k e Kr a m er

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: C o m m e nt s o n K R S A pr o p o s al r e: a d diti o n al P W S A C h at c h er y pr o d u cti o n

D a t e: T u e s d a y, J ul y 3, 2 0 1 8 5: 0 8: 3 8 P M

W e ar e i n a st at e wi d e wil d s al m o n crisis.   P o or o c e a n s ur vi v al is t h e pri m ar y c a us e.  W ar m
w at er i n t h e P a cifi c f e e di n g gr o u n ds r e d u c es f o o d pr o d u cti o n a n d w h e n i n cr e asi n g n u m b ers of
j u v e nil e s al m o n c o m p et e f or s c ar c e f o o d, t h e m or e a g gr essi v e h at c h er y pr o d u c e d pi n ks a n d
c h u ms o ut c o m p et e wil d r e ds a n d ki n gs.   T h e s ci e n c e s u p p orti n g t h e c o n cl usi o n t h at h at c h er y
o v er pr o d u cti o n is c o ntri b uti n g t o t h e d e mis e of o ur wil d r e d a n d ki n g st o c ks c a n n ot c o nti n u e
t o b e i g n or e d i n t h es e ti m es of u n pr e c e d e nt e d wil d r u n f ail ur es.  
P W S A C h as a l o n g hist or y r e m ai ni n g u n a c c o u nt a bl e a n d f aili n g t o li v e u p t o v ari o us
c o m mit m e nts m a d e t o A D F G o v er t h e y e ars.   N ot o nl y s h o ul d t h e b o ar d t a k e a cti o n t o pr e v e nt
t h e pr o p os e d i n cr e as e i n h at c h er y pr o d u cti o n, it s h o ul d als o i m pl e m e nt s o m e m e as ur es t o
e ns ur e f ut ur e a c c o u nt a bilit y  a n d r e d u c e d pr o d u cti o n u ntil t h e P a cifi c f e e di n g c o n diti o ns
i m pr o v e.
T h e  f a ct t h at s o m e s e g m e nts of t h e c o m m er ci al fis hi n g i n d ustr y h a v e b e c o m e r eli a nt o n
h at c h er y fis h is irr el e v a nt t o w h et h er t h er e e xists a n e m er g e n c y i n t h e f or m of f ail e d wil d r u ns
wit h p o or o c e a n s ur vi v al b ei n g t h e pri m ar y c a us e.   Y o u c a n n ot  si m pl y bl a m e t h e pr o bl e m o n
t h e " bl o b ".  T h e bl o b m a y h a v e r e d u c e d t h e f or a g e a v ail a bl e, b ut if h at c h er y fis h w er e t a k e n
o ut of t h e f o o d c h ai n, t h e r e d u c e d f or a g e is m u c h m or e li k el y t o s ust ai n o ur wil d fis h.
F or m a n y y e ars, at t h e ur gi n g of C o m m er ci al fis h i nt er ests,  t h e B o ar d f ail e d t o r e d u c e t h e si z e
of Y u k o n ri v er gill n ets d es pit e t h e s ci e n c e pr o vi n g  t h at si z e s el e cti vit y w as h a vi n g a dr asti c
n e g ati v e eff e ct o n l ar g er Y u k o n ki n gs a n d c o ns e q u e ntl y, t h e o v er all h e alt h of t h e r u n.   T h e
b o ar d w ait e d f ar t o l o n g t o a c k n o wl e d g e t h e s ci e n c e o n si z e s el e cti vit y, a n d all o w e d o ur
Y u k o n ki n gs t o b e c o m e f urt h er d e pr ess e d.  
Pl e as e r es p e ct t h e e m er gi n g s ci e n c e a b o ut n e g ati v e h at c h er y i m p a cts o n wil d fis h f oll o wi n g
a n ot h er dis astr o us y e ar i n t h e C o p p er Ri v er. Pl e as e d o n ot b e o v erl y i nfl u e n c e d b y c o m m er ci al
i nt er ests  a n d  pr o a cti v el y m a n a g e P W S wil d st o c ks f or l o n g t er m s ust ai n a bilit y b y r e d u ci n g
h at c h er y pr o d u cti o n.

Mi k e Kr a m er
2 1 6 S a ci a A v e  
F air b a n ks A K 9 9 7 1 2
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S u b mitt e d B y
m n o wi c kiit c h ell

S u b mitt e d O n
6/ 3 0/ 2 0 1 8 1 1: 5 8: 4 9 A M

Affili ati o n
p w s c o m m fi s h er m a n

t h e p w s s al m o n h at c h eri e s ar e a vit al c o m p o n e nt t o t h e vi a bilit y of t h e c o m m er ci al s al m o n fi s h eri e s i n ar e a E. wil d r u n s ar e ar e m u c h m or e
v ol atil e a n d w o ul d h urt n ot o nl y fi s h er m a n if t h e h at c h eri e s di d n ot e xi st, b ut al s o all t h e l o c al t o w n s a n d all b u si n e s s e s a n d s er vi c e s.... w e all
li v e off w h at w e c a n h ar v e st fr o m t h e s e a...r e all y.... e s p i n c or d o v a, wit h mi ni m al t o uri s m.   i al s o u n d er st a n d t h at all s al m o n r e ar e d i n
h at c h eri e s h er e ar e fr o m l o c al st o c k n ot ali e n st o c k s....i t hi n k t h at u ntil w e c a n r u n a st u d y t h at d efi nit el y s h o w s t h at t h er e i s n o str a yi n g of
p ur e wil d st o c k s fr o m t h eir n ati v e str e a m s...t hi s m a y i n d e e d b e a n all o w a bl e n at ur al w a y of s al m o n r e p o p ul ati n g w e a k str e a m s or st arti n g
u p i n n e w str e a m s.... or p er h a p s j u st k e e pi n g t h e g e n e p o ol fr o m b e c o mi n g st a g n a nt a s w e s e e i n all p o p ul ati o n s... a n y w a ys it i s pr e m at ur e
t o s a y t h e s k y i s f alli n g , pl e a s e d ef er a n y a cti o n u ntil m u c h, m u c h m or e f a ct s c a n b e br o u g ht t o li g ht......... al s o a s a f a ct o nl y p w s h at c h eri e s
t a g t h eir fr y s o it i s u n k n o w n u ntil w e t a g ot h er h at c h eri e s a n d wil d fr y w h at i s r e all y h a p p e ni n g...t o o e a s y t o j u st p oi nt a fi n g er at
p w s.....t h a n k y o u f or y o ur ti m e
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J ul y 9, 2 0 1 8  
 
N a n c y Hill str a n d                  
Pi o n e er Al a s k a n Fi s h eri e s I n c.  
4 3 0 6 H o m er S pit  
H o m er, Al a s k a 9 9 6 0 3  
 
D e ar Al a s k a B o ar d of Fi s h eri e s,  
 
A s t h e o w n er / o p er at or of  Pi o n e er Al a s k a n Fi s h eri e s ( e st a bli s h e d i n 1 9 6 4) i n H o m er, 
Al a s k a,  w e  h a v e  h ar v e st e d  a n d  pr o c e s s e d  fi nfi s h  a n d  s h ellfi s h,  s u c h  s al m o n,  h ali b ut,  
r o c kfi s h, li n g c o d, h erri n g a n d cr a b, f or b ot h w h ol e s al e a n d r et ail m ar k et s. I al s o h a v e 2 1 
y e ar s of e x p eri e n c e w or ki n g f or F. R. E. D. di vi si o n of t h e Al a s k a D e p art m e nt of Fi s h a n d 
G a m e  ( A D F G),  r etiri n g  i n  1 9 9 9.  I  a m  writi n g  i n  s u p p ort  of  t h e  e m er g e n c y  p etiti o n  
s u b mitt e d t o h alt t h e 2 0 milli o n i n f urt h er e g g t a k e a n d r e ari n g of h at c h er y pi n k s al m o n i n 
Pri n c e Willi a m S o u n d ( P W S), at t h e S ol o m o n G ul c h H at c h er y ( S G H). T h a n k -y o u f or y o ur 
ti m e t o a d dr e s s t hi s cri si s aff e cti n g o ur wil d s al m o n st o c k s a n d f or y o ur u n d er st a n di n g of 
m y c o m m e nt s.  
 
Pl e a s e q u ar a nti n e P W S h at c h er y pi n k s al m o n pr o d u cti o n,  t o pr ot e ct wil d s al m o n st o c k s 
a n d  r e m o v e  t h e  i m p a ct s  fr o m  str a yi n g  h at c h er y  fi s h.  A D F G  h a s  d o c u m e nt e d  
u n a c c e pt a bl y hi g h l e v el s of u n h ar v e st e d P W S h at c h er y fi s h r e pr o d u ci n g wit h wil d s al m o n 
i n L o w er C o o k I nl et str e a m s, w hi c h i s gl utti n g, s uff o c ati n g a n d c o nt a mi n ati n g wil d pi n k 
s al m o n.  C o n si d er:  T h er e ar e e q u al a m o u nt s of H at c h er y pi n k s a s S o c k e y e i n t h e P a cifi c.  
 
W e  ar e  wit n e s si n g  v er y  s eri o u s  i n di c at or s  of  str e s s  t o  o ur  wil d  s al m o n  fi s h eri e s  a n d  
di str e s s i n t h e G ulf of Al a s k a ( G O A). Si g nifi c a ntl y r e d u c e d  yi el d s of hi g h v al u e s al m o n 
s p e ci e s  s u c h  a s  s o c k e y e,  C hi n o o k,  a n d  c o h o  s al m o n  i s aff e cti n g  G O A  c o a st al  
c o m m u niti e s.  
 
I s it a c oi n ci d e n c e t h e A D F G 2 0 1 0 P W S P A R d e ni al w ar n e d of t h e s e r e d u c e d yi el d s1 : 

A m ultit u d e of st u di e s i n di c at e t h at c o m p etiti v e i nt er a cti o n s fr o m l ar g e n u m b er s of 
h at c h er y  pi n k  a n d  c h u m  s al m o n  i s  o c c urri n g  i n  a n d  ar o u n d  P W S  a n d  t h e s e  
i nt er a cti o n s ar e li k el y h a vi n g a d etri m e nt al i m p a ct t o wil d st o c k s of  s al m o n a n d 
h erri n g i n t h e P W S r e gi o n. Al s o, of c o n c er n t o d e p art m e nt bi ol o gi st s i s e vi d e n c e 
s h o wi n g t h e s e c o m p etiti v e i nt e r a cti o n s  c a n si g nifi c a ntl y r e d u c e yi el d s of hi g h 
v al u e s al m o n s p e ci e s s u c h a s s o c k e y e, C hi n o o k, a n d c o h o s al m o n.   

D e p art m e nt r e s e ar c h a n d m a n a g e m e nt bi ol o gi st s,  c o n si st e nt wit h  st at ut or y a n d 
r e g ul at or y  r e q uir e m e nt s  t o  m ai nt ai n  a  pr e c a uti o n ar y  a p pr o a c h  t o  s al m o n  
m a n a g e m e nt, a d vi s e a g ai n st a d diti o n al i n c r e a s e s  t o P W S h at c h e r y pi n k a n d 
c h u m s al m o n pr o d u cti o n.  

                                                           
1  St at e of Al a s k a A D F G M e m o A pril 1 9 t h, 2 0 1 0 c o m m e nt s s u m m ari zi n g P W S P A R r e q u e st s 
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T h e s e  i n di c at or s  of  o c e a ni c  di str e s s  f or m  a n  u nf or e s e e n  a n d  u n e x p e ct e d  e m er g e n c y,  
w hi c h d e m a n d s i m m e di at e att e nti o n wit h o ut d el a y, t o d et e ct, s cr uti ni z e, a n d r e m o v e all 
d etri m e nt al i m p a ct s t o wil d st o c k s, t h at w e c a n c o ntr ol, wit h o ut e x c e pti o n, p er e xi sti n g 
st at ut e s a n d r e g ul ati o n s.  
 
A d diti o n al i n cr e a s e s t o P W S h at c h er y pr o d u cti o n ar e a d etri m e nt al c o m p etiti v e str e s s t o  
wil d fi s h; t hi s m u st c e a s e u ntil o c e a ni c str e s s or s ar e c o m pr e h e n si v el y i n v e sti g at e d.  
 
It i s f a s hi o n a bl e t o bl a m e t hi s str e s s o n t h e Bl o b, a c o n c e ntr ati o n w ar m w at er s i n t h e G ulf 
of Al a s k a fr o m 2 0 1 4 - 2 0 1 6. T h e s e r e p ort s c o m e wit h t h e c a v e at t h at “fr e s h w at er s ur vi v al 
s e e m s  fi n e,  it  i s  s o m et hi n g  m y st eri o u s  o ut  i n  m ari n e  w at er s.”  I s  t h er e  a  m y st eri o u s 
a c c o m pli c e t o t h e Bl o b a n d it s r e p er c u s si o n s i n mi gr at or y p at h w a y s ?   
 
W h e n w e c o n si d er 2 0 1 3 a n d 2 0 1 5 b ot h r e c or d r et ur ni n g a d ult h at c h er y pi n k s al m o n t o 
P W S , is it a c oi n ci d e n c e t h at G O A h at c h er y pi n k s cr a s h e d i n 2 0 1 6 ? T h er e s e e m s t o b e 
a n o n g oi n g s o c k e y e  a n d C hi n o o k cr a s h t hi s y e ar w hi c h i s of t h e s a m e 2 0 1 5 br o o d y e ar, 
i n m a n y ar e a s of t h e G O A. C o n si d er: pi n k s  e x c e e d e d wil d s o c k e y e n u m b er s  t h e s e y e ar s. 
 
C a n w e s e e a p att er n of wil d s al m o n s ur vi v al a n d a b u n d a n c e b et w e e n t h e o d d a n d e v e n 
y e ar  pi n k  s al m o n  c y cl e s ?  I s  it  a  fl u k e  t h at  c o d  cr a s h e s , ki n g s al m o n  d e pl eti o n,  m urr e 
st ar v ati o n,  s o c k e y e  w ei g h a  p o u n d  l e s s,  a n d C hi g ni k  a n d  Y a k ut at  s o c k e y e  s h o wi n g  
si g nifi c a nt si g n s of str e s s d uri n g t h e s e o n e -t w o p u n c h e s ?  
 
S o m e  n o w  g l orif yi n g t h e m or e  t h a n  3 1 0, 0 0 0, 0 0 0  milli o n  p o u n d s  of  h at c h er y -ori gi n, 
a d diti o n al i ntr o d u c e d pr e d at or pi n k s al m o n t h at gr o w 5 0 0  p er c e nt  i n t h e l a st f o ur m o nt h s 
of t h eir li v e s w hil e cir c ul ati n g i n t h e o ut -mi gr at or y p at h s of n e wl y e m er gi n g wil d fi s h i n t h e 
G O A . H o w e v er, t hi s i s n ot w h at I w o ul d c all s u c c e s s , a n d it vi ol at e s st at e st at ut e s a n d 
r e g ul ati o n s t h at ar e i nt e n d e d t o pr o vi d e t h e hi g h e st of pr ot e cti o n t o Al a s k a’ s wil d s al m o n 
p o p ul ati o n s.   
 
I s t h er e a n y w a y p o s si bl e t h at t h e s e d o m e sti cat e d  e ati n g m a c hi n e s h a v e n o d etri m e nt al 
i m p a ct o n wil d s al m o n ? A s t hi s e n or m o u s bi o m a s s  of h at c h er y -ori gi n a d ult pi n k s al m o n 
r et ur n s t o s p a w n al o n g c o a st al ar e a s of  t h e G ulf of Al a s k a, it i s g or gi n g o n  6, 0 0 0, 0 0 0 
p o u n d s of s e af o o d e a c h d a y or 1 8 0, 0 0 0, 0 0 0 milli o n p o u n d s of s e af o o d e a c h m o nt h . C a n 
w e s a y wit h c ert ai nt y t h at t h er e i s n o i m p a ct i n t h e o v erl a p pi n g ti m efr a m e w h e n, d uri n g 
t h eir t e n d er e arl y m ari n e  lif e st a g e s, j u v e nil e wil d s al m o n ar e o ut -mi gr ati n g t hr o u g h t h e s e 
v er y s a m e c o a st al ar e a s t o t h e o c e a n ? I s t h er e n o i m p a ct, n o c a u s e a n d eff e ct of t hi s 
m a g nit u d e of i ntr o d u c e d h at c h er y -ori gi n bi o m a s s ?  
 
W e h a v e i n di c at or s. W e h a v e i m p a ct e d c o a st al c o m m u niti e s  t h at d e p e n d u p o n h e alt h y 
st o c k s of wil d s al m o n . T h e st at e h a s a r e s p o n si bilit y t o t h e p u bli c tr u st. E v er yt hi n g i s o n 
t h e t a bl e, n o e x c e pti o n s.  
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T h e  gl ut  ( at h ar v e st a bl e  s ur pl u s  l e v el s) of str a yi n g  P W S h at c h er y -ori gi n  pi n k  s al m o n  
s o m e 2 0 0 mil e s i n  t o o m a n y L CI  str e a m s  m e a n s p er mitt e d e g g c a p a cit y  a n d r e ari n g  i s 
w a y t o o hi g h. Al a s k a n s s h o ul d n ot h a v e t o wit h st a n d t hi s d a m a g e t o o ur si g nifi c a nt wil d 
st o c k s, t o b e s u b s er vi e nt t o  a c or p or at e b u si n e s s pl a n f or m ar k eti n g p ur p o s e s.  Al a s k a n 
fi s h er y st at ut e s a n d r e g ul ati o n s pl a c e pr ot e cti o n of wil d s al m o n a b o v e i n d u str y h at c h er y 
pr o d u cti o n a n d fi n a n ci al c o n si d er ati o n .   
 
I n  t er m s  of  t h e  ti m e  c o n c er n  t h at  t hi s  pr o p o s e d  i n cr e a s e  m u st  o c c ur  i n  2 0 1 8,  a 
m e m or a n d u m  fr o m  P N P  pr o gr a m  e m pl o y e e s  d at e d  M a y  6 t h,  2 0 1 4  a p p e ar e d  n ot  v er y  
c o n c er n e d a b o ut a n y d el a y s i n t hi s 2 0 1 8 i n cr e a s e. It st at e s:  

A n a d diti o n al i n cr e a s e of  2 0 milli o n pi n k s al m o n gr e e n e g g s will o c c ur i n 2 0 1 8, 
o n c e V F D A i s a bl e t o d e m o n str at e t h e r e q uir e d p h y si c al c a p a cit y or d el a y e d  u ntil 
h at c h er y m o difi c ati o n s r e q uir e d t o r e a c h p h y si c al c a p a cit y ar e c o m pl et e d.  

T hi s m e m o c o nti n u e s:  
I n c r e m e nt al  p e r mit  i n c r e a s e s  al s o  all o w  f or  f urt h e r  e v al u ati o n  of  
m a n a g e m e nt f e a si bilit y a n d p ot e nti al eff e ct s o n t h e a r e a s wil d st o c k s. 2  

 
It  w a s  u nf or e s e e n  a n d  u n e x p e ct e d  t h at  t hi s f urt h e r  e v al u ati o n  p h a s e  of  p ot e nti al  
eff e ct s o n wil d st o c k s  h a s m a nif e st e d it s elf o ut si d e of t h e P W S ar e a, wit h i m p a ct s of a n 
i nt er-r e gi o n al ar e a ( C o o k I nl et) n o w d o c u m e nt e d wit h t h e L CI ot olit h st u di e s. Al s o, a s p er 
t hi s m e m o, si n c e t h er e s e e m e d t o b e n o r e al c o n c er n wit h d el a y if t h e S G H i s n ot r e a d y, 
t h e n it i s n o w l o gi c al t h at S G H c a n e a sil y d el a y u ntil t h er e i s s o m e s eri o u s di s c u s si o n a n d 
e v al u ati o n a b o ut t hi s str a yi n g sit u ati o n. D el a y s h o ul d b e m a n d at or y u ntil m a n a g e m e nt 
f e a si bilit y i s a s s ur e d a n d t h e e v al u ati o n i s c o m pl et e, i n cl u di n g a n e x p a n si o n of t h e i m p a ct 
ar e a t o i n cl u d e L o w er C o o k I nl et.  
 
T h e R e gi o n al Pl a n ni n g T e a m s ( R P T) of b ot h C o o k I nl et a n d P W S r ef u s e d t o t a k e t hi s 
m a s si v e str a yi n g sit u ati o n u p at t h e ir r e s p e cti v e D e c e m b er 2 0 1 7 a n d A pril 2 0 1 8 m e eti n g s , 
d e s pit e  m ulti pl e r e q u e st s t o d o s o . A n y d el a y of S G H a d diti o n al i n cr e a s e s r e st s s q u ar el y 
o n a s eri o u sl y br o k e n St at e of Al a s k a R P T pr o c e s s.   
 
A s  c o urt e s y  t o  t h e  p u bli c  tr u st,  w e  n o w  h a v e  t h e  o p p ort u nit y  t hr o u g h  t h e  B o ar d  of  
Fi s h eri e s, t h at ( h o p ef ull y) i s still i nt a ct a n d n ot br o k e n, t o g et t hi s s eri o u s i s s u e o n t h e 
t a bl e, i nt o t h e h a n d s of s ci e nti st s, bi ol o gi st s a n d m a n a g er s, t o b e di s c u s s e d, c o n si d er e d 
a n d r e s ol v e d b ef or e a n y f urt h er e g g s ar e all o w e d t o b e t a k e n.  
 
L et’ s t a k e a m or e i n -d e pt h l o o k at t h e u nf or e s e e n a n d u n e x p e ct e d n at ur e of t h e m a s si v e 
s tr a yi n g of P W S h at c h er y-ori gi n pi n k s al m o n i nt o L CI str e a m s.   
 

                                                           
2  M e m o fr o m L arr ai n e V er c e s si a n d S a m R a b u n g wit h att a c h e d N oti c e of P er mit Alt er ati o n f or S G H M a y 6 t h 2 0 1 4  

P C 1 2 3
3 of 9



4 
 

I n A u g u st of 2 0 1 4, it w a s u nf or e s e e n a n d u n e x p e ct e d t h at t hr e e m o nt h s aft e r t h e 2 0 1 4 
S ol o m o n G ul c h h at c h e r y P A R w a s si g n e d, S G H str a y s w e r e d et e ct e d i n 6 o ut of 8 
str e a m s s a m pl e d i n L o w e r C o o k  I nl et. 

It w a s u nf or e s e e n a n d u n e x p e ct e d t h at S G H pi n k s w o ul d str a y 2 0 0 mil e s i nt o L CI. A s 
t h e n A D F G c hi ef s ci e nti st Eri c V ol k st at e d 3 : 

H at c h er y  s al m o n  str a y s  m a y  h a v e  b ot h  e c ol o gi c al  a n d  g e n eti c  i m p a ct s  t o  wil d  
s al m o n st o c k s …. …t h e s e ( S G H) fi s h a p p e ar t o h a v e a l o w er pr o p e n sit y t o str a y 
t h a n pi n k s al m o n fr o m ot h er P W S h at c h eri e s. 

A n ot h er e x a m pl e of s ur pri s e  i s fr o m A D F G L CI m a n a g er  Gl e n n H oll o w ell, w h o u s e s S G H 
a s a n e x a m pl e of a h at c h er y h a vi n g a st ell ar r e p ut ati o n f or l o w str a yi n g r at e s t o b e u s e d 
a s a m o d el:  

B e c a u s e  w e  d o n’t  f ull y  u n d er st a n d  all  t h e  f a ct or s  t h at  c o ntri b ut e  t o  str a yi n g,  a  
c o m m o n -s e n s e  a p pr o a c h  w o ul d  b e  t o  mi mi c  t h e  c h ar a ct eri sti c s  of  h at c h er y  
r el e a s e s  t h at  d e m o n str at e  l o w  str a y  r at e s …I n  P W S  t h e  S G H  h a s  t h e  l o w e st  
o b s er v e d pi n k s al m o n str a yi n g r at e s … . 

B e gi n ni n g i n 2 0 1 4, A D F G L CI st aff  t o o k h e a d s fr o m pi n k s al m o n t o r e m o v e t h e ot olit h s 
( e ar  b o n e s)  t h at  s h o w  t h e  di sti n ct  m ar k  d e pi cti n g  w hi c h  h at c h er y  t h e s e  pi n k s  w er e  
str a yi n g fr o m. T hi s di sti n ct m ar k i s cr e at e d b y r ai si n g t h e w at er t e m p er at ur e d uri n g t h e 
i n c u b ati o n st a g e i n h at c h eri e s.  

T h e r e a s o n f or t h e e x p e n s e, ti m e, eff ort a n d m o n e y, of m a s s t h er m al ot olit h t h er m al m ar k 
i s writt e n i n t h e P W S C o m pr e h e n si v e Pl a n P h a s e III: 

Si n c e t h er e i s a pri orit y f or  pr ot e cti n g wil d  st o c k s i n t h e m a n a g e m e nt of  s al m o n 
fi s h er y h ar v e st ( A S 1 6. 0 5. 7 3 0), h arv e st s i n tr a diti o n al c o m m o n pr o p ert y fi s h eri e s ar e 
b a s e d o n t h e a b u n d a n c e of wil d st o c k s c o n si st e nt wit h t h e E s c a p e m e nt G o al P oli c y.  

 

M a s s t h er m al ot olit h m ar ki n g d et er mi n e s t h e pr e s e n c e a n d p er c e nt a g e of h at c h er y 
fi s h i n t h e s p a w ni n g e s c a p e m e nt s of wil d st o c k s a n d i d e ntifi e s w hi c h h at c h er y t h e y 
ori gi n at e d fr o m.  

 
T h e  A D F & G  E s c a p e m e nt  G o al  P oli c y  pr o vi d e s  t h e  m e c h a ni s m  f or  e st a bli s hi n g  
bi ol o gi c al  e s c a p e m e nt  g o al s  f or  wil d  s al m o n  st o c k s  t o  all o w  m a n a g e m e nt  of  
fi s h eri e s b a s e d o n bi ol o gi c all y-e st a bli s h e d e s c a p e m e nt g o al s.  

 
A D F G  L CI  st aff  r el at e d t h e p er c e nt a g e of  P W S h at c h er y fi s h i n ci d e n c e b y f a cilit y a n d 
a b u n d a n c e.  T hi s  ot olit h  s a m pli n g  w a s  c o nti n u e d  i n  2 0 1 5,  2 0 1 6,  a n d  2 0 1 7  a n d  will  
c o m m e n c e i n 2 0 1 8. 4   

                                                           
3  S G H P er mit Alt er ati o n R e q u e st c o m m e nt s fr o m Eri c V ol k c hi ef fi s h er y s ci e nti st, s al m o n  
4  2 0 1 6 L o w er C o o k I nl et Fi nfis h M a n a g e m e nt R e p ort n u m b er 1 7 -2 6 b e gi n ni n g o n p a g e 1 6 7  
T h e 2 0 1 7 R e p ort s w er e n ot a v ail a bl e at t his ti m e.  
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I n 2 0 1 4  – S G H h at c h er y str a y s w e r e d et e ct e d i n 6 o ut of 8  str e a m s st u di e d.  

T h e u nf or e s e e n a n d u n e x p e ct e d ot olit h s a m pli n g r e v e al e d a n e xtr e m el y c o n c er ni n g 9 2. 6  
p er c e nt  h at c h er y str a yi n g i n B ar a b ar a Cr e e k, a si g nifi c a nt st o c k of L CI.  

B y f a cilit y S H G c a m e i n 4 t h b y a b u n d a n c e d et e ct e d.  

•  A F K w o n t a ki n g 3 8. 7  p er c e n t of t h e P W S str a yi n g h at c h er y fi s h d et e ct e d i n L CI .  

•  W N H t o o k s e c o n d at 3 2. 2  p er c e nt.  

•  C C H t o o k t hir d at 3 6. 1  p er c e nt.   

•  S G H t o o k f o urt h at 3  p er c e nt .  

I n 2 0 1 5 - S G H h at c h er y str a y s w e r e d et e ct e d i n 7 o ut of 1 2 str e a m s.   

B y f a cilit y, i n t hi s y e ar S G H t h e wi n n e r, n u m b e r 1  i n P W S f a ciliti e s t o str a y!  

•  S G H w o n  t a ki n g 3 8. 3 p er c e nt  of t h e str a yi n g h at c h e r y fi s h d et e ct e d i n f o ur 
si g nifi c a nt st o c k s B ar a b a r a, C hi n a P o ot, H u m p y, E n gli s h B a y Ri v e r at 3 5  
p e r c e nt  a  si g nifi c a nt  st o c k  f or  s o c k e y e  s al m o n.  Pi n k s  h a v e  pr o v e n  t o  
c a u s e s uff o c ati o n i n s o c k e y e 5 . 

•  A F K t o o k s e c o n d at 2 6. 8  p er c e nt  str a yi n g i nt o a n c e str al st o c k - h at c h e r y 
c o nt a mi n ati o n  pr o hi bit e d.  T h e s e  a r e  s e e d  b a n k s  of  p ur e  u n a d ult e r at e d 
g e n eti c s , w hi c h i s no w c o nt a mi n at e d . 

•  C C H  t o o k  t hir d  at  1 9. 5  p er c e nt  y et  str a y e d  i nt o  a n  i nt o  a n c e str al  st o c k , 
w hi c h i s n o w c o nt a mi n at e d . 

•  W N H t o o k f o urt h pri z e at 1 5. 4  p er c e nt  y et st r a y e d i nt o a n a n c e str al st o c k , 
w hi c h i s n o w c o nt a mi n at e d . 

I n 2 0 1 6 - S G H h at c h er y str a y s w e r e d et e ct e d i n 7 o ut of 1 0 str e a m s.   

B y f a cilit y S G H l o st fir st  pl a c e b y o nl y b y 7. 5  p er c e nt ! 

•  A F K w o n t a ki n g 3 7. 7  p er c e nt  of t h e h at c h er y fi s h d et e ct e d.  

•  S G H  t o o k  s e c o n d  at  3 0. 2  p er c e nt ! d et e ct e d  pri m a ril y  B a r a b a r a  Cr e e k  a  
si g nifi c a nt  st o c k.  

•  C C H t o o k t hir d at 2 4. 5  p er c e nt.   

•  W N H t o o k f o urt h pri z e at 7. 5  p er c e nt.  

I n 2 0 1 7  - S G H h at c h er y str a y s w e r e d et e ct e d i n 1 3 o ut of 1 6 str e a m s.  

•  S G H  i n  s e c o n d  pl a c e  D o gfi s h  L a g o o n  a  hi g h  of  3 4. 3  p e r c e nt  i n  a  
si g nifi c a nt st o c k . 

H at c h e r y -m a r k e d  pi n k  s al m o n  ( P ri n c e  Willi a m  S o u n d  a n d  L o w e r  C o o k  I nl et  
c o m bi n e d) o ut n u m b e r e d u n m a r k e d pi n k s al m o n o n 5 of t h e 1 6 str e a m s s a m pl e d!  

                                                           
5  Hi g h S al m o n D e n sit y a n d L o w Dis c h ar g e Cr e at e P eri o di c H y p o xi a i n C o a st al Ri v ers. E c o s p h e r e 8( 6): e 0 1 8 4 6. 

1 0. 1 0 0 2 / e c s 2. 1 8 4 6  
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It m u st b e u nf or e s e e n a n d u n e x p e ct e d t h at w e ar e r e pl a ci n g o ur wil d fi s h wit h h at c h er y 
fi s h, a s Al a s k a’ s fi s h er y st at ut e s a n d r e g ul ati o n h a v e pr o hi biti o n s fr o m t hi s o c c urri n g.  

Si n c e t h e s e u n a c c e pt a bl e str a yi n g r e s ult s h a v e b e e n m a d e p u bli c b y A D F G, t h e R P T’ s 
h a v e r ef u s e d t o e v e n di s c u s s t hi s criti c al i s s u e or p ut it o n t h eir a g e n d a, w hi c h i n a n d of 
it s elf cr e at e s a n ot h er v er y d a n g er o u s u nf or e s e e n a n d u n e x p e ct e d e v e nt .   

T h e R P T s  ar e  n ot  a bi di n g  b y  t h e  l a w s  of  t h e  St at e  of   Al a s k a.  T h e y  ar e  n ot s h o wi n g 
c o n si d er ati o n f or t h e p u bli c, r e p er c u s si o n s t o ot h er r e gi o n s , or d u e r e g ar d t o t h e G e n eti c s 
P oli c y, w hi c h i s d e si g n e d t o pr ot e ct si g nifi c a nt or a n c e str al s al m o n st o c k s, m a n y of w hi c h 
i n L CI n o w h a v e S G H a n d ot h er P W S h at c h er y str a y s.  

T h e Al a s k a  G e n eti c s P oli c y  st at e s :  

•  I nt er a cti o n wit h or i m p a ct o n si g nifi c a nt st o c k s: P ri orit y i s gi v e n t o pr ot e cti o n 
of  si g nifi c a nt  wil d  st o c k s  fr o m  h a r mf ul  i nt e r a cti o n s  wit h  i ntr o d u c e d  
st o c k s.  St o c k s  c a n n ot  b e  i ntr o d u c e d  t o  sit e s  w h e r e  t h e y  m a y  i m p a ct  
si g nifi c a nt or u ni q u e wil d st o c k s . 

•  U s e  of  I n di g e n o u s  st o c k s  i n  w at er s h e d s  wit h  si g nifi c a nt  wil d  st o c k s:  A 
w at e r s h e d wit h a si g nifi c a nt wil d st o c k c a n o nl y b e st o c k e d wit h pr o g e n y 
fr o m t h e i n di g e n o u s st o c k s. T h e p oli c y al s o s p e cifi e s t h at n o m or e t h a n 
o n e g e n er ati o n of s e p a r ati o n fr o m t h e d o n or s y st e m t o st o c ki n g of t h e 
pr o g e n y will b e all o w e d. T hi s m e a n s t h at o nl y pr o g e n y fr o m e g g s t a k e n 
fr o m  n at ur al  br o o d st o c k  fr o m  t h e  w at e r s h e d  m a y  b e  u s e d,  a n d  n ot  
pr o g e n y of br o o d st o c k r et ur ni n g t o a h at c h e r y or r el e a s e sit e.  
 

St at e of Al a s k a L a w i s t o pr ot e ct s elf -s u st ai ni n g wil d st o c k s : 
T h e  St at e  of  Al a s k a  w a s  f o u n d e d  o n  g ui di n g  pri n ci pl e s  f or  wil d  s elf -s u st ai ni n g 
s al m o n.  T h e y  h a v e  v er y  cl e ar  l e gi sl ati v e  m a n d at e s,  p oli ci e s,  a n d  c o n stit uti o n al  
a ut h orit y, f or wil d st o c k pri orit y a n d pr ot e cti n g t h e p u bli c tr u st.  
 

T h e P W S C o m pr e h e n si v e Pl a n P h a s e III i s f ull of p oi nt s t o pr ot e ct wil d fi s h  
a n d d et ail s pr ot e cti o n f or si g nifi c a nt st o c k s : 

I n a d diti o n, R P T s d e v el o p a n d m ai nt ai n r e gi o n al c o m pr e h e n si v e s al m o n pl a n s. 
T h e  l o c ati o n s  of  h at c h eri e s  ar e  gi v e n  pri m e  c o n si d er ati o n  i n  t h e  pl a n ni n g  
pr o c e s s. C rit e ri a i n cl u d e i s ol ati o n f r o m si g nifi c a nt wil d st o c k s.  

 

1. 2 2 Bi ol o gi c al C o n str ai nt s :  
I n cr e a s e s i n e n h a n c e d s al m o n pr o d u cti o n i n P W S ar e p o s si bl e o nl y if s h o w n t o b e 
bi ol o gi c all y f e a si bl e. I nt e n sifi e d r e s e ar c h i s b ei n g i nt e gr at e d i nt o t h e e n h a n c e m e nt 
pr o gr a m t o d et e ct i m p a ct s o n wil d st o c k s a n d e c o s y st e m c arr yi n g c a p a cit y, a n d 
t h er e b y will d et er mi n e u p p er l e v el s of h at c h er y pr o d u cti o n b y s p e ci e s. 

 
1. 1 7 R e s e a r c h  m u st e n c o m p a s s bi ol o gi c al a n d e c ol o gi c al i s s u e s: 
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A g ai n,  t h e P W S/ C R R P T s u p p ort s a wil d st o c k c o n s er v ati o n pri orit y. W e m u st b e 
c ert ai n t h at i n o ur eff ort s …t h at pr o d u cti o n a n d h ar v e st str at e gi e s mi ni mi z e i m p a ct s 
t o wil d st o c k s. 

 
T h e  i nt e nt  of  t h e  ori gi n al  1 9 7 4  P N P  h at c h e r y  l e gi sl ati o n  mirr or s  t h e s e  g ui di n g  
pri n ci pl e s :  

…f or t h e p ur p o s e of c o ntri b uti n g b y a rtifi ci al m e a n s …t o t h e r e h a bilit ati o n  of 
t h e st at e' s d e pl et e d a n d d e pr e s s e d s al m o n fi s h e r y. 
 
T h e pr o gr a m s h all b e o p e r at e d wit h o ut a d v e r s el y aff e cti n g n at ur al st o c k s of 
fi s h  i n  t h e  st at e … a n d  u n d e r  a  p oli c y  of  m a n a g e m e nt  w hi c h  all o w s  
r e a s o n a bl e s e gr e g ati o n of r et ur ni n g h at c h e r y -r e a r e d s al m o n fr o m n at ur all y 
o c c urri n g st o c k s.  

N O T E: N at ur al wil d st o c k s a r e cl e a rl y diff e r e nti at e d fr o m a rtifi ci al h at c h er y fi s h.  

D efi niti o n s:  

R e h a bilit ati o n  d efi n e d b y A A C 3 9. 2 2 2 m e a n s eff ort s a p pli e d t o a s al m o n st o c k t o r e st or e 
it t o a n ot h er wi s e n at ur al l e v el of pr o d u cti vit y. R e h a bilit ati o n d o e s n ot m e a n e n h a n c e m e nt. 

E n h a n c e m e nt  d efi n e d  i n  A A C 3 9. 2 2 2  m e a n s  i nt e n d e d  t o  a u g m e nt  pr o d u cti o n  a b o v e  
ot h er wi s e n at ur al l e v el s.  

I n a d diti o n t o t h e P N P H at c h er y l e gi sl ati o n i nt e nt of c o ntri b uti n g  t o r e h a bilit at e , it h a s a 
m a n d at e d  c a uti o n  t h at  d e m a n d s  h e e d …  wil d  n at ur al  fi s h  m u st  b e  k e pt  s af e  a n d 
s e p a r at e  fr o m m a n pr o d u c e d artifi ci all y pr o p a g at e d h at c h er y pr o gr a m s.  
 
W hil e  A D F G  n ot e s  t h at  str a yi n g  i s  a  n at ur al  p h e n o m e n o n  i n  s al m o n,  h at c h er y  p oli c y  
st at e s t h at n o m or e t h a n 2 p er c e nt str a yi n g of h at c h er y -ori gi n s al m o n t o ar e a s o ut si d e t h e 
d e si g n at e d r e c o v er y ar e a i s a c c e pt a bl e.   
 
Str a yi n g r at e s  a b o v e  t hi s  2  p e r c e nt  b a s eli n e  d o e s  n ot  r e a s o n a bl y  s e gr e g at e  
r et ur ni n g  h at c h e r y-r e a r e d  s al m o n  fr o m  n at ur all y  o c c urri n g  st o c k s.  I n  2 0 1 7,  
str a yi n g  P W S  h at c h er y -ori gi n  pi n k  s al m o n  a c c o u nt e d  f or  1 5  p e r c e nt  of  t h e  t ot al  
pi n k s al m o n a b u n d a n c e i n L CI str e a m s, at l e v el s m u c h hi g h e r t h a n 2 p e r c e nt i n t h e 
v a st m aj orit y of str e a m s s a m pl e d.   
 
Wit h  n o  v ali d ati o n,  n o  s ci e n c e,  a n d  n o  c o n si d er ati o n  of  t h e  p u bli c  tr u st,  a q u a c ult ur e  
a d v o c at e s u s e T h e F o ur D’ s str at e g y t o att e st t h eir o p er ati o n s h a v e n o a d v er s e eff e ct s :  

•  D e n y  

•  D el a y  

•  Di s a gr e e  

•  D e ni gr at e  
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T h e F o ur D’ s h a v e n o m erit  i n t h e fi s h eri e s p u bli c p oli c y pr o c e s s t h at p ut s pr ot e cti o n of 
wil d s al m o n a s it s hi g h e st c o n s er v ati o n a n d all o c ati o n pri orit y.   
 
W h at i s d e si g n e d t o h a v e m erit i s t h e R e gi o n al Pl a n ni n g T e a m s a s st at e d i n t h e P W S 
C o m pr e h e n si v e S al m o n Pl a n p h a s e III:  

T h e k e y c o m p o n e nt f or i m pl e m e nti n g h at c h er y m a n a g e m e nt p oli ci e s ar e t h e 
R e gi o n al  Pl a n ni n g  T e a m s  ( R P T).  T h e  R P T s  ar e  t o  i n vit e  i n p ut  fr o m  
m a n a g e m e nt a n d r e s e ar c h bi ol o gi st s, s ci e nti st s fr o m u ni v er siti e s a n d f e d er al 
a g e n ci e s, c o m m er ci al a n d r e cr e a ti o n al fi s h er y gr o u p s, a n d l o c al c o m m u nit y 
r e pr e s e nt ati v e s.   

U nf or e s e e n a n d u n e x p e ct e d i s t h e e xt e nt of o ur l a c k of k n o wl e d g e a n d gr a v e u n c ert ai nt y 
p ert ai ni n g  t o  h at c h eri e s,  h at c h er y  fi s h,  c or p or at e  s e a  r a n c hi n g  o p er ati o n s,  a n d  t h e s e  
m a s si v e m a g nit u d e s of  artifi ci all y pr o d u c e d , h at c h er y-ori gi n  fi s h i m p a ct s o n wil d s al m o n, 
s e a bir d s a n d ot h er p el a gi c fi s h . 

T h e P W S C o m pr e h e n si v e Pl a n p h a s e III a g ai n el o q u e ntl y st at e s t hi s:  

Mi x e d St o c k fi s h e ri e s a n d pr ot e cti o n of wil d st o c k s  

T h e  i m p a ct  of  l ar g e  s c al e  h at c h er y  r et ur n s  o n  t h e  P W S  wil d  st o c k s  c o ul d  b e  
d e v a st ati n g if k n o wl e d g e of t h e i nt er a cti o n s b et w e e n h at c h er y a n d wil d fi s h i s n ot 
g ai n e d a n d a p pli e d t o pr o d u cti o n pl a n ni n g a n d fi s h eri e s m a n a g e m e nt. 6  

R e c o g ni zi n g  o pti m u m  pr o d u cti o n  of  e n h a n c e d  st o c k s … d uri n g  t h e  e ar l y 
m ari n e lif e st a g e, c o m p e n s at or y m ort alit y m a y o c c ur w h e n l ar g e n u m b er s of fr y 
c o m p et e  f or  a  li mit e d  f o o d  r e s o ur c e.  If  s o,  m ari n e  s ur vi v al  r at e s  will  d e cli n e  
( m ort alit y will i n cr e a s e) a s fr y r el e a s e n u m b er s ar e i n cr e a s e d. 

A p pl y t hi s st at e m e nt t o i n cl u d e o pti m u m pr o d u cti o n o n wil d st o c k s a n d … m ort alit y 
will i n c r e a s e a s fr y r el e a s e n u m b e r s a r e i n c r e a s e d.  

W h at i s u nf or e s e e n a n d u n e x p e ct e d i s t hi s k e y c o m p o n e nt t o i m pl e m e nt t h e l a w s, t h e 
R e gi o n al Pl a n ni n g T e a m s, r ef u s e t o a c k n o wl e d g e a n y s ci e n c e, r ef u s e t o p ut  t hi s m a s si v e 
str a yi n g i s s u e o n t h eir a g e n d a, a n d r ef u s e t o c o n c e d e t o A D F G,  it s  m a n a g e m e nt  a n d 
fi s h eri e s bi ol o gi st w h o ar e o n r e c or d wit h al ar mi n g P W S I nt er n al R e vi e w s a n d m e m o s 
u si n g s ci e n c e f or et elli n g d a m a g e. 7 ,8  

W h at  c o m p o u n d s  t hi s  u nf or e s e e n  a n d  u n e x p e ct e d  e v e nt  i s  t h e  r e ali z ati o n  t h at  t h e  
g u ar di a n s ar e off tr a c k fr o m t h e ori gi n al i nt e nt t o s er v e t h e p u bli c tr u st of s al m o n, a n d o n e 
of t h e  v er y  r e a s o n  Al a s k a  b e c a m e  a  st at e  i s  i n  j e o p ar d y.  H at c h eri e s  ar e  m o d er n  d a y  
fi s htr a p s. 

                                                           
6  P W S C o m pr e h e n si v e S al m o n Pl a n p h a s e III – P W S C R R e gi o n al Pl a n ni n g T e a m  
7  A D F G P W S I nt er n al R e vi e w 2 0 0 9  
8  A D F G M e m o P W S P er mit Alt er ati o n R e q u est s - r e gi o n al a n d ar e a st aff c o m m e nt s A pril 9 2 0 1 0  
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C o nti n u al b ull yi n g a n d pr o m oti o n of i n cr e a s e d pr o d u cti o n wit h p altr y e v al u ati o n f or wil d 
fi s h i s li k e a r u n a w a y tr ai n wit h a h e a v y w ei g ht of i n di c at or s b arr eli n g d o w n, w hil e t h e 
p u bli c  tr u st  fr o z e n  li k e  d e er  i n  t h e  h e a dli g ht s,  j u st  w aiti n g  f or  t h e  i m p a ct,  i n st e a d  of  
s h o uti n g c a uti o n,  st o p, sl o w d o w n, b ef or e m or e d a m a g e c a n o c c ur.  

W h y w o ul d f urt h er e x p a n si o n e v e n b e c o n si d er e d , w h e n t h e P W S R P T a n d A q u a c ult ur e 
B o ar d s  h a v e a hi st or y of n o n -c o m pli a n c e a n d u ntil t hi s i nf e cti o n of h at c h er y str a y fi s h 
c o nt a mi n ati n g L CI wil d s al m o n c e a s e s ?  

C urr e ntl y t h e C o m pr e h e n si v e S al m o n Pl a n s t h at  g ui d e e n h a n c e m e nt a cti viti e s i n e a c h 
r e gi o n ar e  n ot  b ei n g  f oll o w e d .  Wit h  n o c o n si st e nt  a n d  c o m pr e h e n si v e  e v al u ati o n s  of  
i m p a ct s, t h e fi v e crit eri a ar e b ei n g i g n or e d  a n d s h o w n o n -c o m pli a n c e.  

T h u s, all i n cr e a s e s i n e g g t a k e a n d r e ari n g f or h at c h er y pr o d u cti o n m u st c e a s e. T h er e 
ar e m or e o n g oi n g st at e st u di e s i n a d diti o n t o t h e n arr o w f o c u s of t h e i n d u str y p ai d f or a n d 
d e si g n e d P W S st u di e s. T h er e i s 3 0, 0 0 0 mil e s of c o a stli n e, a m u c h l ar g er ar e a t h a n j u st 
P W S, h o m e  t o t h e 9 9  p er c e nt  Al a s k a n s li vi n g i n t h e r e st of t h e st at e.   

C urr e ntl y, p e er r e vi e w e d s ci e ntifi c r e s e ar c h o n t h e i m p a ct s of h at c h er y -ori gi n fi s h o n wil d 
s al m o n i s o n g oi n g: a s a n e x a m pl e, t h e ot olit h st u di e s ar e c o nti n ui n g i n L CI a n d t h e G O A 
wil d  s al m o n  s y st e m s.  A  m u c h  m or e  c o m pr e h e n si v e  i nt er -r e gi o n al  pi ct ur e  of  stra yi n g 
pr o p e n sit y  i s  b ei n g  f or m e d,  t o  s a y  n ot hi n g  o n  t h e  e v er -i n cr e a si n gl y  cl e ar  pi ct ur e  
d o c u m e nt e d i n s ci e ntifi c r e p ort s o n t h e i m p a ct s of pi n k s al m o n ( wil d a n d h at c h er y) o n t h e 
f o o d c h ai n s of t h e N ort h P a cifi c O c e a n, t o s o c k e y e, C hi n o o k, c o h o a n d st e elh e a d a s w ell 
a s s e a bir d s a n d ot h er p el a gi c s p e ci e s.    

A s  t h e s e  v ari o u s  st u di e s  c o nti n u e  a n d  a s  t h e  i n di c at or s  of  str e s s  t o  o ur  wil d  fi s h eri e s 
b e c o m e  c o m pr e h e n si v el y  u n d er st o o d , t h e  pr e c a uti o n ar y  pri n ci pl e  h ol d s  a d diti o n al  
i n cr e a s e s at a b e ya n c e f or h at c h er y pr o d u cti o n.   

I str o n gl y r e c o m m e n d t h at t h e B O F m a k e a fi n di n g o n e m er g e n c y a n d t a k e a cti o n t o h alt 
t h e a d diti o n al 2 0 milli o n e g g t a k e a n d r e ari n g of P W S h at c h er y pi n k s al m o n.   

T h a n k -y o u ki n dl y a g ai n f or y o ur ti m e a n d eff ort .  

Wit h Si n c er e R e g ar d s ,  

Na ncy Hillstrand  

N a n c y Hill str a n d  
Pi o n e er Al a s k a n Fi s h eri e s I n c. ( si n c e 1 9 6 4)  
9 0 7 -3 9 9 -7 7 7 7  
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S u b mitt e d B y
N at h a n d oll

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 0: 2 0: 3 3 A M

Affili ati o n

P h o n e
9 0 7- 4 2 8- 8 0 6 6

E m ail
N at h a n. d oll @ y a h o o. c o m

A d dr e s s
6 0 7 4t h st
C or d o v a, Al a s k a 9 9 5 7 4

S a m pl e t e xt # 3 - S e nt o ut b y Sil v er B a y S e af o o d s t o t h eir fi s h er m e n

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s
li v eli h o o d. 1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y
pr o d u cti o n. St u di e s h a v e s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e
P W S s ei n er s a n d gill n ett er s d eri v e 6 4 % of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S,
t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e h at c h eri e s.

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al
s al m o n h ar v e st v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai
P e ni n s ul a, 9 % t o r e si d e nt s of A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell-
P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e
M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s
b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e, F air b a n k s N ort h St ar B or o u g h, a n d t h e
M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d 9 0 % of all pi n k s al m o n
c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at $ 6. 6 milli o n
a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur
c o m m er ci al s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d
d u e t o n ot m e eti n g e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8
w or k s e s si o n. B y h ol di n g t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n
o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T

Si g n e d,

N at h a n S D oll
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S u b mitt e d B y
Ni kit a K u z mi n

S u b mitt e d O n
6/ 3 0/ 2 0 1 8 1 0: 0 6: 2 2 P M

Affili ati o n
C o m m er ci al a n d p er s o n al u s e fi s h er m a n

I li v e i n D elt a J u n cti o n al a s k a fi s hi n g i s m y s o ur c e of i n c o m e s u p p orti n g m y f a mil y, p er s o n al u s e w e h ar v e st t o h a v e f o o d f or c ol d l o n g
wi nt er s O ur b e a utif ul st at e i s c ol d w e c a nt r e all y gr o w m u c h f o o d r el yi n g o n w h at s br o u g ht i n i s n ot a g o o d o pti o n Fi s h i s m o st i m p ort a nt f or
Al a s k a Al a s k a n s wit h o ut a b u n d a nt fi s h t h e e c o n o m y will f all l e s s t o uri s m p e o pl e will n ot h a v e o p p ort u niti e s t o h ar v e st fi s h. Fi s h i n Al a s k a i s
t h e t al k of t h e w orl d s o m u c h e xcit e m e nt f or p e o pl e t o vi sit Al a s k a t o g o c at c h fi s h H at c h eri e s i n Al a s k a ar e pr o vi di n g a b u n d a nt fi s h f or all
u s er gr o u p s c o m m u niti e s ar o u n d t h e st at e st art e d r el e a si n g b y h ar b or s n o w p e o pl e c o m e fr o m all o v er t h e w orl d t o c at c h fi s h i n Al a s k a If
all b e s h ut d o w n o nl y f e w fi s h will r et ur n e v er y y e ar o nl y s u b si st e n c e h ar v e st s will p arti ci p at e t h at will dri v e t h e e c o n o m y i n r ur al
c o m m u niti e s t o s uff er m o st Pl e a s e k e e p t h e h at c h eri e s o p e n t h at w er e o p er ati n g f or d e c a d e s w e s a w n o s ci e ntifi c pr o bl e m s O n t h e
e m er g e n c y m e eti n g d uri n g a b u s y s e a s o n p e o pl e ar e o ut w or ki n g fi s hi n g, t h eir li v eli h o o d s ar e at st a k e w o ul d b e r ui n e d b y o p p o si n g gr o u p
i s n ot w h at Al a s k a b o ar d of fi s h s h o ul d b e di s c u s si n g i s o utr a g e o u s. Pl e a s e m o v e t h e m e eti n g t o ot h er d at e wi nt er b e t h e ti m e t o di s c u s s
h e ar fr o m b ot h gr o u p s n ot j u st o n e o p p o si n g gr o u p. T h a n k s
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E M AI L st e v e _r eif e n st u hl @ n sr a a. or g  

      

        J ul y 9, 2 0 1 8 

B o a r d of F i s h e ri es  
J ul y 1 7, 2 0 1 8  

E m er g e n c y M e eti n g A n c h or a g e, Al as k a  

 
 

R e: C o m m e nts R e g a r di n g E m e r g e n c y P etiti o n t o R es ci n d V F D A 2 0 m Pi n k S al m o n  
 

 

D e ar C h air m a n J e ns e n  a n d B o ar d of Fis h M e m b ers:  
 
I r es p e ctf ull y s u b mit c o m m e nts, w hi c h f oll o w t h e f or m at a n d pr o gr essi o n , p oi nt b y p oi nt i n t h e 
p etiti o n ers’ ar g u m e nt . F u n d a m e nt all y a n d s u c ci n ctl y, t h er e is n o j ustifi c ati o n f or a n e m er g e n c y 
fi n di n g c o nsi d eri n g t h at e v er y y e ar fr o m 1 9 8 8 - 2 0 1 8 fi v e billi o n pi n k a n d c h u m fr y h a v e b e e n  
r el e as e d b y e J a p a n, C a n a d a, R ussi a, K or e a, a n d t h e U. S. i nt o t h e N ort h  P a cifi c O c e a n . T we nt y 
milli o n  e g gs  or  1 8  milli o n  fr y r e pr es e nt  a  0. 3 6 %  i n cr e as e  i n  bi o m as s.  F urt h er m or e,  b as e d  o n  
P a ul e y et. al. ( 1 9 9 6) P a cifi c s al m o n m a k e u p o nl y 7 % of t h e e pi p el a gi c fis h bi o m ass or 3 % w h e n 
s qui d ar e i n cl u d e d. A r e vi e w of t h e lit er at ur e att a c h e d d e m o nstr at es o c e a n c arr yi n g c a p a cit y is 
c o m pl e x a n d s al m o n ar e a mi n orit y i n t h e n e kt o ni c c o m p etiti o n f or z o o pl a n kt o n. 
 
F a ct ors r ef uti n g fi n di n g of e m er g e n c y: 
 
1.  P etiti o n ers st at e t h e p er mitti n g r e q uir e m e nts f or a h at c h er y c orr e ctl y b ut o mit t h at t h es e 
c o n diti o ns ar e u n d er t h e r e g ul at or y a ut h orit y of A D F & G. 
 

2.  A S S e c. 1 6. 1 0 4 4 0( b)  ( cir c a 1 9 7 9) s p e cifi es s o ur c e a n d n u m b ers of e g gs. T his st at ut e 
r ef ers t o t h e ori gi n al wil d s al m o n st o c k a n d n u m b er of e g gs t h at ma y b e t a k e n fr o m a wil d 
d o n or s o ur c e. T his a ut h orit y h as b e e n d el e g at e d t o A D F & G, e v al u at e d b y l o c al A M B’s 
a n d gr a nt e d or d e ni e d b y A D F & G si n c e 1 9 7 9. T h e d e p art m e nt d e v el o ps a ‘sli di n g 
e g gt a k e’ s c al e b as e d o n bi ol o gi c al crit eri a,  wit h t h e first a n d m ost i m p ort a nt b ei n g 
a d e q u at e wil dst o c k e s c a p e m e nt . Se c o n d , pr o vi di n g f or h at c h er y d e v el o p m e nt of a br o o d 
s o ur c e. I n 1 9 7 9, t h er e w er e n o l ar g e-s c al e h at c h er y pr o gr a ms, b ut r at h er d e v el o p m e nt of 
br o o d s o ur c es fr o m l o c al wil dst o c ks. G e n er all y, it t o o k t w o g e n er ati o ns of h at c h er y 
r el e as es t o o bt ain l ar g e -s c al e e g g t a k es. S e cti o n 1 6. 1 0. 4 4 0( b) w as t h or o u g hl y dis c uss e d 
d uri n g t h e B O F 1 9 9 9 t o 2 0 0 2 s essi o ns r es ulti n g i n t h e J oi nt Pr ot o c ol B O F # 2 0 0 2- F B - 2 1 5. 
 
 
T h er ef or e, t h e n u m b er of s o ur c e e g gs is wit hi n B O F a ut h orit y b ut n ot n u m b er of e g gs t h at 
ar e t a k e n fr o m h at c h er y r et ur ns. Est a blis h e d h at c h er y pr o gr a ms ar e pr e v e nt e d fr o m g oi n g 
b a c k t o t h e ori gi n al wil d s o ur c e d u e t o t h e G e n eti cs P oli c y ( p g. 4). 
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htt p:// w w w. a df g. al as k a. g o v/f e d ai d p dfs/fr e d. g e n eti cs p oli c y. 1 9 8 5. p df ? _ g a = 2. 1 4 9 2 1 7 6 5 2. 3
5 2 8 5 4 6 9 9. 1 5 3 0 5 6 1 4 3 3- 1 6 8 1 0 6 0 0 8 8. 1 5 3 0 5 6 1 4 3 3  
 

3.  J oi nt P r ot o c ol # 2 0 0 2- F B - 2 1 5 – it is tr u e t h e B O F i n 2 0 0 2 r e c o m m e n d e d a p u bli c f or u m 
o n h at c h eri es , b ut e a c h b o ar d m a k es c h oi c es o n h o w t o utili z e t h eir ti m e a n d a p p ar e ntl y 
a n n u al p u bli c f or u ms di d n ot r e a c h t h at t hr es h ol d. T o h a v e or n ot h a v e a p u bli c f or u m o n 
e n h a n c e m e nt is a B O F d e cisi o n, a n d n ot wit hi n t h e P N P’s a ut h orit y a n d t h er ef or e h a d n o 
i n p ut i nt o w h et h er s u c h f or u ms w er e s c h e d ul e d. T h e B O F di d h a v e a n n u al pr es e nt ati o ns 
a n d r e p orts fr o m A D F & G at B O F m e eti n gs b ot h at st at e wi d e a n d ar e a fi nfis h v e n u es. 
H o w e v er, l a c k of a f or u m i n n o w a y m a k es f or a n e m er g e n c y as all s u bs e q u e nt 
pr o d u cti o n w as p er mitt e d t hr o u g h p u bli c all y n oti c e d r e gi o n al pl a n ni n g m e eti n gs, a n d 
f ull y v ett e d b y n u m er o us A D F & G bi ol o gists, m a n a g ers, a n d s ci e ntists. T h es e m e eti n gs 
ar e att e n d e d b y m e m b ers of t h e p u bli c, a n d oft e n b y f e d er al l a n d m a n a g ers. P u bli c 
r e c or ds of R P T m e eti n gs ar e m ai nt ai n e d a n d a v ail a bl e. 
 
T h e c urr e nt B O F h as d e ci d e d t h e y w a nt t o h a v e a r e vi e w of t h e st at e’s e n h a n c e m e nt 
pr o gr a m at t h e O ct o b er 2 0 1 8 w or k s essi o n. T h e i nt e nti o n of t h at r e vi e w is f or t h e b o ar d t o 
e d u c at e t h e ms el v es a b o ut t h e pr o gr a m a n d r e vi e w  t h e s ci e n c e u p o n w hi c h t h e 
e n h a n c e m e nt pr o gr a m s ar e  pr e di c at e d . I n a d diti o n, t h e b o ar d w o ul d s e e t h e m ost r e c e nt 
d at a o n t h e h at c h er y/ wil d r es e ar c h pr o gr a m a n d N P A F C o c e a n c arr yi n g c a p a cit y  s ci e n c e. 
F urt h er, t h e b o ar d h as o utli n e d a p at h f or b ett er u n d erst a n di n g l o c al e n h a n c e m e nt 
pr o gr a ms b y f o c usi n g o n s p e cifi c ar e as d uri n g t h e r e g ul arl y s c h e d ul e d r e gi o n al fi nfis h 
m e eti n gs. T h e p etiti o n ers s e e m t o b e att e m pti n g t o s h ort cir c uit t h at p u bli c pr o c ess.  
 

4.  5 A A C 3 9. 2 2 2 N at u r al st o c k p r ot e cti o n  – T h er e is n o e m er g e n c y d efi n e d h er e b y t h e 
p etiti o n ers. Pr ot e cti o n of n at ur al st o c ks is b ei n g d o n e vi a si g nifi c a nt  p oli c y a n d r e g ul at or y 
el e m e nts of t h e e n h a n c e m e nt pr o gr a m. I n a d diti o n, t h e d e p art m e nt l a u n c h e d i nt o a 
m assi v el y a m biti o us r es e ar c h pr o gr a m i n 2 0 1 2 c osti n g $ 1 6 milli o n, o v er t w o s al m o n lif e 
c y cl es s p a n ni n g  el e v e n y e ars.  
 
P oli ci es a n d r e g ul ati o ns f or pr ot e cti o n of wil d st o c ks – g e n eti cs p oli c y, fis h p at h ol o g y, 
tr a ns p ort of fis h p oli c y, us e of l o c al st o c ks, r estri cti o ns o n cr oss - g e o gr a p hi c r e gi o ns, 
r e gi o n al s al m o n e n h a n c e me nt pl a ns, li m n ol o g y pr ot o c ols, 1 0 0 % m ar ki n g of s al m o n, 
m a n a g e m e nt f e asi bilit y a n al ys es , a n d m or e i ns ur e t h os e pr ot e cti o ns. 
 
H at c h er y Wil d I nt er a cti o n R es e ar c h – t his st u d y will a ns w er t h e h y p ot h esis: d o h at c h er y 
str a ys br e e di n g wit h n at ur al s p a w n ers (i ntr o gr essi o n) r e d u c e t h e r e pr o d u cti v e s u c c ess a n d 
pr o d u cti vit y of t h e wil d s p a w n ers ? T his i n n o v ati v e r es e ar c h e m pl o y e es r e c e nt g e n eti c 
t e c h ni q u es t h at will b e a bl e t o est a blis h p e di gr e es of p ar e nts a n d t h eir offs pri n g f or t w o 
g e n er ati o ns of wil d/ wil d, wil d/ h at c h er y, a n d h at c h er y/ h a t c h er y cr oss es i n f o ur dis cr et e 
str e a ms i n P W S. 
htt p:// w w w. a df g. al as k a. g o v/i n d e x. cf m ? a df g =fis hi n g H at c h eri es R es e ar c h.fi n di n gs _ u p d at es  
 
Str a yi n g Ass ess m e nt – s o m e 3 4 r a n d o ml y s el e ct e d A D F & G i n d e x str e a ms h a v e b e e n 
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as s ess e d f or e xt e nt of h at c h er y str a yi n g i n P W S. R es e ar c h r es ults h a v e b e e n pr es e nt e d at 
A m eri c a n S o ci et y of Fis h eri es i n A n c h or a g e, M a y 2 0 1 8. Pr eli mi n ar y r es ults w er e 
r e p ort e d i n 2 0 1 6 a n d 2 0 1 7 
htt p:// w w w. a df g. al as k a. g o v/st ati c/fis hi n g/ P D Fs/ h at c h eri es/r es e ar c h/ 2 0 1 7 _ a n n u al _r e p ort _
p wss c _ h w. p df  
P e er r e vi e w e d j o ur n al arti cl es ar e e x p e ct e d i n pr ess l at er t his y e ar or i n e a rl y 2 0 1 9. 
 

 
5.  Pi n k s al m o n e g gs a n d f r y r el e as e d t o P W S i n 2 0 1 6  – r e p orti n g t h e n u m b ers of r el e as e 
a n d r et ur ns d o es n ot pr es e nt a n e m er g e n c y, n or is t h er e a n y r ati o n al e pr es e nt e d as t o w h at 
t h e st a n d- al o n e n u m b ers ar e s u p p os e d t o m e a n. C o nt e xt w o ul d b e h el pf ul. Si n c e 19 9 0 
a b o ut fi v e billi o n h at c h er y fr y fr o m J a p a n, R ussi a n, C a n a d a, a n d t h e U. S. h a v e b e e n 
r el e as e d i nt o t h e o c e a n a n n u all y. I n a d diti o n, t h er e ar e billi o ns of wil d pi n k f r y  fr o m 
Al as k a, C a n a d a, a n d R ussi a e nt eri n g t h e N ort h P a cifi c e a c h y e ar. T h e p etiti o n er’s cit e d 
n u m b er of pi n k fr y ( 6 4 3 milli o n) is 1 2. 9 % of fi v e billi o n. If y o u i n cl u d e d fr y fr o m wil d 
s yst e ms i n R ussi a, C a n a d a, a n d U. S. t h e p er c e nt a g e w o ul d b e m u c h l o w er. 
htt ps:// n p af c. or g/ n e w/ p u bli c ati o ns/ A n n u al % 2 0 R e p ort/ P D Fs/ A n n u al % 2 0 R e p ort % 2 0 2 0 1 6.
p df  
 
 
 

 
 
Fi g u r e 1. S o u r c e : N o rt h P a cifi c A n a d r o m o u s Fis h C o m missi o n  
 
A g ai n, i n t h e i nt er est of c o nt e xt f or u n d erst a n di n g, t h e p er mit i n q u esti o n is f or 2 0 milli o n 
e g gs or 1 8 milli o n r es ult a nt fr y, w hi c h is 0. 3 6 % of t h e fi v e billi o n fr y fr o m N ort h P a cifi c 
O c e a n e n h a n c e m e nt.  
 

6.  Hi g h pi n k s al m o n c at c h es i n P W S  - T h e p etiti o n er, I s u p p os e i n a d v ert e ntl y, p oi nts o ut 

P C 1 2 7
3 of 5

http://www.adfg.alaska.gov/static/fishing/PDFs/hatcheries/research/2017_annual_report_pwssc_hw.pdf
http://www.adfg.alaska.gov/static/fishing/PDFs/hatcheries/research/2017_annual_report_pwssc_hw.pdf
https://npafc.org/new/publications/Annual%20Report/PDFs/Annual%20Report%202016.pdf
https://npafc.org/new/publications/Annual%20Report/PDFs/Annual%20Report%202016.pdf


4 | B O F P u bli c C o m m e nt J ul y 1 7, ‘ 1 8 E m er g e n c y P etiti o n N S R A A 

 

t h e s p e cifi c p ur p os e of t h e e n h a n c e m e nt pr o gr a m – h ar v est hi g h p er c e nt a g e  ( u p t o 9 2 %) 
of h at c h er y s al m o n e x c e pt f or a s m all pr o p orti o n t h at ar e n e c ess ar y t o p er p et u at e t h e 
pr o gr a m  as br o o dst o c k. F urt h er m or e, t h e d e p art m e nt  m a n a g es wil dst o c k h ar v est of 
s al m o n o nl y w h e n t h e r et ur n is i n e x c ess t o A D F & G es c a p e m e nt r e q uir e m e nts. 
M a xi mi zi n g e n h a n c e d fis h eri es’ h ar v est a n d pr ot e cti n g wil dst o c ks fr o m o v er-e x pl oit ati o n 
i s a St at e of Al as k a m a n d at e. T h e pi n k a n d c h u m h ar v est n u m b ers t h at t h e p etiti o n er cit es 
ar e a s m all pr o p orti o n of h ar v ests i n R ussi a, J a p a n, a n d C a n a d a (s e e Fi g ur e 2). 
 

 
Fi g u r e 2 . S o u r c e: N o rt h P a cifi c A n a d r o m o u s Fis h C o m missi o n  

 
M a n y s p ort fis h eri es b e n efit fr o m t h e s a m e P N P h at c h er y pr o gr a ms a cr oss t h e st at e, 
i n cl u di n g c hi n o o k, c o h o, a n d c h u m s al m o n i n S. E. Al as k a a n d pi n k, s o c k e y e, c hi n o o k, 
a n d c o h o i n P W S a n d C o o k I nl et. A D F & G h as a st at e of t h e art $ 1 0 0, 0 0 0, 0 0 0. 0 0 + 
h at c h er y n e ar d o w nt o w n A n c h or a g e t h at pr o d u c es c o h o & c hi n o o k f or t h e p u bli c. 
 

7.  Pi n k s al m o n st r a yi n g i nt o C o o k I nl et i n 2 0 1 7  – All s al m o n str a y a n d pi n k s al m o n str a y 
m or e t h a n a n y ot h er s al m o n. R ussi a n pi n k s al m o n h a v e n o w str a y e d i nt o S c otl a n d m ost 
li k el y d u e t o Ar cti c i c e m elt d uri n g t h e s u m m er m o nt hs. All of Al as k a w as r e c ol o ni z e d b y 
P a cifi c s al m o n aft er t h e l ast i c e a g e d u e t o str a yi n g. T h e e xt e nt of str a yi n g t h at o c c urr e d 
i n 2 0 1 7 w as a n o m al o us a n d u nf ort u n at e. It a p p e ars t h es e l at e r et ur ni n g pi n k s al m o n w er e 
p us h e d i nt o C o o k I nl et b y str o n g wi n ds a n d c urr e nts, a n d t h e y b e c a m e  e n er g y d e pl et e d 
a n d u n a bl e t o c o nti n u e o n t h eir j o ur n e y. 
 
T h e A D F & G r e p ort pr es e nt e d b y t h e p etiti o n er r e pr es e nts a s m all s a m pl e si z e a n d d o es 
n ot tr ul y r e pr es e nt t h e pr o p orti o n of str a y pi n k vs n at ur al s p a w n ers. T h e pr o p er s a m pli n g 
pr ot o c ol r e q uir es s a m pli n g s p a w n ers t hr o u g h t h e e ntir e s p a w ni n g r u n, us u all y 3 t o 4 
w e e ks, r at h er t h a n a o n eti m e gr a b s a m pl e. Str a yi n g s al m o n g e n er all y arri v e l at e r t o t h e 
s p a w ni n g gr o u n ds t h a n pr o g e n y b or n t h er e, as t h at is t h e n at ur e of c ol o ni zi n g or str a yi n g 
fr o m h o m e t errit or y. T h er ef or e, a o n eti m e s a m pl e l at e i n t h e r u n w o ul d c ert ai nl y o v er-
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r e pr es e nt t h e str a yi n g pr o p orti o n. T h e H at c h er y- Wil d I n v esti g ati o n f or e x a m pl e h as a 
s a m pl e pr ot o c ol t h at s a m pl es t h e t ar g et str e a m e v er y f e w d a ys f or  t h e e ntir e r u n.  
 

8.  J o u r n al a rti cl e s u b missi o n s  – T h er e ar e ni n e j o ur n al arti cl es pr es e nt e d a n d e a c h c a n b e 
d e b at e d f or s ci e ntifi c ri g or a n d si g nifi c a n c e. T h e p etiti o n er m a k es n o att e m pt t o e x pl ai n  
t h e si g nifi c a n c e of e a c h p a p er b ut r at h er t hr o ws d o w n a s h e af of d o c u m e nts as if t o s a y it 
pr o v es s o m et hi n g. S o m e of t h es e j o ur n al arti cl es r e pr es e nt g o o d w or k a n d e v e n s u p p ort 
s o m e of m y c o nt e nti o ns. F or e x a m pl e, R u g g er o n e a n d Ir vi n e ( 2 0 0 8) d o c u m e nt t h e hi g h-
s ust ai n e d a b u n d a n c e of pi n k a n d c h u m s al m o n. T h e y s h o w t h e h ar v est d at a f or t h e l o w 
h ar v est er a  i n 1 9 7 4, 2 2 milli o n s al m o n t o a n a v er a g e of 1 7 7 milli o n fr o m 1 9 9 0- 2 0 1 5 
( St o p h a 2 0 1 8). B as e d o n t h e dis c ussi o n, r e c e nt c h a n g es i n a b u n d a n c e, s ur vi v al, a n d si z e 
of c o h o a n d C hi n o o k s al m o n h a v e N O T b e e n i n r es p o ns e t o r e c e nt c h a n g es i n a g gr e g at e 
s al m o n n u m b ers or bi o m ass. T h es e a n al ys es will b e s u b mitt e d i n a s e p ar at e d o c u m e nt a n d 
ar e t h e w or k of a r etir e d c ar e er s ci e ntist wit h N ati o n al M ari n e Fis h eri es S er vi c e , P N P 
bi ol o gists, a n d s ci e n c e p a n el m e m b ers. T h es e  a n al ys es ar e criti c al t o u n d erst a n di n g t h e 
p etiti o n ers’ cit e d j o ur n al arti cl es.  
 

 
Pl e as e r ej e ct t h e p etiti o n th at w o ul d  r es ci n d A D F & G’s N P A f or 2 0 milli o n V F D A  pi n k e g gs . 
T h e  p etiti o n ers ’ f all  f ar  s h ort  of  t h e  B O F  crit eri a.  R at h er ,  t h e  b o ar d  is  t o  b e c o m m e n d e d  f or  
s c h e d uli n g a h at c h er y c o m mitt e e  m e eti n g at t h e O ct o b er w or k s essi o n i n or d er t o b e c o m e m or e 
e d u c at e d  o n  t h e st at e’s e n h a n c e m e nt   pr o gr a m. M a ki n g a n affir m ati v e d e cisi o n o n t h e p etiti o n 
pri or a f ull v etti n g of t h e H WI r es e ar c h a n d ot h er r el e v a nt i nf or m ati o n w o ul d b e pr e m at ur e . 
 

R es p e ctf ull y , 

 

 
 
St e v e R eif e nst u hl  
G e n er al M a n a g er, N ort h er n S o ut h e ast R e gi o n al A q u a c ult ur e Ass o c. 
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J ul y 9 , 2 0 1 8 
 
Al as k a B o ar d of Fis h eri es  
J o h n J e ns e n, C h air 
Vi a e m ail df g. b of. c o m m e nts @ al as k a. g o v  
 
R E: E m er g e n c y P etiti o n o n V al d e z H at c h er y P er mit  
 
C h air m a n J e ns e n a n d B o ar d M e m b ers:  
 
T h a n k y o u f or t h e o p p ort u nit y t o c o m m e nt o n a n  e m er g e n c y p etiti o n b ef or e t h e Al as k a B o ar d of 
Fis h eri es ( b o ar d) o n J ul y 1 7. T h e K R S A p etiti o n r e q u ests t h at t h e b o ar d r e v ers e a 2 0 1 4 A D F G d e cisi o n t o 
m o dif y a n e xisti n g p er mit t o all o w a n i n cr e a s e i n t h e n u m b er of pi n k s al m o n e g gs t a k e n b y V al d e z 
Fis h eri es D e v el o p m e nt Ass o ci ati o n ( V F D A) at t h e S ol o m o n G ul c h H at c h er y i n 2 0 1 8.  P S P A o p p o s e s t h e 
p etiti o n a n d r e q u e st s t h at t h e b o ar d d e n y t h e p etiti o n r e q u e st.  
 
P S P A is a n o n pr of it s e af o o d tr a d e ass o ci ati o n r e pr es e nti n g s e af o o d pr o c essi n g b usi n ess e s a n d t h eir 
i n v est m e nt i n c o ast al Al as k a, i n cl u di n g t hr e e s h or e b as e d pr o c ess ors l o c at e d i n C or d o v a a n d V al d e z.  
S e w ar d, V al d e z, a n d C or d o v a h a v e m ulti pl e l ar g e a n d s m all s e af o o d pr o c essi n g o p er ati o ns, a n d V F D A 
dir e ctl y b e n efits h ar v est ers a n d pr o c ess ors i n t h e r e gi o n b y pr o vi di n g a r el ati v el y st a bl e s u p pl y of pi n k 
s al m o n . T h e c o m m er ci al fis h er y bri n gs o v er 9 0 0 s ei n e c a pt ai ns a n d cr e w m e m b ers t o V al d e z f or t h e 
V F D A pi n k fis h er y , a n d h u n dr e ds m or e pr o c essi n g w or k ers .  I n 2 0 1 7, 2 8. 5 milli o n h at c h er y-pr o d u c e d 
s al m o n h ar v est e d i n t h e Pri n c e Willi a m S o u n d c o m m er ci al c o m m o n pr o p ert y fis h er y a c c o u nt e d f or 5 7 % 
of t h e t ot al c o m m o n pr o p ert y c o m m er ci al c at c h i n t h e r e gi o n, wit h a n e x -v ess el v al u e of a b o ut $ 7 6 
milli o n.  
 
H at c h er y pi n k a n d c h u m s al m o n ar e cr u ci al f or Pri n c e Willi a m S o u n d pr o c es s ors b e c a us e t h e y r e pr es e nt 
t h e v ol u m e n e c es s ar y t o k e e p pl a nts o p er ati n g, i n a d diti o n t o wil d st o c k s al m o n a n d ot h er s p e ci es s u c h 
as h ali b ut, bl a c k c o d, a n d  P a cifi c c o d. I n a d diti o n t o s h or e b as e d pr o c ess ors, c o m m er ci al fis h er m e n, 
t e n d ers, s u p p ort v ess els, s u p p ort b usi n ess es, tr a ns p ort ati o n c o m p a ni es, s p ort fis h er m e n, a n d t h e 
c o m m u niti es i n Pri n c e Willi a m S o u n d a n d t h e St at e of Al as k a (t hr o u g h fis h t a x e s) ar e d e p e n d e nt o n t h e 
dir e ct a n d i n dir e ct e c o n o mi c a cti vit y t h at t h e V F D A h at c h er y pr o gr a m pr o vi d es.   
 
T h e b o ar d’s a cti o n at t his m e eti n g is t o d et er mi n e w h et h er t h e p etiti o n m e et s t h e r e g ul at e d crit eri a f or 
a n e m er g e n c y a cti o n, m e a ni n g it d e m o nstr at e s t h at t h e a p pr o v e d i n cr e as e i n 2 0 1 4 of t h e n u m b er of 
pi n k s al m o n e g gs t o b e h ar v est e d i n 2 0 1 8 is a n u nf or es e e n, u n e x p e ct e d e v e nt t h at t hr e at e ns a fi s h or 
g a m e r es o ur c e, or a bi ol o gi c all y all o w a bl e r e s o ur c e h ar v est w o ul d b e pr e cl u d e d b y d el a y e d r e g ul at or y 
a cti o n a n d s u c h d el a y w o ul d b e si g nifi c a ntl y b ur d e ns o m e t o t h e p etiti o n ers b e c a us e t h e r es o ur c e w o ul d 
b e u n a v ail a bl e i n t h e f ut ur e. T h e A D F G C o m missi o n er h as alr e a d y d et er mi n e d t h at t h e p etiti o n d o es n ot 
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m e et t h e crit eri a f or a n e m er g e n c y u n d er 5 A A C 9 6. 6 2 5(f) a n d h as d e m o nstr at e d t his i n l ett ers t o t h e 
p etiti o n ers as of M a y 1 0 a n d J u n e 1 4, a n d i n r e s p o ns es t o th e b o ar d . 
 
A n i n cr e as e of 2 0 milli o n e g gs i n 2 0 1 6 a n d 2 0 1 8 w as a p pr o v e d i n 2 0 1 4 as a n i n cr e m e nt al i n cr e as e o v er a 
f o ur-y e ar p eri o d, wit h n o pr e vi o us pr o d u cti o n i n cr e as es si n c e 1 9 9 1. T h e a p pr o v al of t h e p er mit 
alt er ati o n i n 2 0 1 4 r e c o g ni z e d t h at p oli ci es a n d  r e g ul ati o ns w er e a d o pt e d t o miti g at e c o n c er ns 
ass o ci at e d wit h str a yi n g of h at c h er y fis h, a n d si g nifi c a nt, m ulti -y e ar, i nt er -a g e n c y r e s e ar c h i m pl e m e nt e d 
b y t h e Pri n c e Willi a m S o u n d S ci e n c e C e nt er a n d Sit k a S o u n d S ci e n c e C e nt er h as b e e n u n d er w a y t o 
d et er mi n e t h e d e gr e e t o w hi c h h at c h er y pi n k a n d c h u m s al m o n str a yi n g is o c c urri n g , i n cl u di n g t h e r a n g e 
of i nt er a n n u al v ari a bilit y i n t h e str a yi n g r at es , a n d a n e x a mi n ati o n of t h e g e n eti c str u ct ur e of pi n k a n d 
c h u m s al m o n i n Pri n c e Willi a m S o u n d a n d S o ut h e ast Al as k a a n d t h e i m p a ct o n pr o d u cti vit y of t h es e 
s al m o n. 1  T his r es e ar c h is a dir e ct r es p o ns e t o t h e v al u e t h at h at c h er y pr o d u cti o n pr o vi d es t o Al as k a a n d 
t h e m a n d at e t h at h at c h er y pr o d u cti o n b e c o m p ati bl e wit h s ust ai n a bl e pr o d u cti vit y of wil d st o c ks, a n d 
t h us w as i nsti g at e d a n d s u p p ort e d b y A D F & G, t h e u ni v ersit y, t h e fis hi n g i n d ustr y, a n d pri v at e h at c h er y 
o p er at ors. T h e r es e ar c h pl a n a n d o bj e cti v es w er e d e v el o p e d b y a s ci e n c e p a n el wit h br o a d e x p eri e n c e i n 
s al m o n m a n a g e m e nt, a n d wil d a n d h at c h er y i nt er a cti o ns, c o m pris e d of c urr e nt a n d r etir e d s ci e ntists 
fr o m A D F & G, t h e U ni v ersit y of Al as k a, a q u a c ult ur e ass o ci ati o ns, a n d N ati o n al M ari n e Fis h eri es S er vi c e.  
 
A n n u al pr o gr ess r e p orts o n d at a c oll e cti o n a n d a n al y sis ar e pr o vi d e d o n t h e A D F G w e bsit e r el ati n g t o 
t h e t hr e e o v er all r es e ar c h o bj e cti v es d es cri b e d a b o v e. F or e x a m pl e, P W S fi el d r es e ar c h i n 2 0 1 7 w as 
f o c us e d o n pi n k s al m o n fit n ess (r el ati v e s ur vi v al of h at c h er y-ori gi n a n d wil d -ori gi n offs pri n g f oll o wi n g 
n at ur al s p a w ni n g). T h e fi n al 2 0 1 7 r e p ort o n P W S pi n k s al m o n f it n ess w as p u blis h e d i n l at e A pril 2 0 1 8, 
w hi c h i n di c at es t h at h at c h er y fr a cti o ns c al c ul at e d f or 2 0 1 7 w er e o v er all g e n er all y c o nsist e nt a m o n g hi g h 
r u n y e ars f or pi n k s al m o n i n s a m pl e d str e a m s i n P W S ( 2 0 1 3, 2 0 1 5, a n d 2 0 1 7). 2   T h e r e p ort als o n ot es 
t h at r e s ults c o m p ari n g t h e r el ati v e s ur vi v al of h at c h er y a n d wil d-ori gi n offs pri n g will b e a v ail a bl e aft er 
t h e l ast P W S pi n k s al m o n fi el d s e as o n i n 2 0 1 8 a n d s u bs e q u e nt D N A tiss u e a n al y s es ar e c o m pl et e d i n 
2 0 1 9. T his is t h e t y p e of r e c e nt, cr e di bl e, l o n g -t er m s ci e ntifi c i nf or m ati o n t h at t h e b o ar d s h o ul d r el y o n 
i n ass e ssi n g i m p a cts of t h e st at e’s h at c h er y pr o gr a m. 
 
T h e b e n efits of t h e st at e’s s al m o n e n h a n c e m e nt pr o gr a m ar e wi d e -r e a c hi n g a n d i n cl u d e c o m m er ci al, 
s p ort, p ers o n al us e, a n d s u bsist e n c e fis h er m e n a n d Al as k a c o m m u niti es d e p e n d e nt o n fis hi n g. T h e 2 0 1 7 
Al as k a S al m o n Fis h eri es E n h a n c e m e nt A n n u al R e p ort 3  pr o d u c e d b y A D F G st at es t h at i n 2 0 1 7, t h e 
c o m m er ci al fl e et c a u g ht a b o ut 4 7 milli o n h at c h er y -pr o d u c e d s al m o n w ort h a n e sti m at e d $ 3 3 1 milli o n 
i n fir st w h ol e s al e v alu e . H at c h er y fis h c o ntri b ut e d 2 1 % of t h e st at e wi d e c o m m er ci al s al m o n h ar v est, 
w hi c h is t h e l o w e st p er c e nt a g e of h at c h er y fis h i n t h e h ar v e st si n c e 1 9 9 5, a n d d u e l ar g el y t o a v er y hi g h 
wil d st o c k h ar v est t h at w as t h e 3r d hi g h est i n Al as k a hist or y (t h e r e p ort n ot es t h at 2 0 1 3, 2 0 1 5, a n d 2 0 1 7 
w er e t hr e e of t h e f o ur hi g h est wil d st o c k r et ur ns i n Al as k a’s hist or y d ati n g b a c k t o t h e l at e 1 8 0 0 s). A n 
a d diti o n al 1 9 4, 0 0 0 Al as k a h at c h er y fis h w er e c a u g ht i n t h e s p ort, p ers o n al us e, a n d s u bsist e n c e fis h eri es 
i n 2 0 1 7.  
 

                 
1  htt p:// w w w. a df g. al a s k a. g o v/i n d e x. cf m ? a df g =fi s hi n g H at c h eri es R e s e ar c h. c urr e nt _r e s e ar c h  
2  htt p:// w w w. a df g. al a s k a. g o v/ st ati c/fi s hi n g/ P D Fs/ h at c h eri e s /r es e ar c h/ 2 0 1 7 _ a n n u al _r e p ort _ p ws s c _ h w. p df  
3  htt p:// w w w. a df g. al a s k a. g o v/f e d ai d p dfs/rir. 5j. 2 0 1 8. 0 2. p df ? _ g a = 2. 1 6 8 0 1 7 7 7. 9 3 9 0 9 9 7 2. 1 5 3 0 2 9 2 3 5 2 -
6 8 6 2 8 9 2 1 7. 1 5 2 3 6 4 3 7 7 0  
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P a rti c ul ar t o V al d e z a n d Pri n c e Willi a m S o u n d h at c h er y o p er ati o ns, st u di es 4  h a v e s h o w n t h at:  
 

•  V F D A g e n er at e d a n a v er a g e of $ 8 0. 1 milli o n i n e c o n o mi c o ut p ut p er y e ar wit hi n Al as k a’s 
e c o n o m y d uri n g 2 0 0 8 –  2 0 1 2   

•  B et w e e n 2 0 0 8 a n d 2 0 1 2, t h e c u m ul ati v e first w h o l es al e v al u e of V F D A s al m o n is e sti m at e d t o b e 
$ 2 6 6 milli o n ( a n a v er a g e of o v er $ 5 3 milli o n p er y e ar)  

•  V F D A s al m o n a c c o u nts f or 3 0 % of P W S s ei n ers’ a n n u al a v er a g e gr oss e ar ni n gs  

•  7 4 % of V F D A’s c o m m er ci al s al m o n h ar v est v al u e g o es t o Al as k a n r esi d e nts ( 3 7 % t o  r esi d e nts of 
C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni ns ul a, 9 % t o A n c h or a g e, a n d 4 % t o K o di a k, M at -S u, 
Sit k a, Wr a n g ell, P et ers b ur g c o m bi n e d)  

•  V F D A s al m o n a c c o u nts f or 7 5 % of all c o h o s al m o n a n d 9 0 % of all pi n k s al m o n c a u g ht b y s p ort 
fis h a n gl ers i n t h e V al d e z ar e a; t ot al s p ortfis h e c o n o mi c o ut p ut f or V F D A is e sti m at e d at $ 6. 6 
milli o n a n n u all y  

•  S h or esi d e pr o c essi n g pl a nts i n t h e Pri n c e Willi a m S o u n d r e gi o n e m pl o y r o u g hl y 1, 6 0 0 w or k ers 
a n d g e n er at e $ 1 9 milli o n i n a n n u al l a b or i n c o m e  

•  P W S A C s al m o n a c c o u nts f or  6 4 % of P W S s ei n ers’ a n d gill n ett ers’ a n n u al a v er a g e gr o ss e ar ni n gs  

•  7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e h ar v est e d i n s u bsist e n c e a n d p ers o n al us e fis h eri es 
b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h es e fis h g oi n g t o r esi d e nts of A n c h or a g e, F air b a n ks 
N ort h St ar B or o u g h, a n d t h e M at a n us k a -S usit n a B or o u g h  

 

Fi n all y, it is cl e ar t h at c o n v e ni n g a n e m er g e n c y m e eti n g o n t his iss u e is at b est a mis us e of t h e s y st e m 
cr e at e d t o a d dr ess tr ul y u nf or es e e n, u n e x p e ct e d e v e nts, w h er e d el a yi n g a cti o n b y t h e b o ar d w o ul d b e 
si g nifi c a ntl y b ur d e ns o m e t o st a k e h ol d ers or t hr e at e n t h e vi a bilit y of a fis h or g a m e r es o ur c e. T his iss u e 
h as b e e n a d dr ess e d t wi c e pr e vi o usl y, wit h n o fi n di n g of e m er g e n c y, a n d is r el ati v e t o a p er mit alt er ati o n 
d eli b er at e d o n a n d a p pr o v e d i n 2 0 1 4. T his m e eti n g is  als o b ei n g c o n v e n e d d uri n g c o m m er ci al s al m o n 
s e as o n, w h e n m a n y aff e ct e d h ar v e st ers a n d pr o c ess ors c a n n ot p arti ci p at e i n a m e a ni n gf ul w a y. A n y 
a cti o n t a k e n u n d er t h es e cir c u m st a n c es, i n li g ht of t h e n o n -e m er g e n c y st at us, w o ul d c o nstit ut e v er y 
p o or pr o c ess.  W e n ot e t h at t h e b o ar d h as alr e a d y s c h e d ul e d a r e vi e w a n d dis c ussi o n of h at c h er y 
pr o d u cti o n f or its O ct o b er 2 0 1 8 w or k s essi o n, a n d w e l o o k f or w ar d t o e n g a gi n g i n t h at pr o c es s.  
 
Al as k a’s c o m m er ci al fis h eri es h a v e b e e n s ust ai n a bl e a n d di v ers e o v er ti m e b e c a us e of o ur c o m mit m e nt 
t o s o u n d s ci e n c e t hr o u g h t h e us e of b est a v ail a bl e d at a a n d t h e e x p ertis e of o ur fis h er y s ci e ntists a n d 
m a n a g ers t o d e v el o p a n d i m pl e m e nt n e e d e d r es e ar c h t o r e g ul at e fis h eri es a p pr o pri at el y. Pl e as e 
c o nti n u e t o u p h ol d t h es e o v er ar c hi n g t e n ets, a n d r el y o n c urr e nt, r el e v a nt, r o b ust s ci e n c e w hil e 
s u p p orti n g a st at e pr o gr a m t h at pr o vi d es wi d es pr e a d b e n efits t o Al as k a ns.  
 
Pl e as e d e n y t his e m er g e n c y p etiti o n. T h a n k y o u f or y o ur c o nsi d er ati o n a n d y o ur p u bli c s er vi c e.  
 
Si n c er el y,  
 
 
 

Pr esi d e nt  

                 
4  E c o n o mi c I m p a ct of t h e Pri n c e Willi a m S o u n d A q u a c ult ur e C or p or ati o n, M c D o w ell Gr o u p, O ct o b er 2 0 1 2;  
E c o n o mi c I m p a ct of t h e V al d e z Fis h eri es D e v el o p m e nt As s o ci ati o n, M c D o w ell Gr o u p, D e c e m b er 2 0 1 3.   
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S u b mitt e d B y
P a hi si R e ut o v

S u b mitt e d O n
6/ 3 0/ 2 0 1 8 2: 1 4: 3 1 P M

Affili ati o n

I a m writi n g a s a fi s h er m a n i n r e s p o n s e t o t h e Al a s k a B o ar d of Fi s h eri e s d e ci si o n t o h ol d a h e ari n g o n t h e E m er g e n c y P etiti o n fil e d M a y
1 6, 2 0 1 8. Al a s k a h a s a n a d mir a bl y o p e n p u bli c pr o c e s s f or a m e n di n g fi s h eri e s r e g ul ati o n s, b ut t h at pr o c e s s i s b ei n g a b u s e d b y a s p e ci al
i nt er e st gr o u p. T hi s will b e t h e f o urt h ti m e t hi s t o pi c h a s b e e n a d dr e s s e d b y t h e B o ar d of Fi s h eri e s or t h e Al a s k a D e p art m e nt of Fi s h a n d
G a m e i n l e s s t h a n 6 m o nt h s. T h er e i s n o n e w i nf or m ati o n t o w arr a nt h ol di n g a s p e ci al m e eti n g t o di s c u s s a p etiti o n t h at h a s b e e n alr e a d y
b e e n d et er mi n e d, b y b ot h t h e b o ar d a n d t h e C o m mi s si o n er of Fi s h a n d G a m e, n ot t o m e et t h e e m er g e n c y p etiti o n crit eri a. I a m v er y
di s a p p oi nt e d t h at t h e b o ar d h a s el e ct e d t o h ol d a m e eti n g i n t h e mi d dl e of t h e s u m m er fi s hi n g s e a s o n w h e n t h e p arti ci p a nt s m o st aff e ct e d
d o n ot h a v e t h e o p p ort u nit y t o p arti ci p at e. Al a s k a’ s h at c h eri e s ar e vit al t o m y b u si n e s s, a n d w e ar e a mi d a b u s y fi s hi n g s e a s o n w hi c h i s
o ur o nl y o p p ort u nit y t o m a k e a n i n c o m e a n d s u p p ort o ur f a mili e s. T h e b o ar d h a s alr e a d y e st a bli s h e d a c o m mitt e e, s c h e d ul e d t o m e et i n
O ct o b er, t o a d dr e s s h at c h eri e s. T hi s i s t h e a p pr o pri at e ti m e t o a d dr e s s t h e t o pi c, all o wi n g t h e d e p art m e nt, h at c h eri e s, a n d s al m o n u s er s
t o pr e s e nt i nf or m ati o n t h at will h el p t h e b o ar d m a k e i nf or m e d d e ci si o n s. I str o n gl y e n c o ur a g e t h e b o ar d t o o n c e a g ai n fi n d t h at t hi s
e m er g e n c y p etiti o n d o e s n ot m e et t h e crit eri a a n d v ot e it d o w n. I f urt h er e n c o ur a g e y o u t o t a k e n o a cti o n at t hi s m e eti n g a n d f oll o w t h e
pl a n s y o u’ v e alr e a d y s et f ort h t o c o n v e n e a h at c h er y c o m mitt e e at t h e O ct o b er W or k S e s si o n. T h a n k y o u,
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F r o m: P atri c k Wil s o n

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: E m er g e n c y P etiti o n pr o c e s s d uri n g mi d fi s hi n g s e a s o n

D a t e: Fri d a y, J ul y 6, 2 0 1 8 5: 5 6: 5 4 P M

T o w h o m it m a y c o n c er n:

 

It is t ot all y i n a p pr o pri at e t o h a v e i nt er est gr o u ps usi n g t h e e m er g e n c y p etiti o n pr o c ess ri g ht i n t h e

mi d dl e of t h e Al as k a s al m o n s e as o n w h e n all c o m m er ci al fis hi n g

p arti ci p a nts ar e pr e o c c u pi e d tr yi n g t o m a k e a li vi n g wit h m a n y f ar r e m o v e d fr o m h a vi n g a c c ess t o

a p pr o pri at e c o m m u ni c ati o ns.   It is i m p ort a nt t h at t h e B o ar d of Fis h eri es r e m ai n o p e n

a n d tr a ns p ar e nt f or all p arti ci p a nts t h at ar e a cti v e i n t h e st at e s al m o n fis h eri es.   Iss u es s h o ul d b e

a d dr ess at t h e B ar d of Fis h i n t h e f all w h e n e v er y o n e h as a n o p p ort u nit y a n d

or t h e o pti o n t o att e n d a n d pr o vi d e t h eir i n p ut.

 

Si n c er el y y o urs

 

P atri c k Wils o n

Pl a nt M a n a g er a n d p ast gill n ett er

4 0 y e ars i n t h e i n d ustr y

P et ers b ur g, A K
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F r o m: P et er H a mr e

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: C o m m e nt s f or E m er g e n c y P etiti o n r e g ar di n g V F D A

D a t e: S u n d a y, J ul y 8, 2 0 1 8 1: 1 2: 5 9 P M

D e ar B o ar d of Fis h eri es M e m b ers,

As a p urs e s ei n e p er mit h ol d er, a n d n e w c o m m er ci al fis h er m a n i n Pri n c e Willi a m S o u n d, I a m v er y c o n c er n e d a b o ut
t h e u p c o mi n g e m er g e n c y p etiti o n m e eti n g. F or o n e, b esi d es s e n di n g t his l ett er, I h a v e n o a bilit y t o s h o w m y s u p p ort
of c o m m er ci al fis h er m a n a n d t h eir c a us es. T h e e m er g e n c y p etiti o n w as d esi g n e d t o st e a mr oll a us er gr o u p wit h o ut
all o wi n g t h e m t o p arti ci p at e i n t h e pr o c ess. T his is wr o n g.  

I t a k e iss u e wit h m a n y p arts of t his p etiti o n, n a m el y t h e h y p o cris y of t h e us er gr o u p t h at s u b mitt e d it. I d o n’t
u n d erst a n d h o w t h e y c a n m a k e t h e c as e t h at pi n k s al m o n h at c h er y pr o d u cti o n is dis pr o p orti o n at el y aff e cti n g wil d
ki n g s al m o n s ur vi v al r at es w h e n t h e y ar e a bs ol ut el y willi n g t o h ar v est C ol u m bi a Ri v er h at c h er y C hi n o o ks b y t h e
tr o v es, a n d y et t h es e fis h ar e s urr e ptiti o usl y a bs e nt fr o m t h e dis c ussi o n. It is a bs ol ut el y cl e ar t h at t h er e is a n a g e n d a
h er e.  L et us b e cl e ar, t his is a b o ut t h e l o w r et ur ns of C hi n o o k s al m o n t o t h e K e n ai Ri v er, a n d u p p er C o o k I nl et.
P er h a ps t h e B o ar d of Fis h s h o ul d l o o k at s o m e ot h er s o ur c es of C hi n o o k m ort alit y m or e c ar ef ull y; l et m e gi v e s o m e
e x a m pl es.  

- T h e b a g li mit i n L o w er C o o k I nl et is t w o C hi n o o k p er d a y, all wi nt er l o n g. T h er e ar e i n di vi d u als I k n o w of t h at
h ar v est lit er all y h u n dr e ds of C hi n o o k p er y e ar. Is it f air f or a n i n di vi d u al t o s o dis pr o p orti o n at el y aff e ct a tr o u bl e d
r es o ur c e, f or mi ni m al e c o n o mi c b e n efit, if a n y ? 

- C o o k I nl et  gill n ett ers h ar v est ki n g s al m o n i n gr e at n u m b ers f or h o m e p a c k, y et d o n’t r e p ort t h e m, as t h e y k n o w it
will s h ut d o w n t h eir fis h er y. T his is u n d erst a n d a bl y a c a us e f or c o nt e m pt f or K e n ai ar e a s p ort fis h er m a n, y et it
r e m ai ns u n a d dr ess e d. 

  - T h e w a y t h at ki n g s al m o n b y c at c h is m e as ur e d o n p oll o c k b o ats i n t h e G ulf of Al as k a. T h e y us e a b as k et t o t a k e
u p t o fi v e s a m pl es t hr o u g h o ut t h e c o d e n d. T h er e is n ot hi n g e v e n r e m ot el y s ci e ntifi c a b o ut t a ki n g a < 1 % b y v ol u m e
s a m pl e of h u n dr e ds of t h o us a n ds of p o u n ds, a n d t h e n e xtr a p ol ati n g t h at d at a t o r e pr es e nt t h e e ntir e c at c h. N ot t o
m e nti o n, t h e o bs er v er c o v er a g e r e m ai ns ar o u n d 3 0 %. I’ m n ot a d v o c ati n g s h utti n g d o w n t h e p oll o c k fis h er y, I’ m j ust
s a yi n g t h e t h e ki n g s al m o n m ort alit y r at e o n p oll o c k b o ats is m or e or l ess a c o m pl et e u n k n o w n. P er h a ps t h e St at e
n e e ds t o w or k wit h N M F S t o a d dr ess t his iss u e.

L et’s t al k a bit a b o ut t h e s o ur c es a n d st u di es t h e p etiti o n r ef er e n c es. O n e of t h e m is a b o ut h at c h er y c o h o c o m p etiti o n
wit h wil d st o c k s al m o n. I’ m n ot s ur e h o w t his is r el e v a nt t o i n cr e asi n g pi n k s al m o n e g g h ar v est at V F D A. A n ot h er
d o c u m e nt is a 9 y e ar ol d r e vi e w of P S W A C, a g ai n, c o m pl et el y irr el e v a nt. Y et a n ot h er st u d y is 2 0 y e ars ol d; it’s
pr ett y s af e t o s a y t h at a n yt hi n g t h at ol d is als o irr el e v a nt t o t h e dis c ussi o n, as wil d st o c k pi n k s al m o n h a v e als o
dr a m ati c all y i n cr e as e d i n t h e l ast 2 0 y e ars. It is cl e ar t h at t h e si g n ers of t h e p etiti o n w e nt wit h t h e s h ot g u n a p pr o a c h -
t hr o w a n yt hi n g wit h t h e k e y w or ds pi n k s al m o n, h at c h er y, wil d st o c k c o m p etiti o n , i nt o a l e d g er a n d s e e if it sti c ks.

Str a yi n g w as m e nti o n e d as a d etri m e nt al eff e ct of h at c h eri es, o n e t h at n e c essit at e d a n e m er g e n c y pr o p os al. F or o n e,
V F D A fis h h a v e n ot a bl y l o w er r at es of str a yi n g t h a n m a n y ot h er h at c h eri es, s o it w o ul d b e f or e v er y o n e’s b e n efit, if
str a yi n g is i n d e e d a n iss u e, t o i n cr e as e pr o d u cti o n at V F D A, r at h er t h a n s o m e w h er e els e. H o w e v er, I m ust t a k e
iss u e, wit h t h e ar g u m e nt t h at all str a yi n g is a pr o bl e m. Wil d pi n k s al m o n h a v e v er y hi g h r at es of str a yi n g as it is; t his
is j ust t h e n at ur e of t h e s p e ci es, a n d t h e t y p es of str e a ms t h at t h e y s p a w n i n. It d o es n’t m a k e m u c h s e ns e t o us e a
s ur vi v al m e c h a nis m of a s p e ci es as a n ar g u m e nt t o d e cr e as e t h eir pr o p a g ati o n. Si m pl y p ut, t his is n ot a n e w iss u e,
a n d it d o es n’t m e et t h e crit eri a f or a n e m er g e n c y.  

I w o ul d li k e t o a d dr ess t h e iss u e of pr e c e d e nt. If t h e li n e of l o gi c t h at h at c h er y pi n k s al m o n n e g ati v el y aff e ct wil d
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c hi n o o k s al m o n is f oll o w e d, a n d t h e e g g i n cr e as e is o v ert ur n e d, it will s et a d a n g er o us pr e c e d e nt f or o ur fis h er y. I n
all li k eli h o o d, gi v e n t h e c urr e nt tr e n ds, C hi n o o k s al m o n will c o nti n u e t o d e cli n e; a s p e ci es hit fr o m m a n y diff er e nt
us er gr o u ps, n ot t o m e nti o n t h e u n k n o w n eff e cts of cli m at e c h a n g e, o c e a n a ci difi c ati o n, a n d e v ol vi n g p ar asit es a n d
dis e as es. If t his pr e c e d e nt is all o w e d t o m o v e f or w ar d, o ur h at c h eri es will c o nti n u e t o b e str a n gl e d, u ntil t h e y ar e
o bs ol et e, y et i n all li k eli h o o d, it will h a v e n o eff e ct o n t h e s ur vi v al of ki n g s al m o n. T h e li v eli h o o d of t h o us a n ds of
p e o pl e will b e d estr o y e d b e c a us e of a fl a w e d li n e of r e as o ni n g t h at it m ust b e t h e ot h er g u y. I si n c er el y h o p e t h e
B o ar d of Fis h eri es r e c o g ni z es t h at t h e p ass a g e of t his e m er g e n c y p etiti o n r e pr es e nts t h e b e gi n ni n g of t h e e n d of o ur
fis h er y. 

Pl e as e d o n ot p ass t his e m er g e n c y p etiti o n. T h a n k y o u f or y o ur ti m e.

Si n c er el y,

P et er H a mr e

F/ V Al as k a n B ell e
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J ul y 8 , 2 0 1 8 
 
Al as k a D e p art m e nt of Fis h a n d G a m e 
B o ar d of Fis h eri es 
P O B o x 1 1 5 5 2 6 
J u n e a u, A K 9 9 8 1 1 
Vi a e m ail: df g. b of. c o m m e nts @ al as k a. g o v  
 
R E: C o m m e nts o n J ul y 1 7 t h E m er g e n c y P etiti o n r e g ar di n g V F D A e g g t a k e 
 
D e ar C h air m a n J e ns e n a n d B o ar d of Fis h eri es M e m b ers, 
 
P et ers b ur g V ess el O w n er’s Ass o ci ati o n ( P V O A) is c o m p os e d of o v er 1 0 0 m e m b ers 
p arti ci p ati n g i n a wi d e v ari et y of s p e ci es a n d g e ar t y p e fis h eri es i n st at e a n d f e d er all y 
m a n a g e d w at ers. A n a d diti o n al t hirt y b usi n ess es s u p p orti v e t o o ur i n d ustr y ar e m e m b ers.  
 
W hil e o ur or g a ni z ati o n is pri m aril y S o ut h e ast Al as k a b as e d, w e h a v e m e m b ers t h at 
p arti ci p at e i n t h e Pri n c e Willi a m S o u n d p urs e s ei n e fis h er y a n d w o ul d li k e t o c o m m e nt o n 
t h e e m er g e n c y p etiti o n r e g ar di n g e g g t a k e p er mitti n g of V al d e z Fis h eri es D e v el o p m e nt 
Ass o ci ati o n a n d str a yi n g of s al m o n .  
 
Al o n g wit h t h e Al as k a D e p art m e nt of Fis h a n d G a m e , P V O A d o es n ot b eli e v e t h e 2 0 
milli o n e g g t a k e i n cr e as e t o b e h ar v est e d b y V F D A is a n u nf or es e e n or u n e x p e ct e d e v e nt 
t h at c o ul d t hr e at e n wil d fis h r et ur ns i n Pri n c e Willi a m S o u n d a n d t h er ef or e d o es n ot m e et 
e m er g e n c y crit eri a. W e as k t h e iss u e b e st all e d u ntil t h e O ct o b er W or k S essi o n m e eti n g, as 
pr e vi o usl y s c h e d ul e d, t o all o w t h e p u bli c m or e ti m e t o e v al u at e pr o d u cti o n a n d all o w 
fis h er m e n c urr e ntl y o n t h e w at er p arti ci p ati n g i n s al m o n fis h eri es t o a c c ess t h e m e eti n g.  
 
E n h a n c e d s al m o n is pr o d u c e d f or p u bli c b e n efit a n d g o v er n e d b y t h e St at e t o i n cr e as e a c c ess 
t o f or s u bsist e n c e, p ers o n al us e, s p ort, a n d c o m m er ci al fis h er m e n. I n t h e c as e of s o m e s p ort 
fis h pr o gr a ms, A D F & G a n d pri v at e n o n- pr ofit h at c h eri es s h ar e t h e c ost of r aisi n g fr y. 
 
As wit h wil d fis h, a s m all a m o u nt of e n h a n c e d s al m o n str a y fr o m t h eir str e a m of ori gi n. F or 
t h e l ast 2 0 y e ars, h at c h eri es h a v e b e e n m ar ki n g t h eir fr y t o tr a c k m o v e m e nt of e n h a n c e d fis h 
a n d e ns ur e t h e s ust ai n a bilit y of n e ar- b y w il d s al m o n r u ns. Str a yi n g is a g e n eti c dis p ositi o n 
i n s al m o n a n d i nfl u e n c e d b y w e at h er f a ct ors s u c h as wi n d, r ai n, dr o u g ht, a n d ot h er 
e n vir o n m e nt al dri v ers. Ot olit h m ar ki n g is a fr e q u e ntl y us e d t e c h ni q u e t h at ai ds A D F & G 
a n d h at c h eri es i n i d e ntif yi n g wil d a n d e n h a n c e d fis h c o m p ositi o n i n h ar v est a n d str e a m 
es c a p e m e nt.  
 
T o f urt h er li mit i nt er a cti o ns of wil d a n d e n h a n c e d s al m o n i n str e a ms, gr e at c ar e is t a k e n i n 
o p er ati o ns of a n d c h o osi n g sit es f or h at c h eri es t hr o u g h t h e p u bli c R e gi o n al Pl a n ni n g T e a m 
pr o c ess a n d o v ersi g ht fr o m t h e Al as k a D e p art m e nt of Fis h a n d G a m e, D e p art m e nt of 
N at ur al R es o ur c es, a n d D e p art m e nt of E n vir o n m e nt al C o ns er v ati o n.  
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H at c h eri es ar e als o pri m aril y d e v el o p e d usi n g n o n- a n a dr o m o us str e a ms as w at er s o ur c es . 
As a n ot h er pr e c a uti o n, o nl y l o c al st o c ks c a n b e us e d t o cr e at e a h at c h er y pr o gr a m. T h e 
Al as k a H at c h er y pr o gr a m w as cr e at e d b y t h e  St at e i n 1 9 7 1 d uri n g hist ori c l o w h ar v ests t o 
s u p pl e m e nt fis h eri es, n ot t o r e pl a c e wil d fis h eri es. T o d a y, t his is still t h e pri m ar y o bj e cti v e 
of t h e pr o gr a m. 
 
If y o u t a k e o n e t hi n g a w a y  fr o m o ur l ett er, w e as k y o u r e c o g ni z e t h at c o m m er ci al fis h er m e n 
ar e c urr e ntl y h ar v esti n g s al m o n a n d u n a bl e t o c o m m u ni c at e a n d p arti ci p at e . T h e iss u es of 
B o ar d of Fis h eri es a ut h orit y o v er e g g t a k e p er mitti n g f or pri v at e n o n- pr ofit h at c h eri es, a n d 
h at c h er y pr o d u cti o n l e v els b y r e gi o n ar e b est c o nsi d er e d at t h e O ct o b er W or k S essi o n 
m e eti n g or M ar c h St at e wi d e m e eti n g a n d n ot d uri n g t h e s al m o n s e as o n.  
 
R es p e ctf ull y, 
 
 
 
M e g a n O’ N eil 
E x e c uti v e Dir e ct or 
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D E V E L O PI N G S U S T AI N A B L E S A L M O N FI S H E RI E S  
F O R A L A S K A A N D T H E W O R L D  

 

P. O. B o x 1 1 1 0 ⋅ C or d o v a, Al a s k a 9 9 5 7 4  
P. 9 0 7 4 2 4 7 5 1 1 ⋅ F. 9 0 7 4 2 4 7 5 1 4  

 
w w w. p w s a c. c o m  

  

 

J u n e 3 0, 2 0 1 8 

 

 

 

 

 

 

 

Al as k a B o ar d of Fis h eri es  

J o h n J e ns e n, C h air 

Vi a e m ail : df g. b of. c o m m e nt s @ al as k a. g o v  

 

D e ar C h air m a n J e ns e n,  

T h e Pri n c e Willi a m S o u n d A q u a c ult ur e C or p or ati o n ( P W S A C) is a r e gi o n al n o n pr ofit  h at c h er y or g a ni z ati o n o p er ati n g  fi v e 

h at c h eri e s, f o ur o n t h e w e st si d e of Pri n c e Willi a m S o u n d a n d o n e o n t h e G ul k a n a Ri v er , r aisi n g all fi v e s al m o n s p e ci e s. 

W e ar e r e s p o n di n g  t o t h e E m er g e n c y P etiti o n fil e d b y K e n ai Ri v er S p ortfi s h As s o ci ati o n  o n M a y 1 6 t h, 2 0 1 8. T h e b o ar d 

pr e vi o u sl y f o u n d a virt u all y i d e nti c al  p etiti o n  di d  n ot m e et t h e e m er g e n c y crit eri a, a n d t hi s m o st r e c e nt p etiti o n w a s 

d et er mi n e d n ot t o m e et t h e e m er g e n c y cr it eri a b y t h e C o m mi ssi o n er of t h e Al as k a D e p art m e nt of Fi s h a n d G a m e o n 

J u n e 2 4t h, 2 0 1 8. W e a s k y o u o n c e a g ai n d e n y t hi s e m er g e n c y p etiti o n a s it d o e s n ot m e et t h e crit eri a  f or a n 

e m er g e n c y .  

P W S A C  w as f o u n d e d i n 1 9 7 4 b y l o c al fis h er m e n t o s u p p ort t h e  l o c al a n d r e gi o n al e c o n o mi e s aft er s e v er al y e ars of l o w 

s al m o n r et ur ns pr e v e nt e d  c o m m er ci al fis hi n g. T h e or g a ni z ati o n is g o v er n e d b y a b o ar d of f ort y -fi v e m e m b ers w h o 

r e pr e s e nt di v ers e us ers . O ur b o ar d h as r e pr e s e nt ati o n fr o m t h e f oll o wi n g gr o u ps:  

•  C o m m er ci al Fis h er m e n  ( S ei n e, Drift Gill n et a n d S et Gill n et) 

•  S p ort Fis h er m e n  

•  S u bsist e n c e Fis h er m e n  

•  P ers o n al Us e Fis h er m e n  

•  Pri n c e Willi a m S o u n d M u ni ci p aliti e s  

•  Al as k a N ati v e Or g a ni z ati o ns  

•  S ci e ntist s  

•  S al m o n Pr o c ess ors  
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T o d a y P W S A C is Al as k a’s  l ar g e st h at c h er y or g a ni z ati o n e m pl o yi n g  4 5 f ull ti m e st aff m e m b ers  a n d  7 5 s e as o n al w or k ers  

l o c at e d i n C or d o v a, A n c h or a g e a n d at o ur r e m ot e h at c h eri e s i n Pri n c e Willi a m S o u n d a n d G ul k a n a. T h e or g a ni z ati o n h as  

a t ot al b u d g et of $ 1 4. 2 milli o n w hi c h is f u n d e d b y S al m o n E n h a n c e m e nt T a x a n d c o st r e c o v er y fis h s al e s . P W S A C 

e m pl o y s m a n y pr of e ssi o n als wit h a d v a n c e d s ci e ntifi c d e gr e e s i n a n d pr o vi d e s e arl y c ar e er o p p ort u niti e s f or t h o s e 

i nt er e st e d i n fis h eri e s s ci e n c e a n d m a n a g e m e nt. S al m o n r e ar e d b y P W S A C ar e  h ar v e st e d b y all us er gr o u ps i n Pri n c e 

Willi a m S o u n d a n d o n t h e C o p p er Ri v er  i n cl u di n g co m m er ci al, s p ort, p ers o n al u s e a n d s u bsist e n c e.   

T h e R e gi o n al Pl a n ni n g T e a m ( R P T) pr o c e ss f or s al m o n fis h er y e n h a n c e m e nt pl a n ni n g is d e s cri b e d i n l a w ( A S 1 6. 1 0. 3 7 5) 

a n d is t h e r e s p o nsi bilit y  of R P T s. R P T s o p er at e as d e s cri b e d i n r e g ul ati o n ( 5 A A C 4 0. 3 0 0 -3 7 0) a n d pr e p ar e 

c o m pr e h e nsi v e s al m o n fis h er y e n h a n c e m e nt pl a ns, pr o vi d e r e c o m m e n d ati o ns o n P N P h at c h er y p er mit alt er ati o ns a n d 

a p pli c ati o ns f or n e w h at c h eri e s, a n d m a y als o r e vi e w h at c h er y a n n u al m a n a g e m e nt pl a ns.  P W S A C is v er y f a mili ar wit h 

t his pr o c e ss., T h e pr o c e ss is c oll a b or ati v e, pr o vi d e s o p p ort u niti e s f or st a k e h ol d er e n g a g e m e nt, a n d r e s ult s i n w ell -

v ett e d, s ci e ntifi c all y s o u n d d e cisi o ns. P er mit r e q u e st s ar e r e g ul arl y m o difi e d fr o m t h eir  ori gi n al s u b missi o n i n r e s p o ns e 

t o c o n c er ns r ais e d, or i n s o m e c as e s d e ni e d. T h e i nt e grit y of t his pr o c e ss s h o ul d  b e m ai nt ai n e d.  

T h er e a p p e ars t o b e a mis c o n c e pti o n  t h at p i n k s al m o n pr o d u cti o n h as b e e n o n t h e ris e i n r e c e nt y e ars  a n d p er mitt e d 

pr o d u cti o n is c o nti n u all y i n cr e asi n g . W e r ef er y o u t o t h e writt e n c o m m e nt s s u b mitt e d b y V F D A f or f a ct u al i nf or m ati o n 

a b o ut pi n k s al m o n pr o d u cti o n at t h eir f a cilit y. I n t h e c as e of P W S A C, pr o d u cti o n  l e v els st a bili z e d  i n 1 9 8 1  a n d h a v e 

r e m ai n e d st a bl e f or m a n y y e ars.  I n 1 9 9 7, P W S A C w as p er mitt e d t o t a k e 5 6 6 milli o n pi n k s al m o n e g gs, t o d a y P W S A C is 

p er mitt e d t o t a k e 5 2 5 milli o n pi n k s al m o n e g gs , a 7 % d e cr e a s e  o v er t h e l ast 3 0 y e ars. T h er e h a v e  b e e n s e v er al c h a n g e s 

i n p er mits o v er  t h e y e ars a n d  a ct u al a n n u al pr o d u cti o n v ari e s  d e p e n di n g  o n w h et h er  e g g t a k e t hr e s h ol ds w er e  m et ..     

B o ar d m e m b ers s h o ul d b e a w ar e h at c h eri es ar e p eri o di c all y e v al u at e d f or c o nsist e n c y wit h st at e wi d e p oli ci e s a n d 

r e g ul ati o ns f or pr ot e cti o n of n at ur all y s p a w ni n g wil d s al mo n, g e n eti c s, fis h h e alt h, a n d dis e as e b y A D F G a n d t h e r e s ult s 

c a n b e f o u n d o n t h e A D F G w e bsit e  at : htt p:// w w w. a df g. al as k a. g o v/i n d e x. cf m ? a df g =fis hi n g H at c h eri e s Ot h erI nf o.r e p ort s   

T h e p etiti o n ers  cit e t e n p a p ers as s u p p ort f or t h e p etiti o n n o t o n e of w hi c h pr e s e nt s c o n cl usi v e e vi d e n c e s u p p orti n g  

si g nifi c a nt c h a n g e s t o t h e Al as k a H at c h er y pr o gr a m . M a n y of t h e st at e m e nt s i n t h e p a p ers ar e t a k e n o ut of c o nt e xt or 

c o ntr a di ct e d b y a v ail a bl e d at a. F or e x a m pl e:  

 “ Pi n k S al m o n i n d u c e a tr o p hi c c a s c a d e i n pl a n kt o n p o p ul ati o n s i n t h e s o ut h er n B eri n g S e a a n d ar o u n d t h e 

Al e uti a n I sl a n d s ”  

T his i n di c at e s pi n k s al m o n p o p ul ati o ns h a v e a n i m p a ct o n z o o pl a n kt o n i n t h e B eri n g S e a a n d Al e uti a n Isl a n ds. 

T his is n ot n e w or u n e x p e ct e d i nf or m ati o n. Wh e n  a p o p ul ati o n i n cr e as e s,  t h e pri m ar y f o o d s o ur c e is r e d u c e d. 

T h e r e p ort d o e s n ot a n al y z e  h o w q ui c kl y  z o o pl a n kt o n p o p ul ati o ns r e b o u n d  a n d r e pl e nis h fr o m d e pt hs o ut si d e 

pr ef err e d f or a gi n g z o n es . N or is a n y e v al u ati o n pr o vi d e d of  l o n g t er m tr e n ds .  

At h at c h eri e s  i n P W S, 3 3  y e ars of  z o o pl a n kt o n d at a  c oll e ct e d i n t h e n e ar s h or e e n vir o n m e nt  i n di c at es 

z o o pl a n kt o n p o p ul ati o ns h a v e b e e n st a bl e or i n cr e asi n g. Si n c e 2 0 0 7, z o o pl a n kt o n d at a s h o w a n i n cr e asi n g tr e n d 

wit hi n P W S.  
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“ N u m b er s a n d Bi o m a s s of N at ur al - a n d H at c h er y -Ori gi n Pi n k S al m o n, C h u m S al m o n, a n d S o c k e y e S al m o n i n 

t h e N ort h P a cifi c O c e a n, 1 9 2 5– 2 0 1 5 ”  

T his p a p er cit e s hist ori c st atisti c s r e g ar di n g t ot al s al m o n pr o d u cti o n , st at i n g t h at o c e a n c o n diti o ns ar e f a v or a bl e 

t o s al m o n pr o d u cti o n a n d h a v e r e s ult e d i n hist ori c hi g h n at ur al pr o d u cti o n. It als o s h o w s t h at h at c h er y r ais e d 

pi n k s al m o n r e pr e s e nt 1 5 % of t h e t ot al p i n k s al m o n, i n di c ati n g t h at wil d pr o d u cti o n is d o mi n a nt. C orr el ati o ns  

ar e  m a d e b y t h e a ut h ors r e g ar di n g pi n k s al m o n a b u n d a n c e a n d c h a n g e s i n ot h er s p e ci e s w ei g ht c o m p o siti o n . 

H o w e v er, m a n y of t h e c orr el ati o n st atisti c s cit e d ar e 0. 5 0 or l e ss , i n di c ati n g o nl y  a m o d er at e c orr el ati o n  T his 

i n di c at e s ot h er f a ct ors ar e pr e s e nt a n d t h at pi n k s al m o n a b u n d a n c e al o n e d o e s n ot e x pl ai n t h e o bs er v e d 

c h a n g e s. I M o d er at e  c orr el ati o n d o e s n ot i m pl y c a us ati o n d u e t o t h e pr e s e n c e of  c o nf o u n di n g v ari a bl e s 

( v ari a bl e s a r es e ar c h er f ail e d t o c o ntr ol or eli mi n at e d a m a gi n g t h e i nt er n al v ali dit y of a n a n al ysis or e x p eri m e nt) . 

T his r e p ort als o m a k e s t hr e e m a n a g e m e nt r e c o m m e n d ati o ns:  

( 1) M ar k or t a g h at c h er y s al m o n s o t h at t h e y c a n b e i d e ntifi e d aft er r el e as e.  

( 2) Esti m at e h at c h er y- a n d n at ur al -ori gi n s al m o n i n c at c h e s a n d e s c a p e m e nt.  

( 3) M ai nt ai n t h e s e st atisti cs i n p u bli cl y a c c e ssi bl e d at a b as e s.  

 

All t hr e e r e c o m m e n d ati o ns w er e i m pl e m e nt e d b y t h e h at c h eri e s i n Pri n c e Willi a m S o u n d o v er a d e c a d e a g o.  

Pi n k s al m o n str a yi n g h as als o b e e n a t o pi c r ais e d b y  t h e p etiti o n ers. “ Str a yi n g ” is a k n o w n a n d e x p e ct e d bi ol o gi c al 

p h e n o m e n o n t h at all o w s f or c ol o ni z ati o n , n ot a n a b err ati o n.   Pi n k s al m o n str a yi n g h as b e e n e x p e ct e d a n d dis c uss e d 

si n c e t h e h at c h er y pr o gr a m b e g a n . It is u n d erst o o d t h at str a y r at e s diff er a m o n g s p e ci e s. Pi n k s ar e k n o w n t o h a v e t h e  

hi g h e st str a y  r at e a m o n g  s al m o n d u e t o t h eir i nt erti d al s p a w ni n g a n d t h e pr o p e nsit y of t h eir h a bit at t o c h a n g e q ui c kl y .  

A d diti o n all y, str a y r at es ar e k n o w n t o b e i nfl u e n c e d b y cli m at e, w at er t e m p er at ur e a n d p o p ul ati o n d e nsit y . , B i ol o gists 

a gr e e t h at t h e lif e c y cl e of  s al m o n w hi c h s p e n d littl e ti m e r e ari n g i n fr es h w at er h as a hi g h er str a y r at e t h a n ot h er 

s p e ci e s s u c h as  C hi n o o k, c o h o a n d s t e el h e a d w hi c h w er e t h e b asis f or t h e A D F & G g e n eti cs p oli c y . . T h e M ari n e 

S t e w ar ds hi p C o u n cil  r e vi e w e d str a yi n g i n P W S as p art of t h eir c ertifi c ati o n a n d  d e v el o p e d s p e cifi c g ui d eli n e s a n d crit eri a 

f or pi n k a n d c h u m. 

T h e St at e of Al as k a  H at c h er y R es e ar c h pr oj e ct "I nt er a cti o ns of Wil d a n d H at c h er y Pi n k a n d C h u m S al m o n i n Pri n c e 

Willi a m S o u n d a n d S o ut h e ast Al as k a" st u d y c o m pl et e d o c e a n  s a m pli n g at t h e e ntr a n c e of P W S d uri n g 2 0 1 3,  2 0 1 4 a n d 

2 0 1 5 t o e st a blis h a n u n -bi as e d str a y r at e a n d a h at c h er y fr a cti o n i n t h e t ot al r et ur n of p i n k a n d c h u m s al m o n i n P W S. It 

is i m p ort a nt t o u n d erst a n d t h e diff er e n c e b et w e e n “ str a y r at e ” a n d “ h at c h er y fr acti o n ” .  A “ str a y r at e ” is a n o v er all r at e 

of h at c h er y fis h pr e s e nt i n all str e a m s c o m p ar e d t o t h e t ot al r u n. A “ h at c h er y fr a cti o n ” is a m e as ur e m e nt of h at c h er y 

fis h i n a p arti c ul ar ri v er s y st e m. R e s ults fr o m t h e St at e of Al as k a H at c h er y R e s e ar c h Pr oj e ct’s O c e a n S a m pli n g pr oj e ct  

( St at e of Al as k a H at c h er y R e s e ar c h Pr oj e ct: Pr oj e ct S y n o psis J u n e 2 0 1 8)  i n di c at e i n P W S 9 9 %, 9 8 % a n d 9 5 % of t h e 

h at c h er y fis h r et ur ni n g i n 2 0 1 3, 2 0 1 4 a n d 2 0 1 5 r e s p e cti v el y w er e a c c o u nt e d  f or b y c o m m o n pr o p ert y h ar v e st, c o st 

r e c o v er y a n d br o o d st o c k c oll e cti o n. T his i n di c at e s t h at t h e o v er all str a y r at e d uri n g t h o s e y e ars w o ul d b e 2. 6 % o v er t h e 

t hr e e-y e ar p eri o d. M a n y of t h e st atisti cs cit e d b y p etiti o n ers ar e a ct u all y “ h at c h er y fr a cti o ns ”  m e as uri n g t h e n u m b er of 

fis h i n a gi v e n str e a m a n d d et er mi ni n g t h e p er c e nt a g e of t h o s e fis h t h at ar e of h at c h er y ori gi n .  
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P W S A C  f e els it is i m p ort a nt t h at t h e Al as k a B o ar d of Fis h eri e s u n d erst a n ds t h e Al as k a H at c h er y pr o gr a m i n d et ail. T o t his 

e n d, w e l o o k f or w ar d t o pr o vi di n g d et ail e d i nf or m ati o n d u ri n g t h e u p c o mi n g O ct o b er W or k S e ssi o n. T h e t o pi c is 

c o m pl e x a n d c a n n ot  b e a d e q u at el y s u m m ari z e d i n a n e m er g e n c y p etiti o n or a d dr e ss e d at a r us h e d e m er g e n c y m e eti n g . 

W e ur g e y o u t o f oll o w t h e c o m mi ssi o n er’s g ui d a n c e  a n d a g ai n d e cli n e t h e e m er g e n c y p etiti o n  b ef or e y o u, a s it d o e s 

n ot m e et t h e crit eri a  a s s et o ut i n r e g ul ati o n .  

 

Si n c er el y,  

 

C as e y C a m p b ell  

G e n er al M a n a g er/ C E O  

 

 

Pri n c e Willi a m S o u n d A q u a c ult ur e C or p or ati o n mi ssi o n st at e m e nt:  “ T o et hi c all y a n d pr of essi o n all y o pti mi z e s al m o n 

pr o d u cti o n i n Ar e a “ E ” f or t h e l o n g -t er m w ell-b ei n g of all us er gr o u ps. ”   
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M I S SI O N 
F ost er  e c o n o mi c  gr o wt h  a n d 

r e s p o n si bl e  d e v el o p m e nt i n t h e 

Pri n c e  Willi a m  S o u n d r e gi o n  a n d 

s er v e  as  a f or u m t o  a d v a n c e 

r e gi o n al  e c o n o mi c i s s u e s, 

s u st ai n a bl e  d e v el o p m e nt,  a n d 

st e w ar d s hi p  of t h e  S o u n d.  

 

 

 

 

B O A R D  O F  D I R E C T O R S 
 

Pr e si d e nt 

M ar k  L y n c h 

Cit y  of  W hitti er 

 

Vi c e  Pr e si d e nt 

D a vi d  T ot e m off 

N ati v e  Vill a g e  of  T atitl e k 

 

Tr e a s ur er 

P ati e n c e  A n d er s e n  F a ul k n er 

I n di vi d u al 

 

S e cr et ar y 

M a y or  R ut h  K ni g ht 

Cit y  of  V al d e z 

 

M a y or  D a n  Bl air 

Cit y  of  W hitti er 

 

L arr y  E v a n off 

N ati v e  Vill a g e  of  C h e n e g a 

 

Al a n  L a n ni n g 

Cit y  of  C or d o v a 

 

Ri c k y  K o m p k off 

T atitl e k  C or p or ati o n 

 

Mi k e  W ell s 

V al d e z  Fi s h eri e s 

D e v el o p m e nt  F o u n d ati o n 

 

 

 

 

A D MI NI S T R A TI V E  O F FI C E : 
Pri n c e  Willi a m  S o u n d 

E c o n o mi c  D e v el o p m e nt  Di stri ct 

6 1 0  E a st  5 t h  A v e n u e,  S uit e  1 0 4 a 

A n c h or a g e,  Al a s k a  9 9 5 0 1 

( 9 0 7)  2 2 2‐ 2 4 4 0 

 

p w s e d d @ g m ail. c o m 

w w w. p w s e d d. or g 

 
 

J ul y  9,  2 0 1 8 

 

 

C h air m a n J o h n J e n s e n  
Al a s k a  B o ar d  of  Fi s h eri e s  
B o ar d s  S u p p ort  S e cti o n  
P O  B o x  1 1 5 5 2 6  
J u n e a u,  A K  9 9 8 1 1 
S u b mitt e d  vi a  e m ail:  df g . b of. c o m m e nt s @ al a s k a. g o v 
 
R E:  C o m m e nt s  o n  K R S A  et  al.  E m er g e n c y  P etiti o n  o n  V F D A  
 
D e ar  C h air m a n J e n s e n  a n d  Al a s k a   B o ar d  of  Fi s h eri e s  M e m b er s: 

 
O n  b e h alf  of t h e  b o ar d  of  dir e ct or s  of t h e  Pri n c e  Willi a m  S o u n d   E c o n o mi c  D e v el o p m e nt 
Di stri ct ( P W S E D D), it s  m e m b er  c o m m u niti e s,  a n d  affili at e s, I  a m   writi n g t o  ur g e  y o ur 
s u p p ort f or  C o m mi s si o n er  C ott e n’ s fi n di n g s  u n d er  Al a s k a  St at ut e   1 6. 0 5. 2 7 0,  B o ar d  of 
Fi s h eri e s  p oli c y  2 0 1 5‐ 2 7 7‐ F B,  a n d  5  A A C  9 6. 6 2 5(f)  wit h r e g ar d t o  a n  e m er g e n c y  p etiti o n 
b y t h e  K e n ai  Ri v er  S p ortfi s hi n g  A s s o ci ati o n  a n d  ot h er  si g n at ori e s.  
 
T h e  p etiti o n  s e e k s t o  c urt ail  p er m itt e d  pi n k s al m o n  e g g t a k e  b y t h e  V al d e z  Fi s h eri e s 
D e v el o p m e nt  A s s o ci ati o n. I n  a r e vi e w  b y t h e  Al a s k a  D e p art m e nt  o f  Fi s h  a n d  G a m e  a n d 
b y t h e  C o m mi s si o n er,  n o  e m er g e n c y  cir c u m st a n c e s  w er e f o u n d t h at  w o ul d j u stif y  s u c h 
a  m o difi c ati o n.  P W S E D D  ur g es t h e  B o ar d  of  Fis h eri es t o t a k e  n o  a cti o n  o n t h e 
e m er g e n c y  p etiti o n.  
 
S al m o n  e n h a n c e m e nt  pr o gr a m s  m a k e  si g nifi c a nt  c o ntri b uti o ns t o t h e  e c o n o m y  of t h e 
Pri n c e  Willi a m  S o u n d r e gi o n. I n t hi s r e g ar d, t h e s e  pr o gr a m s  h a v e f ulfill e d t h e r ol e 
e n vi si o n e d  b y t h e  St at e  of  Al a s k a  w h e n it  b e g a n fi s h eri e s r e h a b ilit ati o n  a n d 
e n h a n c e m e nt  pr o gr a m s  n e arl y fift y  y e ar s  a g o.  
 
W e  ur g e t h e  B o ar d  of  Fi s h eri e s t o  u p h ol d  a t h o u g htf ul,  d eli b er a ti v e,  a n d s ci e n c e‐ b a s e d 
a p pr o a c h t o  d e ci si o n s  of t hi s  n a t ur e. I n t hi s r e g ar d,  pl e a s e t ak e  n o  a cti o n t o 
c o u nt er m a n d t h e r e c o m m e n d ati o n s  of t h e  D e p art m e nt  of  Fi s h  a n d  G a m e  a n d 
C o m mi s si o n er  C ott e n.  
 
R e s p e ctf ull y, 
 

P RI N C E  WI L LI A M  S O U N D 
E C O N O MI C  D E V E L O P M E N T  DI S T RI C T 

 
W a n ett a  A y er s 
E x e c uti v e  Dir e ct or 
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J ul y 6, 2 0 1 8 
P a g e 1 
 
             

O ct o b er 2, 2 0 1 4   

 
 

J ul y 6, 2 0 1 8 

VI A E- M AI L 
 
J o h n J e ns e n, C h air 
Al as k a B o ar d of Fis h eri es 
P. O. B o x 1 1 5 8 2 6 
J u n e a u, A K  9 9 8 1 1 
 
R e:  K e n ai Ri v e r S p o rtfis hi n g Ass’ n E m e r g e n c y P etiti o n C o n c e r ni n g P W S H at c h e r y E g g T a k e 

D e ar C h air J e ns e n B o ar d of Fis h eri es M e m b ers: 

T h e P urs e S ei n e V ess el O w n ers Ass o ci ati o n ( “ P S V O A ”) s u b mits t h e f oll o wi n g c o m m e nts i n 
o p p ositi o n t o t h e K e n ai Ri v er S p ortfis hi n g Ass o ci ati o n’s ( K R S A) e m er g e n c y p etiti o n.  P S V O A 
r e pr es e nts p urs e s ei n e v ess el o w n ers t hr o u g h o ut Al as k a a n d t h e N ort h w est, i n cl u di n g s ei n ers w h o 
p arti ci p at e i n t h e Pri n c e Willi a m S o u n d s al m o n s ei n e fis h er y. 

K R S A’s p etiti o n as ks t h e B o ar d of Fis h eri es ( B o ar d) t o as ks t h e B O F t o “ a m e n d a cti o ns t a k e n 
i n P er mit Alt er ati o n R e q u ests m a d e b y t h e P W S R e gi o n al Pl a n ni n g T e a m a n d d e n y t h e i n cr e as e i n t h e 
n u m b er of pi n k s al m o n e g gs t a k e n i n 2 0 1 8 b y 2 0 milli o n. ”   

First, K R S A’s p etiti o n f ails pr o c e d ur all y b e c a us e t h e p etiti o n d o es n ot d es cri b e a n 
“ e m er g e n c y, ” w hi c h is r e q uir e d b ef or e a B o ar d c a n e v e n c o nsi d er a p etiti o n o n a n e m er g e n c y b asis.  
S e e  5 A A C § 9 6. 6 2 5.  As K R S A c orr e ctl y p oi nts o ut i n its p etiti o n, a c c or di n g t o st at e p oli c y, t h e 
B o ar d s h o ul d c o nsi d er e m er g e n c y p etiti o ns o n a li mit e d b asis, a n d s h o ul d li mit t h e us e of t h e B o ar d’s 
e m er g e n c y a ut h orit y t o sit u ati o ns w h er e a n e m er g e n c y tr ul y e xists.  S e e  A S 4 4. 6 2. 2 7 0.  S al m o n 
h at c h eri es, i n cl u di n g pi n k s al m o n h at c h eri es, h a v e o p er at e d i n Al as k a f or m a n y y e ars a n d ar e cl os el y 
r e g ul at e d b y A D F & G.  M or e o v er, t his B o ar d pr e vi o usl y d e ni e d a n e arl y i d e nti c al e m er g e n c y p etiti o n 
fil e d b y K R S A b as e d o n t h e a bs e n c e of a tr u e e m er g e n c y.  I nst e a d, at t h e M ar c h 2 0 1 8 St at e wi d e 
m e eti n g, t h e B o ar d v ot e d i n f a v or of c o n d u cti n g a r e vi e w of h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 
w or k s essi o n i n r es p o ns e t o c o n c er ns r ais e d b y K R S A a n d ot h ers.   P S V O A ur g es t h e B o ar d t o d e n y 
t his c urr e nt p etiti o n f or t h e s a m e r e as o n.  K R S A a n d ot h er li k e- mi n d e d gr o u ps h a v e k n o wi n gl y 
att e m pt e d t o cir c u m v e nt t h e us u al B o ar d pr o c ess t o t h eir a d v a nt a g e b y att e m pti n g t o us e t h e 
e m er g e n c y p etiti o n pr o c e d ur e.  S u c h t a cti cs s h o ul d b e r ej e ct e d b y t h e B o ar d. 

S e c o n d, Al as k a’s h at c h eri es, i n cl u di n g t h e h at c h er y w hi c h is t h e p ur p ort e d s u bj e ct of K R S A’s 
p etiti o n, ar e m a n a g e d t hr o u g h a c oll a b or ati v e a n d p u bli c pr o c ess i n v ol vi n g A D F & G, t h e R e gi o n al 
Pl a n ni n g T e a m, a n d t h e V al d e z Fis h er m e n’s D e v el o p m e nt Ass o ci ati o n.  T his pr o c ess i n v ol v es i n p ut 
fr o m i nt er est e d st a k e h ol d ers.  A n y a cti o n t a k e n b y t h e B o ar d i n r es p o ns e t o K R S A’s p etiti o n will o nl y 
s er v e t o u n d er mi n e t h e c oll a b or ati v e eff orts of t h es e or g a ni z ati o ns a n d t h e i n di vi d u als t h e y r e pr es e nt.  

1 9 0 0 W Ni c k er s o n St., St e. 3 2 0     S e attl e, W A 9 8 1 1 9     T el: ( 2 0 6) 2 8 3- 7 7 3 3     F a x: ( 2 0 6) 2 8 3- 7 7 9 5     w w w. p s v o a. or g     
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T hir d, t h e s ci e n c e u n d erl yi n g t h e t h e or y t h at Al as k a’s s al m o n h at c h eri es ar e s o m e h o w 
r es p o nsi bl e f or t h e r e c e ntl y o bs er v e d d e cli n e i n s o m e s al m o n s p e ci es i n c ert ai n r e gi o ns of Al as k a is 
s p e c ul ati v e, at b est.  I n c o ntr ast, t h e tr e m e n d o us e c o n o mi c b e n efits Al as k a’s s al m o n h at c h eri es 
pr o vi d e c o m m er ci al fis hi n g f a mili es a n d Al as k a’s c o ast al c o m m u niti es ar e w ell- d o c u m e nt e d.   

F or t h e r e as o ns st at e d a b o v e, P S V O A r es p e ctf ull y r e q u ests t h at t h e B o ar d d e n y t his p ositi o n.  
A n y r e vi e w of h at c h er y pr o d u cti o n or h at c h er y pr a cti c es b y t his B o ar d m ust b e h el d d uri n g a r e g ul arl y 
s c h e d ul e d m e eti n g t o f a cilit at e a br o a d a n d t h or o u g h r e vi e w of t h e u n d erl yi n g s ci e ntifi c t h e ori es, a n d 
t o pr o vi d e a n o p p ort u nit y f or all aff e ct e d st a k e h ol d ers t o b e h e ar d o n t his v er y c o ntr o v ersi al s u bj e ct. 

V er y tr ul y y o urs, 
 
/s/ R o b ert K e h o e 

 R o b ert K e h o e, E x e c uti v e Dir e ct or 
 P urs e S ei n e V ess el O w n er’s Ass’ n 
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S u b mitt e d B y
R a n d al J Gr e g g

S u b mitt e d O n
7/ 8/ 2 0 1 8 9: 5 8: 0 0 P M

Affili ati o n
c o m m er ci al fi s h er m a n

P h o n e
9 0 7` 7 2 3` 4 4 3 9

E m ail
f v p atri ot @ g m ail. c o m

A d dr e s s
P O B o x 2 0 3 7 3
J u n e a u , Al a s k a 9 9 8 0 2

H ell o, I a m writi n g i n r e g ar d s t o t h e e m er g e n c y m e eti n g b ei n g c all e d i n A n c h or a g e, J ul y 1 7t h r e g ar di n g V D F A h at c h er y fi s h.  I a m c urr e ntl y
i n t h e mi d dl e of c o m m er ci al fi s hi n g f or S al m o n i n Pri n c e Willi a m S o u n d a n d c a n n ot att e n d t hi s m e eti n g.  T h e A D F & G h a v e st at e d t wi c e,
t h er e i s n o n e e d f or a n e m er g e n c y cl o s ur e of s al m o n i n t hi s r e gi o n.  A m e eti n g i n O ct o b er w h e n all u s er gr o u p s c a n c o n v e n e a n d di s c u s s
t h e i s s u e i s s uffi ci e nt.  T h e s e r e q u e st s ar e di str a cti n g a n d u n n e s s a c ar y d uri n g t h e ti m e i n w hi c h m y f a mil y ( a n d o ur f ell o w fi s h er m e n) tr yi n g
t o m a k e a li vi n g.  

Ki n d R e g ar d s,

R a n d y Gr e g g

F/ V P atri ot
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S u b mitt e d B y
R e g a n m a n n

S u b mitt e d O n
7/ 7/ 2 0 1 8 3: 5 0: 2 4 P M

Affili ati o n
Gill n et

P h o n e
9 0 7- 4 2 4- 5 7 4 0

E m ail
r e g a n m m a n n @ g m ail. c o m

A d dr e s s
1. 5 mil e w hit e s h e d r o a d 
C or d o v a , Al a s k a 9 9 5 7 4

L et it b e k n o w n t h at all of t h e sil v er s t h at ar e h ar v e st e d b y s p ort s fi s h er m e n i n V al d e z ar e all h at c h er y r ai s e d sil v er s.

T h e h at c h eri e s i n pri n c e Willi a m ar e 1 0 0 p er c e nt s elf s u st ai n e d. U nli k e t h e Willi a m J a c k H er n a n d e z s p ort fi s h h at c h er y w hi c h i s s u b si di z e d
b y t h e t a x p a y er s of Al a s k a. T h e h at c h er y s yst e m i n t h e s o u n d pr o vi d e a n e c o n o mi c b e n efit t o h u n dr e d s of f a mili e s. Fr o m fi s h er m e n
pr o c e s s w or k er s a n d m er c h a nt s i n t h e c o a st al c o m m u niti e s t h e y s er v e( C or d o v a W hitti er V al d e z a n d S e w ar d). T h e d e a d l o s s fr o m t h e s e
h at c h eri e s al s o pr o vi d e a n i m p ort a nt f o o d s o ur c e f or s hri m p h ali b ut a n d r o c kfi s h w hi c h b e n efit s m a n y s p ort fi s h er m a n i n t h e s o u n d. If t h er e
w h er e n o h at c h eri e s i n pri n c e Willi a m s o u n d, it w o ul d b e a d e vi st ati n g l o s s t o h u n dr e d s of f a mili e s e c o n o mi c li v eli h o o d s a n d a d e v a st ati n g
l o s s t o m ari n e lif e a s w ell. Pri c e Willi a m s o u n d w o ul d b e st eril e. V oi d of s al m o n s hri m p h ali b ut r o c kfi s h a n d all t h e wil dlif e t h at d e p e n d o n it.
S p ort fi s h er m e n b e n efit m or e t h a n a n y o n e fr o m t h e s e h at c h eri e s. S p ort fi s h er m a n n e e d t o r et hi n k w h at t h e y ar e tr yi n g t o d e str o y b ef or e it
i s t o o l at e f or all of u s.
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S u b mitt e d B y
R ei k er D urt s c hi

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 2: 2 2: 5 1 P M

Affili ati o n
O w n er/ Cr e w m a n of p ur s e s ei n e O p er ati o n

P h o n e
9 0 7- 4 4 1- 0 0 7 7

E m ail
r ei k er d urt s c hi @ g m ail. c o m

A d dr e s s
P. O B o x 1 0 1 2
Gir d w o o d, Al a s k a 9 9 5 8 7

D e ar B o ar d of Fi s h eri e s m e m b er s,

A s a s e c o n d g e n er ati o n c o m m er ci al fi s h er m e n i n t h e st at e of Al a s k a I w o ul d li k e t o v oi c e m y c o n c er n a b o ut t h e p ur p o s e d r e d u cti o n of
r el e a s e d pi n k s al m o n fr y fr o m h at c h eri e s ar o u n d f or t h e Pri n c e Willi a m S o u n d. O ur s al m o n i n d u str y h er e i s o n e of t h e l a st i n t h e w orl d a n d
h a s r e m ai n e d s u st ai n a bl e d u e t o t h e w or k of t h e h at c h eri e s pr o p a g ati n g s al m o n r u n s. T o r e d u c e t o t h e n u m b er of fi s h r el e a s e d b y t h e s e
h at c h eri e s w o ul d b e dir e ctl y r e d u ci n g e c o n o mi c o p p ort u nit y t o m a n y of o ur st at e’ s r e si d e nt s. T h e s a m e e c o n o mi c o p p ort u nit y t h at h a s
s u p p ort e d f a mili e s, p ai d f or c oll e g e e d u c ati o n s, a n d l eft all w h o ar e i n v ol v e d i n t h e i n d u str y wit h a u ni q u e a n d s p e ci al a p pr e ci ati o n f or o ur
st at e. I fir ml y d o n ot b eli e v e t h at t h e r e d u cti o n of r el e a s e d s al m o n fr y i s a s ol uti o n t o a n y pr o bl e m a n d w o ul d i nf a ct d o m or e h ar m t h a n
g o o d.
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S u b mitt e d B y
Ri c h ar d s c or a zz a

S u b mitt e d O n
6/ 2 6/ 2 0 1 8 1: 5 6: 5 9 P M

Affili ati o n

P h o n e
9 0 7- 2 0 2- 2 6 6 2

E m ail
F v g o d s p e e d @ g m ail. c o m

A d dr e s s
2 0 0 w 3 4t h a v e # 9 3 2
A n c h or a g e , Al a s k a 9 9 5 0 3

I a m a 3r d g e n er ati o n Al a s k a n c o m m er ci al fi s h er m a n. M e a n d m y e ntir e f a mil y d e p e n d o n pri n c e Willi a m s o u n d h at c h er y pr o d u cti o n t o b e
a bl e t o st a y i n b u si n e s s a n d s ur vi v e i n Al a s k a. Pl e a s e d e n y t hi s p etiti o n wit h e xtr e m e pr ej u di c e. It i s v er y s eri o u s att a c k o n m y li v eli h o o d
a n d m a n y Al a s k a n s. 
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S u b mitt e d B y
R o b ert & B a m bi H O C H M U T H

S u b mitt e d O n
7/ 8/ 2 0 1 8 7: 2 7: 0 6 P M

Affili ati o n

P h o n e
9 0 7- 8 4 7- 2 3 2 9

E m ail
h u nt er 9 9 6 2 4 @ y a h o o. c o m

A d dr e s s
P O B o x 7 4
L ar s e n B a y, Al a s k a 9 9 6 2 4

I a m R o b ert H o c h m ut h, o w n er of t h e c o m m er ci al F/ V L O NI- K.  M y f a mil y h a s li v e d o n t h e W e st si d e of K o di a k a n d d e p e n d e d
o n K o di a k s al m o n f or s u b si st e n c e a n d i n c o m e f or 7 + g e n er ati o n s.  W e d e p e n d o n t h e h o n e st y a n d cl arit y of t h e p u bli c d u e
pr o c e s s of B o ar d of Fi s h.  W e d o n ot a p pr o v e of i nt er e st gr o u p s u si n g e m er g e n c y p etiti o n s i n t h e mi d dl e of o ur fi s hi n g
s e a s o n t o a v oi d p u bli c pr o c e s s.
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S u b mitt e d B y
R o b ert M or a n

S u b mitt e d O n
6/ 3 0/ 2 0 1 8 5: 3 9: 2 1 P M

Affili ati o n
P W S Drift Gill n et Cr e w m a n

I a m a c o m m er ci al drift gill n et cr e w m a n i n t h e Pri n c e Willi a m S o u n d a n d a p art-ti m e r e si d e nt of C or d o v a. I ur g e y o u t o d e n y t h e
K R S A E m er g e n c y P etiti o n fil e d M a y 1 6t h, 2 0 1 8 a n d e x pl or e t h e i s s u e i n d e pt h at t h e O ct o b er W or k S e s si o n.

H at c h eri e s ar e vit al t o t h e c o nti n u e d pr o s p erit y of Al a s k a n c o m m er ci al fi s h er m e n. H at c h eri e s all o w fi s h er m e n t o c o nti n u e t o m a k e a li vi n g
a n d s u p p ort t h eir f a mili e s i n t h e a b s e n c e of str o n g wil d fi s h r et ur n s. I n f a ct, h at c h er y fi s h h a v e b e e n m y m ai n s o ur c e of i n c o m e o v er t h e
p a st t hr e e s e a s o n s d u e t o w e a k n at ur al r u n s, s u c h a s t h e f ail e d e arl y r u n of t h e C o p p er Ri v er t hi s y e ar. It g o e s e v e n f urt h er t h a n t h at: t h e
m ai n e c o n o mi c dri v er of C or d o v a i s c o m m er ci al fi s hi n g a n d wit h o ut e n h a n c e d fi s h r et ur n s, e v er y s m all b u si n e s s i n t o w n w o ul d b e i n
j e o p ar d y. I a m c ert ai n t h e s a m e a s s ert ati o n c a n b e m a d e f or s m all t o w n s t hr o u g h o ut S o ut h er n Al a s k a.

I ur g e y o u t o e x pl or e t hi s i s s u e i n O ct o b er, w h e n y o u will h a v e a m pl e ti m e a n d r e s o ur c e s t o d o s o, a n d w h e n c o m m er ci al fi s h er m e n will b e
d o n e wit h fi s hi n g f or t h e s u m m er a n d c a n a cti v el y p art ci p at e i n t h e pr o c e s s. K R S A i s, i n m y o pi ni o n, a b u si n g E m er g e n c y P etiti o n s t o f or c e
t h e i s s u e at a ti m e w h e n t h e m o st aff e ct e d st a k e h ol d er s-- c o m m er ci al fi s h er m e n-- ar e w or ki n g 2 4/ 7 t o k e e p o ur b u si n e s s e s afl o at. T h a n k
y o u f or y o ur ti m e a n d c o n si d er ati o n.
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S u b mitt e d B y
R o n T h o m s o n

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 9: 5 9: 5 0 A M

Affili ati o n
P W S drift dill n et

P h o n e
9 0 7- 3 5 4- 5 5 8 9

E m ail
r dt h o m s o n 9 0 7 @ g m ail. c o m

A d dr e s s
2 6 7 3 5 P ar a di s L a n e 
C h u gi a k , Al a s k a 9 9 5 6 7

A s a l o n g-ti m e c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d I w o ul d a s k t h e b o ar d t o c o n si d er t h e l o n g hi st or y of s u c c e s sf ul h at c h er y
pr o d u cti o n i n P W S a n d t h e f a ct t h at t h e wil d st o c k s i n g e n er al h a v e f air e d w ell.  W hil e Ki n g s al m o n st o c k s h a v e b e e n s h o wi n g d e cr e a s e d
r et ur n s f or a f e w y e ar s t o m y k n o wl e d g e t h er e h a v e b e e n n o st u di e s t o li n k t h e s e d e cli n e s t o c o m p etiti o n wit h h at c h er y pr o d u c e d fi s h.  I
w o ul d a s k t h e b o ar d t o l o o k t o s ci e n c e t o r e s ol v e t hi s i s s u e a n d n ot b e s w a y e d b y e m oti o n or p oliti c s.
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S u b mitt e d B y
R y a n C arr oll

S u b mitt e d O n
7/ 7/ 2 0 1 8 2: 3 8: 1 3 P M

Affili ati o n
P W S c o m m er ci al fi s h er m e n

P h o n e
9 0 7 4 0 6 0 7 5 2

E m ail
r y a n c arr oll 5 1 4 @ g m ail. c o m

A d dr e s s
P O B o x 3 0 1 3
2 0 4 3 J a k e s Littl e Fir e w e e d L n
H o m er, Al a s k a 9 9 6 0 3

I a m p art of a c o m m er ci al fi s hi n g f a mil y i n Pri n c e Willi a m S o u n d. I h a v e gr o w n u p fi s hi n g wit h m y d a d a n d s al m o n pr o vi d e s t h e i n c o m e f or
o ur f a mil y a n d m y f ut ur e. I w a s di s a p p oi nt e d t o h e ar t h at a h e ari n g o n t hi s p etiti o n w o ul d b e h el d i n J ul y ri g ht d uri n g t h e mi d dl e of o ur
s e a s o n. It s e e m s t h at w e ar e b ei n g a m b u s h e d b y a s p e ci al i nt er e st gr o u p at a ti m e w h e n w e s h o ul d b e f o c u s e d o n m a ki n g a li vi n g. T h e
pr u d e nt t hi n g w o ul d b e t o w ait u ntil t h e s c h e d ul e d m e eti n g i n O ct o b er w h e n t h e f a ct s c a n b e pr e s e nt e d a n d di s c u s s e d i n a m or e pr o d u cti v e
a n d m e a ni n gf ul w a y. P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.
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F r o m: R y a n R o g er s

T o: D F G, B O F C o m m e nt s ( D F G s p o n s or e d)

S u bj e c t: P W S fi s h er m a n

D a t e: S at ur d a y, J u n e 3 0, 2 0 1 8 9: 1 2: 5 7 A M

 

I, R y a n  R o g ers,  a m  i n m y  3 6  s e as o n  s ei ni n g  i n P W S.   I h a v e  str u g gl e d  t hr o u g h tr e m e n d o us a d v ersit y

i n m y  fis hi n g c ar e er,  a n d  a m  n o w  e nj o yi n g  t h e r e w ar ds wit h  a  str o n g  m ar k et,  a n d  r e as o n a bl e st a bl e

r et ur ns, t h a n ks m ostl y  t o o ur  h at c h er y  pr o gr a ms,

 

Aft er  li vi n g i n H o m er  f or m a n y  y e ars,  I c h os e  t o r ais e m y  ki ds  b a c k  i n m y  h o m e  t o w n i n Or e g o n.

   H o w e v er, m y  h o m e  p ort  is V al d e z.   I d o n’t  s hi p pr o visi o ns  n ort h,  b ut  a m  pr o u d  t o s p e n d  a  l ot of

m o n e y  i n V al d e z  t o s u p p ort  t h e s er vi c es  t h at ar e  n e c ess ar y  f or o ur  fl e et.  T h er e  ar e  m a n y  b usi n ess es

i n V al d e z  t h at r el y h e a vil y  o n  t h e c o m m er ci al  fl e et.  A n d  t h e c o m m u nit y  is v er y  w el c o mi n g  t o m e  a n d

all  t h os e w h o  d o  n ot  c all  V al d e z  h o m e.   V F D A  h as  a  h u g e  i m p a ct o n  t h e V al d e z  c o m m u nit y,  a n d  I

c a n n ot  i m a g e a n y  of  it is n e g ati v e.

 

F urt h er m or e,

I a m  writi n g  as  a  b o ar d  m e m b er  of  t h e Pri n c e  Willi a m  S o u n d  A q u a c ult ur e  ( P W S A C) b o ar d  m e m b er

r e g ar di n g t h e m ost  r e c e nt e m er g e n c y  p etiti o n  t h at w as  fil e d. I a m  o n e  of  4 5  b o ar d  m e m b ers  t h at

r e pr es e nts a  l ar g e s e cti o n  of  t h e r e gi o n wit h  di v ers e  i nt er ests. As  a  b o ar d  m e m b er  a n d  r esi d e nt of

t h e St at e  of  Al as k a  I a m  d e e pl y  c o n c er n e d  wit h  t h e c urr e nt  eff ort  t o r e v ers e a  d e cisi o n  t h at w as

y e ars  i n t h e m a ki n g  t hr o u g h a  c oll a b or ati v e  eff ort  b et w e e n  t h e Al as k a  D e p art m e nt  of  Fis h  a n d

G a m e,  R e gi o n al  Pl a n ni n g  T e a m  a n d  V al d e z  Fis h eri es  D e v el o p m e nt  Ass o ci ati o n.  T h e  Al as k a  h at c h er y

pr o gr a m  is i m p ort a nt t o st at e,  r e gi o n al a n d  l o c al e c o n o mi es,  t h e y h el p  pr o vi d e  f or a  st a bl e

c o m m u nit y  b y  s u p p orti n g  s p ort  fis hi n g, t o uris m, p ers o n al  us e  fis hi n g, c o m m er ci al  fis hi n g, s e af o o d

pr o c essi n g,  al o n g  wit h  ot h er  e c o n o mi c  b e n efits  t h at s pr e a d  t hr o u g h o ut t h e st at e.

It is i m p ort a nt t o r e m e m b er t h at o ur  b o ar d  dis c uss es  pr o d u cti o n  c h a n g es  wit h  gr e at  d et ail.  T h es e

dis c ussi o ns  ar e  first v ett e d  b y  o ur  Pr o d u cti o n  Pl a n ni n g  C o m mitt e e,  t h e n p ast  t o t h e f ull b o ar d  f or a

v ot e  e v e n  b ef or e  b ei n g  s u b mitt e d  t o t h e Al as k a  D e p art m e nt  of  Fis h  a n d  G a m e.  T hr o u g h  t h e y e ars

P W S A C  h as  s u b mitt e d  P er mit  Alt er ati o n  R e q u ests  t h at h a v e  b e e n  d e ni e d  f or v ari o us  r e as o n, w hi c h  is

pr o of  t h e pr o c ess  i n pl a c e  w or ks.

I as k  t h at t h e b o ar d  f ull y c o nsi d er  t h e w h ol e  pr o c ess  r e g ar di n g t h e P er mit  Alt er ati o n  R e q u est,  as  I

att est  t h at t h e eff ort  p ut  i nt o t h es e is si g nifi c a nt.  W e  ar e  i n t h e mi d dl e  of  t h e s al m o n  s e as o n  a n d

s h o ul d  b e  f o c usi n g o ur  ti m e o n  t h e fis hi n g s e as o n  b ef or e  us.

H ol di n g  a  m e eti n g  d uri n g  t h e s al m o n  fis hi n g s e as o n  is p o or  p u bli c  pr o c ess  w h e n  t h e t o pi c h as  b e e n

a d dr ess e d  s e v er al  ti m es t his wi nt er  a n d  s pri n g.  At  t his p oi nt  y o u  ar e  n o w  li miti n g t h e o p p ort u nit y  f or

i m p a ct e d us ers  t o s u p p ort  t h e h at c h er y  pr o gr a m.  T h e  b o ar d  of  fis h est a blis h e d  a  c o m mitt e e  t o

a d dr ess  t h es e c o n c er ns  i n O ct o b er,  a n d  s h o ul d  sti c k t o t h at pl a n.  T his  will  b e  a n  o p p ort u nit y  f or

fis h er m e n, pr o c ess ors,  p u bli c,  a n d  h at c h er y  o p er at ors  t o d e v ot e  t h e att e nti o n  t o t h e t o pi c a n d  h el p

e x pl ai n  t h e pr o gr a m  a n d  w h at  it m e a ns  t o t h e m.

O ur  H at c h eri es  ar e  b a c k e d  b y  y e ars  of  e x p eri e n c e,  s ci e n c e,  a n d  b y  p e o pl e  w h o  h a v e  a  tr u e i nt er est

i n b ett eri n g  t h e c o m m u niti es.

Pl e as e  d e n y  t his e m er g e n c y  p etiti o n  r e q u est

 

T h a n k  y o u,
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R y a n   R o g ers

F/ V  C at- Bil- L u
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S u b mitt e d B y
s a m m o s s

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1: 2 5: 3 9 P M

Affili ati o n
wif e of c o m m er ci al fi s h er m a n

 

 

T o: Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

 

Si g n e d,

 

 
S a m a nt h a M o s s
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S u b mitt e d B y
S a m s o n R e ut o v

S u b mitt e d O n
6/ 3 0/ 2 0 1 8 2: 2 6: 3 1 P M

Affili ati o n

I a m writi n g a s a fi s h er m a n i n r e s p o n s e t o t h e Al a s k a B o ar d of Fi s h eri e s d e ci si o n t o h ol d a h e ari n g o n t h e E m er g e n c y P etiti o n fil e d M a y
1 6, 2 0 1 8. Al a s k a h a s a n a d mir a bl y o p e n p u bli c pr o c e s s f or a m e n di n g fi s h eri e s r e g ul ati o n s, b ut t h at pr o c e s s i s b ei n g a b u s e d b y a s p e ci al
i nt er e st gr o u p. T hi s will b e t h e f o urt h ti m e t hi s t o pi c h a s b e e n a d dr e s s e d b y t h e B o ar d of Fi s h eri e s or t h e Al a s k a D e p art m e nt of Fi s h a n d
G a m e i n l e s s t h a n 6 m o nt h s. T h er e i s n o n e w i nf or m ati o n t o w arr a nt h ol di n g a s p e ci al m e eti n g t o di s c u s s a p etiti o n t h at h a s b e e n alr e a d y
b e e n d et er mi n e d, b y b ot h t h e b o ar d a n d t h e C o m mi s si o n er of Fi s h a n d G a m e, n ot t o m e et t h e e m er g e n c y p etiti o n crit eri a. I a m v er y
di s a p p oi nt e d t h at t h e b o ar d h a s el e ct e d t o h ol d a m e eti n g i n t h e mi d dl e of t h e s u m m er fi s hi n g s e a s o n w h e n t h e p arti ci p a nt s m o st aff e ct e d
d o n ot h a v e t h e o p p ort u nit y t o p arti ci p at e. Al a s k a’ s h at c h eri e s ar e vit al t o m y b u si n e s s, a n d w e ar e a mi d a b u s y fi s hi n g s e a s o n w hi c h i s
o ur o nl y o p p ort u nit y t o m a k e a n i n c o m e a n d s u p p ort o ur f a mili e s. T h e b o ar d h a s alr e a d y e st a bli s h e d a c o m mitt e e, s c h e d ul e d t o m e et i n
O ct o b er, t o a d dr e s s h at c h eri e s. T hi s i s t h e a p pr o pri at e ti m e t o a d dr e s s t h e t o pi c, all o wi n g t h e d e p art m e nt, h at c h eri e s, a n d s al m o n u s er s
t o pr e s e nt i nf or m ati o n t h at will h el p t h e b o ar d m a k e i nf or m e d d e ci si o n s. I str o n gl y e n c o ur a g e t h e b o ar d t o o n c e a g ai n fi n d t h at t hi s
e m er g e n c y p etiti o n d o e s n ot m e et t h e crit eri a a n d v ot e it d o w n. I f urt h er e n c o ur a g e y o u t o t a k e n o a cti o n at t hi s m e eti n g a n d f oll o w t h e
pl a n s y o u’ v e alr e a d y s et f ort h t o c o n v e n e a h at c h er y c o m mitt e e at t h e O ct o b er W or k S e s si o n. T h a n k y o u, S a m s o n R e ut o v
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S u b mitt e d B y
S hirl e y A M o nr o e

S u b mitt e d O n
7/ 9/ 2 0 1 8 1 2: 5 6: 4 4 P M

Affili ati o n
1 9 3 6

P h o n e
9 0 7 4 8 6 3 6 5 6

E m ail
w hit n e ycr e e k @ g ci. n et

A d dr e s s
7 2 0 T h or s h ei m Str e et
P. O. B o x 1 2 0 2
K o di a k, Al a s k a 9 9 6 1 5

M y f a mil y a n d I h a v e b e e n fi s hi n g i n t h e K o di a k Ar e a s e n c e S u m m er of 1 9 6 1, b ot h s ei n e b o at a n d s et n et sit e s i n L ar s e n B a y a n d ar o u n d
t h e Isl a n d.  T h e s e a d diti o n al e m er g e n c y p etiti o n s s h o ul d n ot b e a c c e pt e d or v ot e d o n wit h o ut p u bli c c o m m e nt.  W h e n t hi s t y p e of a cti o n i s
t a k e n, d uri n g a s e a s o n a n d b u s y ti m e of t h e y e ar, it m a k e s o n e f e el t h at o ur B o ar d of  Fi s h eri e s i s n ot o p e n a n d tr a n s p ar e nt t o e v er y o n e
j u st a f e w. 

I di s a p pr o v e of l etti n g a n y gr o u p u s e t h e e m er g e n c y p etiti o n t o a d v oi d p u bli c pr o c e s s.                                                                                         
                                                                                           S hirl e y A M o nr o e
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S u b mitt e d B y
Si o p e Ni u si ni

S u b mitt e d O n
7/ 9/ 2 0 1 8 3: 3 4: 4 5 P M

Affili ati o n
C o m m er ci al Fi s h er m a n

M y n a m e i s Si o p e Ni u si ni, I h a v e b e e n c o m m er ci al fi s hi n g i n K o di a k f or t h e p a st s er v er al y e ar s i n U y a k b a y. I d e p e n d o n b ei n g a bl e t o fi s h
i n t h e s u m m er s i n or d er t o p ut m ys elf t hr o u g h c oll e g e a n d t h e wi nt er. It i s hi g hl y i m p ort a nt t h at t h e b o ar d of fi s h eri e s c o n si d er a n d li st e n t o
t h e p e o pl e w h o a ct u all y li v e a n d d e p e n d u p o n t h e K o di a k fi s h er y. It i s al s o hi g hl y di sr u pti v e t o att e m pt s o m et hi n g of t hi s n at ur e i n t h e
mi d dl e of t h e s e a s o n w h e n m a n y fi s h er m a n a n d p e o pl e i n t h e c o m m u nit y ar e b u s y FI S HI N G!
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S u b mitt e d B y
s k yl er s mit h

S u b mitt e d O n
7/ 1/ 2 0 1 8 1: 5 8: 4 6 P M

Affili ati o n

T o: Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c o m m er ci al
s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.
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P C 1 5 2
1 of 1



S u b mitt e d B y
S o nj a C or a zz a

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 4: 5 5: 5 1 P M

Affili ati o n
P W S S ei n e P er mit H ol d er

P h o n e
9 0 7- 2 0 2- 1 1 0 4

E m ail
s o nj a 9 0 7 @ g m ail. c o m

A d dr e s s
P. O. B o x 1 3 2 0 
6 2 1 2 4 S k yli n e Dri v e
H o m er, Al a s k a 9 9 6 0 3

 T o t h e B o ar d of Fi s h eri e s,

     I a m a s ei n e p er mit h ol d er i n Pri n c e Willi a m S o u n d a n d h a v e fi s h e d t h er e si n c e 1 9 8 5, b ef or e t h at drifti n g i n C o o k I nl et a n d h ali b ut
fi s hi n g. M y f a mil y h a s b e e n fi s hi n g o ut of H o m er si n c e 1 9 3 8 s o w e h a v e l o n g e x p eri e n c e wit h b ot h t h e fi s h eri e s a n d t h e B o ar d pr o c e s s.

     Fir st, I q u e sti o n t h e v ali dit y a n d n e e d of t hi s m e eti n g b ei n g h el d i n t h e s u m m er w h e n all t h e fi s h er m e n w h o ar e m o st aff e ct e d b y t hi s
p etiti o n ar e o n t h e fi s hi n g gr o u n d s a n d m o st ar e fi n di n g it v er y diffi c ult t o c o m m e nt m u c h l e s s t o att e n d t h e m e eti n g. I n t h e vi e w of b ei n g f air
t o l o c al Al a s k a n c o m m u niti e s a n d fi s h er m e n I t hi n k t hi s m e eti n g s h o ul d n e v er h a v e t a k e n pl a c e or if it di d t h at it s h o ul d  b e h el d i n V al d e z
w h er e w e w o ul d h a v e at l e a st h a d a n o p p ort u nit y t o att e n d. I h a v e al w a ys s u p p ort e d t h e B o ar d pr o c e s s a s I k n o w it i s a l ot of w or k b ut I
h a v e al s o al w a ys b eli e v e d t h at it w a s s u p p o s e d t o b e s et u p t o b e f air a n d l e giti m at e f or all p arti e s a n d I d o n ot c o n si d er t h e ti mi n g of t hi s
m e eti n g eit h er o n e.

     T h e h at c h er y pr o gr a m i n P W S w a s cr e at e d fir st t o h el p s a v e t h e s al m o n r u n s aft er t h e e art h q u a k e a n d t h e s u b s e q u e nt u plift of t h e ar e a
t h at d e str o y e d m a n y s al m o n str e a m s al o n g wit h t h e l o c al e c o n o mi e s of t h e c o m m u niti e s w h o p arti ci p at e d i n t h at fi s h er y. It w a s st art e d b y
fi s h er m e n b ut ulti m at el y b e n efit e d e v er y o n e i n t h e St at e i n o n e w a y or a n ot h er, fr o m l o c al b u si n e s s e s t o t e n d er s, pr o c e s s or s, cr e w
m e m b er s a n d e v e n s p ort s fi s h er m e n w h o t h e m s el v e s c at c h pi n k s al m o n i n t h e S o u n d. 

     J u st t o gi v e y o u a n i d e a of h o w i m p ort a nt t h e P W S h at c h er y s yst e m i s t o o ur c o m m u niti e s i n Al a s k a, m y f a mil y h a s t hr e e s ei n er s a n d
w e e m pl o y t e n y o u n g d e c k h a n d s b et w e e n u s. O ur d e c k h a n d s ar e all y o u n g Al a s k a n s, gr a d u at e d fr o m l o c al hi g h s c h o ol s a n d ar e p a yi n g
t h eir w a y t hr o u g h c oll e g e b y w or ki n g f or u s b y e ar ni n g a p er c e nt a g e of o ur c at c h. N o ot h er b u si n e s s e s i n Al a s k a off er t h e m t h at ki n d of
o p p ort u nit y a s p art n er s i n t h e fi s h eri e s. W e h a v e a l o n g li st of y o u n g p e o pl e w h o fi s h e d wit h u s a n d u s e d t h at e x p eri e n c e t o g o o n a n d
b e c o m e pr of e s si o n al s i n m a n y ar e a s of lif e h er e i n Al a s k a. It i s q uit e a n i m pr e s si v e li st w hi c h I c a n s u p pl y y o u wit h s h o ul d y o u wi s h m e t o
v erif y t h at i nf or m ati o n. W E ar e t h e f a c e s of o ur Al a s k a n c o m m u niti e s a n d w e n e e d a w ell r u n a n d str o n g h at c h er y pr o gr a m al o n g wit h
h e alt h y n at ur al r u n s. T h e y s u p pl e m e nt e a c h ot h er i n a v er y p o siti v e w a y.

     At pr e s e nt m u c h r e s e ar c h i s b ei n g d o n e i n Al a s k a c o n c er ni n g t h e s ci e n c e of h at c h er y fi s h a n d t h o s e ar e o n g oi n g st u di e s w hi c h ar e n ot
c o m pl et e at t hi s ti m e a n d t h er ef or e t hi s m e eti n g i s j u m pi n g t h e g u n tr yi n g t o c o m e t o c o n cl u si o n s t h at c a n n ot y et b e m a d e a n d m a y n e v er
b e m a d e. Si n c e l a st s u m m er i n P W S w a s a f a b ul o u sl y str o n g wil d r u n of all s p e ci e s I b eli e v e t h at r e pr e s e nt s t h e b e st m arri a g e of b ot h wil d
a n d h at c h er y fi s h a n d s h o w s t h e s u c c e s s of t h e pr o gr a m. 

     C o n si d eri n g t h e f a ct t h at a n ill e g al C hi n e s e fi s hi n g v e s s el w a s j u st c a u g ht wit h 8 0 t o n s of c h u m s al m o n I b eli e v e t h at t h e h at c h er y
pr o gr a m s h o ul d b e n ot m a d e t h e s c a p e g o at f or m a n y i s s u e s t h at ar e at pl a y i n t h e fi s h eri e s. I li v e d t hr o u g h t h e y e ar s b ef or e t h e M a g n u s o n
A ct w a s i m pl e m e nt e d a n d t h e R u s si a n s w er e fi s hi n g t h o s e si x mil e l o n g n et s a n d t a ki n g t h e m aj orit y of o ur s al m o n a n d I k n o w t h e
diff er e n c e of t h e fi s h r u n s o n c e t h at w a s st o p p e d. W e m a y h a v e t h e s a m e t hi n g s at pl a y h er e, n ot t o m e nti o n b yc at c h b y o ur o w n f a ct or y
tr a wl er s. S o I w o ul d s u g g e st t h at w e c o n si d er f o c u si n g o n a f e w l ar g er pi ct ur e s a n d s e e if i n f a ct t h e h at c h eri e s ar e a h el p t o u s all a n d n ot
a hi n dr a n c e. W h y d e str o y t h e h at c h eri e s t h at h el p all Al a s k a n s w h e n w e h a v e k n o w n d e str u cti o n g oi n g o n i n ot h er w a ys ? 

     I n c o n cl u si o n, I a s k t h at t hi s m e eti n g b e p o st p o n e d a n d t h at t h e p etiti o n b e d e ni e d. T h e O ct o b er m e eti n g f or P W S h a s alr e a d y b e e n
s c h e d ul e d f or o ur ar e a a n d s h o ul d t a k e pl a c e at t h at ti m e w h e n all c o n c er n e d c a n p arti ci p at e i n a v ali d w a y at t h e m e eti n g s. 

    T h a n k y o u f or t a ki n g ti m e t o c o n si d er m y c o m m e nt s. 

     S o nj a C or a zz a
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Al a s k a D e pt of Fi s h a n d G a m e  

B o ar d of Fi s h  

J o h n J e n s e n, C h air m a n  

P O B o x 1 1 5 5 2 6  

J u n e a u, A K  9 9 8 1 1  

 

R E:  K R S A E m er g e n c y H at c h er y P etiti o n  

 

D e ar C h air m a n J o h n J e n s e n,  a n d B o ar d of Fi s h m e m b er s,  

 

     S o ut h e a st Al a s k a Fi s h er m e n ’s Alli a n c e ( S E A F A) a gr e e s wit h A D F & G t h at t h e 

e m er g e n c y h at c h er y p etiti o n s u b mitt e d b y  K e n ai Ri v er S p ortfi s hi n g A s s o ci ati o n  (K R S A ) 

d o e s n ot m e et t h e crit eri a of a n e m er g e n c y  a s b ei n g a n u nf or e s e e n e v e nt  or a n e v e nt t h at 

t hr e at en s a fi s h er y r e s o ur c e . T hi s s u bj e ct of h at c h eri e s h a s b e e n r e vi e w e d s e v er al ti m e s 

alr e a d y t hi s y e ar i n cl u di n g at t h e S E m e eti n g i n J a n u ar y, St at e wi d e m e eti n g i n M ar c h a n d at t h e 

M a y 1 4 t h m e eti n g o n e m er g e n c y p etiti o n s.  H ol di n g a m e eti n g i n t h e mi d dl e of t h e fi s hi n g s e a s o n 

all o w s f or li mit e d p arti ci p ati o n.  

     T h e  R egi o n al Pl a n ni n g T e a m  (R P T ) i s a v er y p u bli c pr o c e s s, v er y d eli b er ati v e a n d 

st r o n gl y i nfl u e n c e d b y A D F & G.   T h e i n cr e a s e of pi n k s al m o n w a s a ct u all y a p pr o v e d i n 2 0 1 4 

b ut wit h t h e c o n diti o n t h at it b e d o n e i n t w o i n cr e m e nt s of 2 0 milli o n e g g s at a ti m e.  A D F & G 

r e q u e st e d t h at V F D A p o st p o n e t h e fir st i n cr e a s e t o 2 0 1 6 b e c a u s e of t h e s al m o n h at c h er y st u d y 

b ei n g c o n d u ct e d s o it di d n ’t i nfl u e n c e t h e r e s ult s.  T h e 2 0 1 8 i n cr e a s e w a s c o n diti o n all y 

a p pr o v e d i n 2 0 1 4 p e n di n g c o m pl eti o n of t h e h at c h er y i nfr a str u ct ur e n e c e s s ar y t o h a n dl e t h e 

i n cr e a s e d c a p a cit y.  T h e R P T r e c ei v e d a n u p d at e at t h e S pri n g 2 0 1 7 o n t h e pr o gr e s s of 

i nfr a str u ct ur e f or t h e c o n diti o n al 2 0 milli o n i n cr e a s e f or 2 0 1 8 a n d t h at a P A R w o ul d b e s u b mitt e d 

i n t h e s pri n g of 2 0 1 8.  If t h er e w a s t hi s m u c h c o n c er n o n b e h alf of t h e K R S A , w h y di d n’t 

t h e y p arti ci p at e at t h e R P T m e eti n g s r at h er t h a n g oi n g o ut si d e of t h e t r a diti o n al h at c h er y 

p er mit  p u bli c pr o c e s s ?  

     T h e p etiti o n er s pr o vi d e d s o m e h at c h er y st u di e s tr yi n g t o j u stif y t h eir r e q u e st f or a n 

e m er g e n c y a cti o n.  S o m e of t h e s e st u di e s i m pl y t h at it ’s p o s si bl e t h e o c e a n h a s r e a c h e d it ’ s 

           S o u t h e a s t  Al a s k a  Fi s h e r m e n ‛s  Alli a n c e   
            9 3 6 9 N o r t h D o u gl a s Hi g h w a y  

           J u n e a u, A K  9 9 8 0 1  

                 P h o n e: 9 0 7 - 5 8 6 - 6 6 5 2          E m ail:  s e a f a @ g ci. n e t  

                  F a x: 9 0 7 - 5 2 3 - 1 1 6 8             W e b si t e: h t t p: / / w w w. s e a f a. o r g  
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c arr yi n g c a p a cit y.  I att e n d e d a N ort h P a cifi c A n a dr o m o u s  Fi s h C o m mi s si o n ( N P A F C) T hir d 

I nt er n ati o n al W or k s h o p: Mi gr ati o n a n d S ur vi v al M e c h a ni s m s of J u v e nil e S al m o n a n d St e el h e a d 

i n O c e a n E c o s y st e m s. D uri n g t h e  m e eti n g s u m m ar y f or t hi s w or k s h o p gi v e n b y Willi a m ( Bill) 

H e ar d  st at e d,  “I h a v e t hi s s e n s e o ur R u s si a n c oll e a g u e s, b a s e d o n t h eir r e s e ar c h i n t h e w e st er n 

P a cifi c i n v ol vi n g e xt e n si v e y e ar r o u n d o c e a n s ur v e y s i n d o c u m e nti n g hi g h st a n di n g cr o p s of 

m a cr o -z o o pl a n kt o n a n d ot h er mi cr o n e kt o n f o o d s of s al m o n, pr ett y m u c h h ol d i n a b e y a n c e a n y 

c urr e nt c o n c er n s a b o ut c arr yi n g c a p a cit y of s al m o n i n t h e s e w at er s .”1  T h er e ar e pl e nt y of ot h er 

i nf or m ati o n t h at pr e s e nt diff er e nt i nf or m ati o n b ut i s n ot p o s si bl e i n t h e mi d dl e of t h e fi s hi n g 

s e a s o n t o r e s e ar c h a n d pr o vi d e t h e i nf or m ati o n.  

     T h e B o ar d of Fi s h  d e v el o p e d a pl a n t hi s  p a st  wi nt er/ s pri n g t o h ol d h at c h er y 

c o m mitt e e m e eti n g s  wit h t h e p u bli c e v er y y e a r at t h e w or k s e s si o n a n d fi n al st at e wi d e 

m e eti n g aft er t h e a n n u al e n h a n c e m e nt r e p ort i s pr o d u c e d.   T h e u p c o mi n g w or k s e s si o n 

( O ct 2 0 1 8) will c o v er all h at c h er y i s s u e s st at e wi d e wit h s u b s e q u e nt y e ar s f o c u s e d o n h at c h er y 

pr o d u cti o n wit hi n t h at y e ar ’s m e eti n g c y cl e 2 .  It i s i m p ort a nt t h at t h e B o ar d of Fi s h m e m b er s g et 

a c o m pl et e bri efi n g o n t h e h at c h er y pr o c e s s f or p er mitti n g, a ut h oriti e s of t h e v ari o u s a g e n ci e s  

a s w a s pl a n n e d f or t h e  O ct o b er w or k s e s si o n b ef or e t a ki n g a n y a cti o n. T a ki n g a cti o n o n t hi s 

e m er g e n c y p etiti o n will b e pr e c e d e nt s etti n g a n d i s q u e sti o n a bl e o n w h et h er t h e B o ar d of 

Fi s h a ct u all y h a s t h e a ut h orit y3  t o o v er ri d e t h e d e ci si o n t o gr a nt a P A R f or t h e 2 0 milli o n 

e g g  i n cr ea s e.   

     Pl e a s e d o n ot t a k e u p t hi s e m er g e n c y p etiti o n s u b mitt e d o ut si d e a n y of t h e n or m al 

p u bli c pr o c e s s e s , t h at A D F & G h a s n otifi e d y o u t h at it d o e s n’t m e et t h e crit eri a f or a n 

e m er g e n c y .  Foll o w t h e pl a n y o u d e v el o p e d t hi s s pri n g b y h ol di n g a m e eti n g at t h e O ct o b er 

w or k s e s si o n t h at e d u c at e s t h e B o ar d m e m b er s a b o ut  h at c h eri e s.  Al a s k a n s d e p e n d u p o n o p e n 

a n d tr a n s p ar e nt p u bli c pr o c e s s e s, f or h at c h er y o p er ati o n s a n d p er mitti n g t hi s i s t h e R P T  a s w ell 

a s a n o p e n a n d tr a n s p ar e nt p u bli c pr o c e s s f or t h e B o ar d of Fi s h.  W e e n c o ur a g e y o u t o t a k e n o 

a cti o n or c a n c el t h e B o ar d of Fi s h m e eti n g a s fi s h er m e n ar e b u s y wit h t h e s u m m er s al m o n 

s e a s o n .  T a ki n g u p t hi s p etiti o n aft er alr e a d y a cti n g o n it i s p o or pr o c e s s a n d a b a d pr e c e d e n t. 

Si n c er el y,  

 

K at h y H a n s e n  

E x e c uti v e Dir e ct or  

                                                                 
1  N P A F C w or k s h o p o n j u v e nil e s al m o n Willi a m H e ar d wr a p u p m e e ti n g c o m m e nt s ; 
h tt p s:// n p af c. or g/ pr es e nt a ti o n s -w or k s h o p -2 0 1 3/  ;  h tt p s:/ / n p af c. or g/ pr e s e nt a ti o n s /   
2  B o ar d of Fi s h M ar c h 2 0 1 8 m e e ti n g s u m m ar y  p a g e 5  
3  A D F & G M e m o t o B o ar d of Fi s h fr o m S a m C o tt o n R E: E m er g e n c y P e ti ti o n J u n e 1 4, 2 0 1 8  
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c arr oll s.fi s h @ g m ail. c o m

A d dr e s s
P O B o x 3 0 1 3
2 0 4 3 J a k e s Littl e Fir e w e e d L n 
H o m er, Al a s k a 9 9 6 0 3

I a m p art of a c o m m er ci al fi s hi n g f a mil y i n Pri n c e Willi a m S o u n d. M y h u s b a n d a n d c hil dr e n a n d I m a k e u p o ur cr e w a n d w e d e p e n d o n t hi s
s u m m er fi s h er y f or o ur li vli h o o d. T hi s fi s h er y n ot o nl y s u p p ort s o ur f a mil y b ut all o w s u s t o li v e i n H o m er w h er e w e ar e a cti v e v ol u nt e er s i n
o ur c o m m u nit y, c h ur c h a n d s c h o ol s a s w ell a s c o a c hi n g y o ut h at hl eti c s. I w a s di s a p p oi nt e d t o h e ar t h at a h e ari n g o n t hi s p etiti o n w o ul d b e
h el d i n J ul y ri g ht d uri n g t h e mi d dl e of o ur s e a s o n. It s e e m s t h at w e ar e b ei n g a m b u s h e d b y a s p e ci al i nt er e st gr o u p at a ti m e w h e n w e
s h o ul d b e f o c u s e d o n m a ki n g a li vi n g. I s u p p ort r e s p o n si bl e m a n a g e m e nt w h e n t h e s ci e n c e i s t h er e t o j u stif y it b ut a m s c e pti c al t h at P W S
h at c h eri e s ar e t h e r e a s o n f or t h e d e cli n e i n K e n ai ri v er Ki n g S al m o n. T h e pr u d e nt t hi n g w o ul d b e t o w ait u ntil t h e s c h e d ul e d m e eti n g i n
O ct o b er w h e n t h e f a ct s c a n b e pr e s e nt e d a n d di s c u s s e d i n a m or e pr o d u cti v e a n d m e a ni n gf ul w a y. P L E A S E D E N Y T HI S E M E R G E N C Y
P E TI TI O N R E Q U E S T.
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S u b mitt e d B y
St e p h e n D a y

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 2: 1 5: 4 6 P M

Affili ati o n
1 9 8 8

P h o n e
9 0 7 2 4 2 5 5 8 6

E m ail
h oi st e d s ail s @ g m ail. c o m

A d dr e s s
8 8 3 0 gl or al e e st
A n c h or a g e, Al a s k a 9 9 5 0 2

T hi s i s i n r e g ar d s t o t h e m e a s ur e t o r e d u c e h at c h er y pr o d u cti o n i n Pri n c e Willi a m S o u n d. A s a fir st y e ar p er mit h ol d er a l ar g e p art of m y
d e ci si o n t o b u y i nt o t h e P W S fi s h er y w a s t h e s u c c e s s of it' s h at c h eri e s. W h e n wil d r u n s ar e u n pr o d u cti v e (t hi s y e ar i s a gr e at e x a m pl e) w e
ar e a bl e t o still r e c o u p o ur c o st s fr o m t h e m or e r eli a bl e r et ur n s of h at c h er y fi s h. Pl e a s e c o n si d er t h o s e of u s t h at m a k e o ur li vi n g o ut h er e i n
y o ur d e ci si o n. Al s o pl e a s e pl a n t h e s e m e eti n g s at a ti m e t h at i s a c c e s si bl e f or e v er y u s er gr o u p. J ul y 7 i s mi d r u n f or s e v er al c o m m er ci al
fi s h eri e s a cr o s s t h e st at e. O n a si d e n ot e, f or all m a n a g e m e nt of t h e h u g e r e s o ur c e o ur st at e e nj o ys i n o c e a n fi s h I s u p p ort a s ci e ntifi c
m a n a g e m e nt pl a n. If pr o p erl y d el e g at e d t h er e i s e n o u g h fi s h f or all u s er gr o u p s i nt o p er pit uit y. A n ot h er c o n si d er ati o n i s t h e i n v e st m e nt
m a d e b y p er mit h ol d er s i n t h e c o m m fi s h ar e n a. If dr a sti c c h a n g e s t h at eff e ct t h e i n c o m e of t h o u s a n d s of p e o pl e ar e m a d e I t hi n k it i s
i m p er ati v e t h at fi n a n ci al c o m p e n s ati o n i s s o m e h o w pr o vi d e d. T h a n k y o u f or y o ur ti m e a n d dili g e n c e i n pr ot e cti n g o ur u ni q u e a n d pri c el e s s
r e s o ur c e.
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S u b mitt e d B y
St e v e Z er ni a

S u b mitt e d O n
7/ 1/ 2 0 1 8 7: 3 8: 0 0 P M

Affili ati o n
Pr e si d e nt S e w ar d C h art er b o at A s s o ci ati o n

P h o n e
1 9 0 7 3 6 2 1 3 5 2

E m ail
st e v e @ pr ofi s h- n- s e a. c o m

A d dr e s s
P O B o x 2 7 9 4
S e w ar d, Al a s k a 9 9 6 6 4

Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m t h e pr e si d e nt of t h e S e w ar d C h art er B o at A s s o ci ati o n. W e h a v e 2 2 m e m b er b u si n e s s e s t h at o p er at e i n Pri n c e Willi a m S o u n d a n d
d e p e n d o n t h e ar e a’ s s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.  O ur m e m b er s, C a pt ai n s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g
i n P W S wit h o ut h at c h er y pr o d u cti o n.  O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell- P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y
fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e
h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e,
F air b a n k s N ort h St ar B or o u g h, a n d t h e M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d
9 0 % of all pi n k s al m o n c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at
$ 6. 6 milli o n a n n u all y.

 

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur c h art er h ali b ut
a n d s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g
e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s e s si o n. B y h ol di n g t hi s
m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

 

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T.

 

Si g n e d,

                              

 St e v e n Z er ni a, Pr e si d e nt S e w ar d C h art er b o at A s s o c ati o n
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S u b mitt e d B y
St e v e n Gil d n e s

S u b mitt e d O n
7/ 7/ 2 0 1 8 8: 2 4: 0 6 A M

Affili ati o n

P h o n e
3 6 0- 3 9 1- 8 7 0 6

E m ail
f vc a p e elri n gt o n @ h ot m ail. c o m

A d dr e s s
P o B o x 2 3 9 3
C or d o v a , Al a s k a 9 9 5 7 4

  Fr o m birt h till pr e s e nt I gr e w u p o n t e n d er s, s ei n er s a n d gill n ett er s i n pri n c e Willi a m S o u n d d uri n g s u m m er. I h a v e n’t mi s s e d a S ei n e
s e a s o n si n c e 1 9 8 0. T hi s will b e m y 2 1 st y e ar a s c a pt ai n a n d it’ s m y 2 8t h y e ar a s o w n er a n d c a pt ai n of a pri n c e Willi a m S o u n d gill n et
o p er ati o n. I’ m a 3r d g e n er ati o n fi s h er m a n h er e o ut of C or d o v a Al a s k a, I’ m 4 5 y e ar s ol d, I s u p p ort a c hil d a n d hi s m ot h er. M y s o n i s 1 1 I
h a v e hi g h h o p e s h e will b e a 4t h g e n er ati o n fi s h er m e n. O v er m y c ar e er m y cr e w s r a n gi n g i n a g e s fr o m 1 6 - 5 0 y e ar s of a g e h a v e b e e n
a bl e t o fi n a n c e a n d gr a d u at e fr o m c oll e g e d e bt fr e e, l e ar n i n v al u a bl e lif e h el pi n g s kill s s u c h a s c o o ki n g, w or ki n g a s a t e a m, m ai nt ai ni n g
e n gi n e s, w or ki n g o n n et s, w or ki n g h ar d l o n g h o ur s, f or ci n g t h e m s el v e s t o d o w h at t h e y t h o u g ht t h e y c o ul d n’t a c c o m pli s h a n d s u c c e e di n g
wit h h ar d w or k a n d d et er mi n ati o n. T h e s e t y p e s of s kill s ar e l o st i n a l ot of t h e c o u ntr y’ s t y pi c al c ar e er s a n d alt h o u g h it’ s n ot a lif e st yl e f or
e v er y o n e it’ s g o o d f or a l ot of u s A m eri c a n s. O ur h ar d w or k i s a p pr e ci at e d b y t h e w orl d f or w e s u p pl y a h e alt h y pr ot ei n t o f e e d t h e s ol di er s
w h o d ef e n d o ur gr e at n ati o n a n d t h e c hil dr e n gr o wi n g t o b e s u c c e s sf ul y o u n g e ntr e pr e n e ur s w h o will o n e d a y l e a d t hi s gr e at n ati o n. O ur
h at c h eri e s s u p p ort a wi d e r a n g e of A m eri c a n j o b s a n d c ar e er s. T h e s p ort fi s h or g a ni z ati o n i s a tr e a c h er o u s gr o u p w h o h a v e st u di e d a n d
p ai d bi g m o n e y t o e n d o ur c ar e er s. T h e y h a v e s u c c e e d e d i n e n di n g c o m m er ci al fi s h eri e s a cr o s s t hi s c o u ntr y. T hi s i s o ur h erit a g e o ur
hi st or y o ur lif e st yl e. W e n e e d o ur h at c h eri e s t h e c o u ntr y n e e d s it s h e alt h y pr ot ei n. It i s i m p er ati v e t o r el e a s e a s m a n y or m or e s al m o n fr y i n
t h e f ut ur e. T h a n k y o u. St e v e n Gil d n e s.
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S u b mitt e d B y
St e v e n R ot h

S u b mitt e d O n
7/ 9/ 2 0 1 8 2: 0 5: 5 5 P M

Affili ati o n

J ul y 8, 2 0 1 8

 

C h air m a n J o h n J e n s e n

Al a s k a B o ar d of Fi s h eri e s

B o ar d s S u p p ort S e cti o n

P. O. B o x 1 1 5 5 2 6

J u n e a u, A K 9 9 8 1 1- 5 5 2 6

 

R E: K R S A p etiti o n o n V F D A

 

M y n a m e i s St e v e R ot h, I a m a K o di a k s al m o n fi s h er m a n a n d K e n ai P e ni n s ul a r e si d e nt a n d s o ar e m y t w o s o n s, Ri c h ar d a n d Willi a m, al s o
v e s s el o w n er s. O ur r e s p e cti v e f a mili e s, cr e w, a n d v e s s el s r el y o n s u st ai n a bl e s al m o n r u n s f or o ur li v eli h o o d s a n d a biliti e s t o c o ntri b ut e t o
o ur c o a st al c o m m u niti e s a n d Al a s k a n e c o n o m y.

 

S al m o n h at c h eri e s w er e e st a bli s h e d d e c a d e s a g o t o t a k e t h e “ v all e ys” o ut of fl u ct u ati o n s i n s al m o n st o c k s. O v er ti m e, o ur Al a s k a n s al m o n
h at c h eri e s h a v e b e c o m e m or e a n d m or e pr of e s si o n al a n d h a v e d e v el o p e d c o m m e n d a bl e b e st pr a cti c e s. Al a s k a n s s h o ul d b e pr o u d of t h e
h at c h er y pr o gr a m a n d t h a n kf ul f or it c o n si d eri n g h o w m a n y u s er gr o u p s ( g ui d e d a n d u n- g ui d e d s p ort, di p n ett er s, drift er s, s et gill n ett er s,
s ei n er s a n d s u b si st e n c e) h ar v e st h at c h er y fi s h o n a r e g ul ar b a si s i n m a n y r e gi o n s a cr o s s t h e st at e.

 

T h er e ar e o nl y t hr e e t hi n g s w e w o ul d li k e t o c o m m e nt o n. Fir st, t h e h at c h er y pr o gr a m i s n ot n e w. E x p eri e n c e d h at c h er y m a n a g er s,
bi ol o gi st s a n d r e s e ar c h er s ar m e d wit h u p-t o- d at e s ci e n c e a p pli c a bl e t o c urr e nt Al a s k a n h at c h er y o p er ati o n a n d b e st pr a cti c e s ( n ot i n
C a n a d a a n d W a s hi n gt o n) ar e n ot “ s h o oti n g fr o m t h e hi p”. T h e cl ai m t h at h at c h er y o p er ati o n s ar e c a u si n g a n u nf or e s e e n or
u n e x p e ct e d r e s o ur c e sit u ati o n w hi c h w o ul d m a k e wil d s al m o n u n a v ail a bl e i n t h e f ut ur e l a c k s v ali dit y. S e c o n d, i s t o e c h o t h e
i m p ort a n c e of K R S A et al’ s o w n c o m m e nt s a b o ut t h e p u bli c pr o c e s s o n p a g e 3, s e cti o n 3, “ W h er e a s t h e B O F pr o c e s s i s o p e n,
tr a n s p ar e nt a n d a c c e s si bl e t o t h e p u bli c, b ot h i n p er s o n a n d o nli n e, t h e R P T i s t h e o p p o sit e” – t h e ti mi n g of t hi s e m er g e n c y p etiti o n h a s
r e q uir e d t h e r e cr uit m e nt of f a mil y m e m b er s b a c k h o m e, o ur “ s h or e s u p p ort”, t o m a k e o ur v oi c e s h e ar d fr o m t h e fi s hi n g gr o u n d s i n S h eli k of
Str ait. N ot e v er y fi s h er m a n h a s s h or e s u p p ort a n d t h u s t h e B o ar d will n ot h e ar fr o m m a n y i n o p p o siti o n t o t hi s p etiti o n a s a r e s ult
of t h e i n e q uit a bl e a n d o v erl y b ur d e n s o m e ti mi n g t o a l ar g e n u m b er of st a k e h ol d er s i n t hi s i s s u e , o n e c a n n ot h el p b ut w o n d er if
t hi s w a s or c h e str at e d a s s u c h. Fi n all y, P a g e 2, s e cti o n 7 i s citi n g a n o p p ort u ni sti c s a m pli n g of a n e v e nt i n H o m er w hi c h r e n d er s
m a k e s t h e fi n di n g s q u e sti o n a bl e, at b e st.

 

 

W e r e s p e ctf ull y a s k t h at t h e B o ar d of Fi s h t a k e n o a cti o n o n t hi s p etiti o n,

 

St e v e R ot h, F/ V S e a Gr a c e

Ri c h ar d R ot h, F/ V K ell y Girl

Willi a m R ot h, F/ V S e a C h a nt e y
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S u b mitt e d B y
St u art D e al

S u b mitt e d O n
7/ 6/ 2 0 1 8 1 2: 1 5: 5 2 A M

Affili ati o n
C D F U, Sil v er B a y S e af o o d s

P h o n e
2 0 6 3 9 0 6 3 5 3

E m ail
st u art. d e al @ g m ail. c o m

A d dr e s s
P O B o x 1 9 7 5,
C or d o v a , Al a s k a 9 9 5 7 4

I a s k t h e b o ar d t o sti c k b y it s pl a n t o a d dr e s s t hi s s u bj e ct at a w or k s e s si o n i n O ct o b er.  If t h e b o ar d w ei g h s i n o n t hi s m att er u n d er t h e
h e a di n g of a n e m er g e n c y it will b e o v erl o o ki n g t h e fi n di n g of A D F & G t h at t h er e i s n o “ e m er g e n c y”.  T h e J ul y m e eti n g will b e v er y diffi c ult f or
c o m m er ci al fi s h er m e n, st a k e h ol d er s li k e m ys elf, t o p arti ci p at e i n b e c a u s e of b ei n g o c c u pi e d wit h o ur b u si n e s s. W e ar e i n t h e mi d dl e of
o ur s e a s o n.  I  a m s ur e t h e m e m b er s of t h e B o ar d of Fi s h k n o w w ell t h at t h eir d eli b er ati o n s a n d a cti o n s m u st b e i nf or m e d b y s ci e n c e a n d
f oll o w d u e pr o c e s s. Wit h o ut t h e s e w e w o ul d all b e l o o si n g o ur w a y. T h a n k s. S e e y o u i n O ct o b er. 
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S u b mitt e d B y
S u s a n B o ur g e oi s

S u b mitt e d O n
7/ 9/ 2 0 1 8 1: 4 4: 1 5 P M

Affili ati o n

I a m e xtr e m el y di s m a y e d at t h e pr o c e s s b ei n g u s e d b y t h e B o ar d of Fi s h i n h e ari n g t hi s e m er g e n c y p etiti o n at all, l et al o n e o n a d at e
d uri n g t h e mi d dl e of t h e P W S c o m m er ci al s al m o n s ei n e s e a s o n w h e n v er y f e w c o m m er ci al fi s h er m e n will b e a bl e t o b e i n att e n d a n c e. A n
O ct o b er 2 0 1 8 w or k s e s si o n o n h at c h er y pr o d u cti o n h a s alr e a d y b e e n s c h e d ul e d, t h at i s a p erf e ctl y a p pr o pri at e ti m e t o di s c u s s t hi s w h e n
all i nt er e st e d p arti e s c a n b e i n att e n d a n c e a n d/ or b e w ell-r e pr e s e nt e d. T h e A D F & G h a d d e ni e d t hi s p etiti o n a n d t h e n t h e pr o c e s s w a s hi-
j a c k e d a n d t h e p etiti o n f o u n d it' s w a y t o a n a ct u al m e eti n g, c o ntr ar y t o t h e r ul e s i n pl a c e c o n c er ni n g p etiti o n s. 

A s f ar a s t h e c o nt e nt of t h e p etiti o n, I b eli e v e t h e V F D A i n cr e a s e d h at c h er y pr o d u cti o n h a s b e e n h a n dl e d a p pr o pri at el y. Pl e nt y of s ci e n c e
w a s u s e d i n t h e d e ci si o n a n d t h e i n cr e a s e w a s a p pr o v e d i n a n i n cr m e nt al m a n n er a n d v er y c o n s er v ati v el y.
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S u b mitt e d B y
S u s a n H ar v e y

S u b mitt e d O n
7/ 7/ 2 0 1 8 1: 0 6: 2 8 P M

Affili ati o n

P h o n e
9 0 7- 8 5 4- 8 9 9 8

E m ail
s h ar v e y @ mt a o nli n e. n et

A d dr e s s
P O B o x 7 7 1 0 2 6
E a gl e Ri v er , Al a s k a 9 9 5 7 7

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d.

I o p p o s e t h e M a y 1 6, 2 0 1 8 E m er g e n c y P etiti o n fil e d wit h t h e Al a s k a B o ar d of Fi s h eri e s.

T h e Pri n c e Willi a m S o u n d Al a s k a h at c h er y pr o gr a m i s criti c al t o st at e, r e gi o n al, a n d l o c al e c o n o m y a n d c o m m eri c al a n d s p ort s fi s h er m e n.
T h e h at c h er y pr o gr a m i s i m pl e m e nt e d b a s e d o n s oli d s ci e n c e a n d i s c ar ef ull y m o nit or e d b y e x p ert t e a m s of st at e bi ol o gi st s.

I a m v er y di s a p p oi nt e d t h at t h e B o ar d w o ul d h ol d a m e eti n g o n t hi s i s s u e a n d r e q uir e c o m m e nt b y J ul y 9t h at t h e p e a k of o ur c o m m er ci al
fi s hi n g s e a s o n, a n d h ol d a m e eti n g o n J ul y 1 7 w h e n w e ar e all o ut c o m m er ci al fi s hi n g tr yi n g t o e ar n a li vi n g f or o ur f a mili e s. T hi s i s p o or
p u bli c pr o c e s s.

I str o n gl y r e c o m m e n d y o u d e n y t hi s e m er e g e n c y p etiti o n. T h e B o ar d s h o ul d u s e s o u n d s ci e n c e i n m a ki n g it s d e ci si o n. T h e M a y 1 6, 2 0 1 8
E m er g e n c y P etiti o n i s n ot b a s e d o n s o u n d s ci e n c e.

S u s a n H ar v e y
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S u b mitt e d B y
T a ni a H arri s o n

S u b mitt e d O n
6/ 2 9/ 2 0 1 8 9: 2 9: 5 6 A M

Affili ati o n

I a m a y o u n g c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y. M y f ell o w
C or d o v a citi z e n s a n d I w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e s h o w n t h at
V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it
w er e n’t f or t h e h at c h eri e s. I n a d diti o n, f o c u si n g t h e fi s h er y o n h at c h er y fi s h r eli e v e s pr e s s ur e o n wil d st o c k s. 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al
s al m o n h ar v e st v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai
P e ni n s ul a, 9 % t o r e si d e nt s of A n c h or a g e, a n d 4 % c o m bi n e d t o r e si d e nt s fr o m K o di a k, M at- S u, Sit k a, a n d Wr a n g ell-
P et er s b ur g. It s h o ul d b e n ot e d t h at t h e s e h at c h er y fi s h ar e n ot j u st b e n efiti n g c o m m er ci al fi s h er m a n. A c c or di n g t o t h e
M c D o w ell Gr o u p, al m o st 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e h ar v e st e d i n s u b si st e n c e a n d p er s o n al u s e fi s h eri e s
b et w e e n 1 9 9 9 a n d 2 0 1 1, wit h 7 3 % of t h e s e fi s h g oi n g t o r e si d e nt s of A n c h or a g e, F air b a n k s N ort h St ar B or o u g h, a n d t h e
M at a n u s k a- S u sit n a B or o u g h. F urt h er, V F D A h at c h er y pr o d u cti o n a c c o u nt s f or 7 5 % of all c o h o a n d 9 0 % of all pi n k s al m o n
c a u g ht b y s p ort fi s h a n gl er s i n t h e V al d e z ar e a, a n d t h e t ot al s p ort fi s h e c o n o mi c o ut p ut f or V F D A i s e sti m at e d at $ 6. 6 milli o n
a n n u all y.

Fi n all y, I wi s h t o v oi c e a c o n c er n a b o ut pr o c e s s. C o n v e ni n g a n e m er g e n c y m e eti n g o n t hi s i s s u e d uri n g t h e mi d dl e of o ur
c o m m er ci al s al m o n fi s hi n g i s u nr e a s o n a bl e a n d p o or pr o c e s s, e s p e ci all y w h e n t h e s a m e p etiti o n h a s alr e a d y b e e n d e ni e d
d u e t o n ot m e eti n g e m er g e n c y crit eri a. T h e b o ar d h a s s c h e d ul e d a di s c u s si o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8
w or k s e s si o n. B y h ol di n g t hi s m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fi s h er m e n a n
o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n.

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T

Si g n e d,

T a ni a H arri s o n
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S u b mitt e d B y
T err y Ni ni n g er

S u b mitt e d O n
7/ 6/ 2 0 1 8 3: 3 5: 0 7 P M

Affili ati o n
M S B Fi s h & Wil dlif e C o m mi s si o n

P h o n e
9 0 7- 3 5 7- 1 6 0 6

E m ail
ni ni n g er @ al a s k a. n et

A d dr e s s
P. O. B o x 8 7 7 9 4 4
W a sill a, Al a s k a 9 9 6 8 7

Al a s k a B o ar d of Fi s h eri e s A D F & G- B o ar d s S u p p ort S e cti o n P O B o x 1 1 5 5 2 6
J u n e a u, A K 9 9 8 1 1- 5 5 2 6 Df g. b of. c o m m e nt s @ al a s k a. g o v

M A T A N U S K A- S U SI T N A B O R O U G H

Fi s h & Wil dlif e C o m mi s si o n

3 5 0 E a st D a hli a A v e n u e � P al m er, A K 9 9 6 4 5 P h o n e ( 9 0 7) 8 6 1- 7 8 3 3 � F a x ( 9 0 7) 8 6 1- 7 8 7 6

R E: K R S A E m er g e n c y P etiti o n r e g ar di n g H at c h er y Pr o d u cti o n i n Pri n c e Willi a m S o u n d

D e ar Al a s k a B o ar d of Fi s h eri e s M e m b er s,

T h e M at a n u s k a- S u sit n a B or o u g h Fi s h & Wil dlif e C o m mi s si o n ( M S B F W C) s u p p ort s t h e K e n ai Ri v er S p ortfi s hi n g A s s o ci ati o n ( K R S A)
p etiti o n t o fi n d f or a n e m er g e n c y a n d s c h e d uli n g a h e ari n g o n t h e r e c e nt c h a n g e s t o Pri n c e Willi a m s o u n d h at c h er y M a n a g e m e nt Pl a n s f or
a d di n g 2 0 milli o n Pi n k s al m o n e g g s t o t h e e xi sti n g p er mitt e d c a p a cit y. M S B F W C c o n c ur s wit h K R S A’ s r e q u e st e d r eli ef t h at t h e Al a s k a
B o ar d of Fi s h eri e s P A U S E a n y i n cr e a s e d a ut h ori z ati o n of pi n k s al m o n pr o d u cti o n u ntil a d e q u at e c o n si d er ati o n c a n b e gi v e n t o all t h e
i s s u e s a s s o ci at e d wit h t hi s a cti o n.

A s r ef er e n c e d i n K R S A’ s p etiti o n, a n d a s pr e vi o u sl y d o c u m e nt e d i n N a n c y Hill str a n d’ s B O F p etiti o n, ( R C 0 2 7), h at c h er y pi n k s al m o n ar e
s h o wi n g u p i n gr e at er n u m b er s i n str e a m s i n L o w er C o o k I nl et; i n 2 0 1 7, i n Frit z Cr e e k, 7 0 % of fi s h s a m pl e d w er e fr o m Pri n c e Willi a m
S o u n d ( P W S) h at c h eri e s, a n d i n B el u g a Sl o u g h 5 6 % w er e fr o m P W S h at c h eri e s. T h er e i s e xc e s si v e str a yi n g fr o m P W S h at c h eri e s i nt o
C o o k I nl et wil d s p a w ni n g s al m o n str e a m s. It i s i m p er ati v e t o m ai nt ai n p o p ul ati o n s of wil d s p a w ni n g s al m o n a n d n ot all o w f urt h er
i ntr o d u cti o n of n o n- wil d h at c h er y s al m o n i n C o o k I nl et.

O n a r el at e d i s s u e, t h er e i s a gr o wi n g b o d y of e vi d e n c e, t o i n cl u d e t h e p e er-r e vi e w e d st u d y b y Gr e g R u g g er o n e a n d Ji m Ir vi n e, (“ N u m b er s
a n d Bi o m a s s of N at ur al a n d H at c h er y- Ori gi n Pi n k S al m o n, C h u m S al m o n, a n d S o c k e y e S al m o n i n t h e N ort h P a cifi c O c e a n, 1 9 2 5- 2 0 1 5”),
t h at i n Al a s k a d e cli n e s i n si z e a n d a b u n d a n c e of C hi n o o k s al m o n a n d C o h o s al m o n a n d a d e cr e a s e i n a g e at m at ur ati o n of C hi n o o k
s al m o n m a y b e r el at e d t o t h e alt er ati o n of t h e f o o d w e b b y hi g hl y a b u n d a nt pi n k s al m o n a n d hi g h er m ort alit y d uri n g l at er m ari n e lif e.

B ot h of t h e s e i s s u e s j u stif y p utti n g a p a u s e o n f urt h er pr o d u cti o n of P W S h at c h er y pi n k s al m o n u ntil f urt h er c o m pr e h e n si v e r e s e ar c h
dir e ct e d at b ett er u n d er st a n di n g of t ot al h at c h er y a n d

wil d st o c k r et ur n s, st o c k i d e ntifi c ati o n, a n d ot h er f a ct or s i nfl u e n ci n g o c e a n s ur vi v al of s al m o n ar e u n d er st o o d.

T h o u g h n o st at ut e e x pr e s sl y gr a nt s t h e B o ar d r e g ul at or y a ut h orit y o v er h at c h er y pr o d u cti o n p er s e , t h e B o ar d m a y e x er ci s e c o n si d er a bl e
i nfl u e n c e o v er h at c h er y pr o d u cti o n t hr o u g h it s a ut h orit y t o dir e ctl y a m e n d h at c h er y p er mit t er m s r el ati n g t o fi s h a n d e g g h ar v e sti n g ( A S
1 6. 1 0. 4 4 0( b)). T h e M at- S u B or o u g h Fi s h & Wil dlif e C o m mi s si o n str o n gl y r e c o m m e n d s t h at t h e B O F a ct i m m e di at el y t o pr e cl u d e a n y
f urt h er di s b ur s e m e nt of h at c h er y pi n k s al m o n at t hi s ti m e.

R e s p e ctf ull y,

T err y Ni ni n g er, C h air
M at- S u B or o u g h Fi s h & Wil dlif e C o m mi s si o n

c c: J o h n M o o s e y Bri a n n e Bl a c k b ur n 
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S u b mitt e d B y
T h e a T h o m a s

S u b mitt e d O n
7/ 1/ 2 0 1 8 9: 1 1: 3 7 A M

Affili ati o n
C o m m er ci al Fi s h er m a n

P h o n e
9 0 7- 4 2 4- 5 2 6 6

E m ail
t h e a @ c o p p erri v er m ar k eti n g. or g

A d dr e s s
P O B o x 1 5 6 6
1 1 2 S o ut h 2 n d St.
C or d o v a , Al a s k a 9 9 5 7 4

D e ar C h air m a n J e n s e n a n d B o ar d m e m b er s, I a m a l o n g ti m e c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d. I h a v e s er v e d o n t h e Pri n c e
Willi a m S o u n d A q u a c ult ur e C or p or ati o n( P W S A C) b o ar d a n d h a v e f oll o w e d t h e P W S h at c h er y pr o gr a m s si n c e t h e e arl y 8 0' s. I a m writi n g
t o a s k t h e b o ar d t o o n c e a g ai n t ur n d o w n t h e K S F A' s e m er g e n c y p etiti o n c o n c er ni n g t h e V F D A p er mitt e d e g g t a k e i n cr e a s e. Fir st, t h er e
i s n o s ci e ntifi c e vi d e n c e t h at str a yi n g P W S pi n k ar e n e g ati v el y i m p a cti n g K e n ai wil d st o c k s. T h e o n g oi n g P W S H at c h er y R e s e ar c h Pr oj e ct
w a s w a s i niti at e d t o a n s w er j u st t hi s q u e sti o n. T hi s i s a r o b u st, l o n g t er m pr oj e ct w hi c h aft er 6 y e ar s h a s f ail e d t o s h o w a n y n e g ati v e i m p a ct
of h at c h er y pi n k s al m o n o n wil d st o c k s. I n f a ct, P W S h a s h a d r e c or d wil d st o c k pi n k s al m o n r et ur n s, wit h al m o st 4 0 y e ar s of h at c h er y
pr o d u cti o n. S e c o n d, h at c h er y pr o d u cti o n i s o v er s e e n b y t h e R e gi o n al Pl a n ni n g T e a m s, m a d e u p of A D F G, h at c h er y p er s o n n el a n d
i n d u str y m e m b er s. T h e y r e vi e w all r e q u e st e d pr o d u cti o n i n cr e a s e s. T hi s i s a ri g or o u s a n d o p e n p u bli c pr o c e s s. Pl e a s e d o n ot s et a n y
pr e c e d e nt t a ki n g t hi s i m p ort a nt j o b o ut of t h eir h a n d s. A n d l a st a s a C o p p er Ri v er a n d Pri n c e Willi a m S o u n d fi s h er m a n, t hi s y e ar h a s
s h o w n m or e t h a n e v er, wit h t h e s o c k e y e s al m o n d e cli n e o n t h e C o p p er Ri v er, h o w v er y, v er y i m p ort a nt, t h e h at c h er y pr o d u cti o n i s f or t h e
r e gi o n. T hi s y e ar wit h o ut P W S A C s o c k e y e a n d c h u m h at c h er y s al m o n h ar v e st e d b y t h e gill n et fl e et, w e w o ul d b e f a ci n g a n e c o n o mi c
di s a st er. T h a n k y o u f or all y o ur ti m e a n d eff ort s er vi n g o n t h e b o ar d, a n d f or c o n si d er ati o n of t h e s e c o m m e nt s. Si n c er el y, T h e a T h o m a s
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S u b mitt e d B y
T h o m a s M B u c h a n a n

S u b mitt e d O n
7/ 9/ 2 0 1 8 2: 1 3: 1 6 P M

Affili ati o n
n o n e

P h o n e
9 0 7- 4 9 1- 0 5 0 8

E m ail
t m bfi s h @ g m ail. c o m

A d dr e s s
P O B o x 9 2 5
S e w ar d, Al a s k a 9 9 6 6 4

I s u p p ort t h e e m er g e n c y p etiti o n fr o m t h e K e n ai Ri v er S p ortfi s hi n g A s s o ci ati o n t o li mit a n d r e d u c e h at c h er y r el e a s e s i n Pri n c e Willi a m
S o u n d. I

I h a v e b e e n c o m m er ci al fi s hi n g i n L o w er C o o k I nl et f or 4 7 y e ar s, s ei ni n g fr o m R e s urr e cti o n B a y t o K at c h e m a k B a y.

I c a n r e m e m b er w h e n w e u s e d t o h a v e o v er a 4 p o u n d a v er a g e t o wil d pi n k s al m o n, a n d it w a s n ot u n c o m m o n t o c at c h a 1 0- 1 2 p o u n d
pi n k.

T h e st u di e s a n d r e s e ar c h I' v e r e a d i n di c at e t h at o v er pr o d u cti o n of pi n k s i s h ar mi n g wil d r u n s, t h e e n vir o n m e nt, a n d ot h er s p e ci e s. T h er e' s
o nl y s o m u c h f o o d i n t h e o c e a n a n d m a n- m a d e pi n k s ar e d e v o uri n g t o o m u c h, t o t h e d etri m e nt of wil d pi n k s al m o n, ot h er s al m o n s p e ci e s
a n d e v e n bir d s.

O v er pr o d u cti o n of pi n k s h ar m s m e fi n a n ci all y, a s a c o m m er ci al fi s h er m a n of WI L D st o c k s. I h a v e b e e n s h ut d o w n b y c a n n eri e s w h o ar e
s w a m p e d wit h t o o m a n y h at c h er y fi s h - t h e y w o n't s e n d a t e n d er t o m y ar e a b e c a u s e t h e t e n d er s ar e all ti e d u p w or ki n g at t h e h at c h eri e s.
T hi s eff e cti v el y p ut s m e o ut of b u si n e s s a n d h ar m s m e fi n a n ci all y, w hi c h i s e x a ctl y o p p o sit e of w h at h at c h eri e s w er e i nt e n d e d t o d o, or
s h o ul d b e d oi n g.

T hi s i s s u e i s d efi nit el y a n e m er g e n c y t o m y c o m m er ci al fi s hi n g, a n d t o ot h er p er mit h ol d er s i n t h e L o w er C o o k I nl et ar e a w h o h a v e h a d t o
st o p fi s hi n g wil d r u n s b e c a u s e of c a n n eri e s b ei n g at o v er- c a p a cit y d u e t o h at c h er y r et ur n s. T hi s cr e at e s o v er- e s c a p e m e nt i n ar e a s of
n at ur al r u n s a n d h ar m s t h e wil d r u n s f or y e ar s. T hi s i s s u e i s d efi nit el y a n d e c o n o mi c e m er g e n c y t o m ys elf a n d ot h er s ei n er s a n d a n
e m er g e n c y t o t h e h e alt h a n d s u st ai n a bilit y of wil d fi s h st o c k s.

I r e q u e st t h e B o ar d of Fi s h t o vi e w t h e K R S A p etiti o n a s br o a dl y a s p o s si bl e a n d c o n si d er it a st at e wi d e i s s u e f or all h at c h eri e s, n ot j u st
t h e o n e s i n Pri n c e Willi a m S o u n d.

I s u p p ort str o n g r e d u cti o n s of h at c h er y pr o d u cti o n. 

I ur g e t h e B o ar d t o a d o pt e m er g e n c y r e g ul ati o n s u n d er A S 1 6. 1 0. 4 4 0( b) t o a m e n d all h at c h er y p er mit t er m s a n d dr a sti c all y r e d u c e
pr o d u cti o n l e v el s i m m e di at el y.

P C 1 6 8
1 of 1

mailto:tmbfish@gmail.com


S u b mitt e d B y
T h o m a s T o mr dl e

S u b mitt e d O n
6/ 2 6/ 2 0 1 8 5: 3 0: 0 6 P M

Affili ati o n
P W S GI L L N E T T E R

P h o n e
9 0 7 9 8 7 2 2 5 4

E m ail
C o ol br e e z e 2 2 3 @ h ot m ail. c o m

A d dr e s s
3 5 7 4 5 w al k er st
S ol d ot n a, Al a s k a 9 9 6 6 9

T o w h o m it m a y c o n c er n, M y N a m e i s T h o m a s T o mr dl e. I w a s b or n a n d r ai s e d i n S ol d ot n a Al a s k a t hirt y ei g ht y e ar s a g o a n d h a v e b e e n a
c o m m er ci al fi s h er m a n m y e ntir e lif e. B ei n g a r e si d e nt of t h e K e n ai P e ni n s ul a I a m w ell a w ar e of Kr s a' s p oliti c al g a m e s a n d r el e ntl e s s
att a c k s o n c o m m er ci al fi s hi n g. Wit h o ut t h e P W S h at c h eri e s m y f a mil y w o ul d b e i n dir e str ai g ht s fi n a n ci all y t hi s y e ar. K S R A a n d s p e cifi c all y
B o b P e n n y, h a v e b e e n u si n g a n y m e a n s n e c e s s ar y t o f urt h er t h eir a g e n d a. T h e i m p ort a n c e of t h e s e h at c h eri e s i n P W S c a n n ot b e
u n d er st at e d e s p e ci all y f or C or d o v a, V al d e z, T atitl e k, W hitti er a n d C h e n e g a. H a c h eri e s a cr o s s t hi s st at e e m pl o y h u n dr e d s a n d gi v e
r e v e n u e t o t h o u s a n d s of Al a s k a n s. K R S A r el e ntl e s s pr o p a g a n d a, f al s e s ci e n c e a n d u nr el e nti n g h at e t o w ar d s c o m m er ci al fi s hi n g, vi a t h eir
w e b sit e i s a t e st a m e nt t o t h eir tr u e c a u s e... t o f urt h er K S R A' s o w n a g e n d a at t h e c o st of Al a s k a n f a mili e s li k e m y o w n.
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S u b mitt e d B y
ti m c a b a n a

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 1 1: 1 9: 0 9 A M

Affili ati o n

P h o n e
9 0 7 6 3 2 8 4 6 7

E m ail
ti m c a b a n a 1 @ y a h o o. c o m

A d dr e s s
b o x 2 0 1
gir d w o o d, Al a s k a 9 9 5 8 7

T hi s i s n ot t h e ti m e or pl a c e f or t hi s di s c u s si o n, t h er e h a s b e e n a m e eti n g o n t hi s o n t h e b o o k s f or O ct o b er a n d t h at i s t h e ti m e t o t a k e t hi s
u p. S h a m e o n t h e b o ar d m e m b er s u si n g t hi s pr o c e s s t o l e a v e o ut t h e m o st eff e ct e d gr o u p b y c alli n g t hi s a n e m er g e n c y. T h e o nl y
e m er g e n c y I s e e t h e n e e d t o r e c o n si d er t h e a p p oi nt m e nt s of t h e 2 b o ar d m e m b er s t h at st art e d t hi s w a st e of p u bli c ti m e a n d m o n e y.
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0 6/ 2 6/ 1 8  

Ti m ot h y J M o or e  
S e as c a p e I n c.  
P O B o x 1 6 4 6  
H o m er, A K. 9 9 6 0 3  

T o:  Al a s k a B o ar d of Fi s h eri e s  

R E:  C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n  

D e ar C h air m a n J o h n J e n s e n a n d Al a s k a B o ar d of Fi s h eri e s  M e m b er s:  

I a m a c o m m er ci al s al m o n s ei n er i n Pri n c e Willi a m S o u n d ( P W S) a n d h a v e d e p e n d e d o n t h e 

ar e a’s s al m o n r es o ur c es f or al m ost all of m y f a mil y’s li v eli h o o d f or t h e l ast 2 8 y e ar s.  

I w a nt t o v oi c e m y c on c er n a n d o bj e cti o n t o t h e e m er g e n c y p etiti o n s u b mitt e d b y t h e K e n ai 

Ri v er  S p ort Fis hi n g Ass o ci ati o n a n d ot h er s.  Al as k a h as a r es p e ct e d o p e n p u bli c pr o c ess f or 

m a n a gi n g fis h r e s o ur c es a n d str o n g r e g ul ati o ns m a n a gi n g t h e s al m o n h at c h eri es .  T h e Al as k a 

D e p a rt m e nt of Fis h a n d G a m e ( A D F & G) h as cl e arl y m et it’s r es p o nsi bilit y f or m a n a gi n g t h e 

h at c h eri es w hi c h w er e est a blis h e d si n c e t h e h at c h er y pr o gr a ms w er e st art e d.  T h e 

C o m missi o n er of A D F & G h as s u b mitt e d his r e c o m m e n d ati o n t o t h e B o ar d of Fis h w hi c h fir ml y 

e st a blis h es t h at n o e m er g e n c y e xists w hi c h s h o ul d c a us e t he m e eti n g o n J ul y 1 7 t h t o i n cl u d e 

a cti o ns t o t a k e pl a c e o n t h e V F D A H at c h er y M a n a g e m e nt Pl a n.    

T h e A D F & G C o m missi o n er’s a ut h orit y o v er m a n a gi n g t h e h at c h eri es is fir ml y st at e d a n d t h e 

V F D A h at c h er y m a n a g e m e nt pl a n f or 2 0 1 8 h as b e e n f ull y v ett e d b y all t h e A D F & G a p pr o pri at e 

D e p a rt m e nts. 

I a m v er y dis a p p oi nt e d t h at t w o m e m b er s of t h e B O F h a v e el e ct e d t o h ol d a m e eti n g i n t h e 

mi d dl e of t h e s u m m er o n J ul y 1 7 t h.   Alt h o u g h writt e n c o m m e nts ar e b ei n g a c c e pt e d c o m m er ci al 

fis h er m e n  h a v e li mit e d  o p p ort u nit y t o p arti ci p at e i n p ers on.  W e ar e all r e q uir e d t o b e fis hi n g 

f or t h e li mit e d fis hi n g s e as o n t h at o c c ur s e a c h y e ar.   

  St u di es h a v e s h o w n t h e V al d e z Fis h eri es D e v el o p m e nt Ass o ci ati o n ( V F D A) s al m o n a c c o u nt f or 

3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr oss e ar ni n gs, w hil e P W S s ei n er s a n d gi ll n ett ers d eri v e 6 4 % 

of t h eir gr oss e ar ni n gs fr o m h ar v esti n g P W S A C s al m o n.  I n m a n y y e ar s i n P W S, h ar v e sts b y o ur 

fl e et w o ul d b e mi ni m al if o nl y r el yi n g o n wil d s al m o n r et ur ns.  B ef or e h at c h eri es w er e st art e d i n 

t h e l at e 7 0’s e ntir e P W S s al m o n s ei n e s e as o ns w er e c a n c el e d.  Si n c e t h at ti m e t h e h at c h er y 

pr o d u cti o n h as s u p pl e m e nt e d t h e wil d pri orit y st o c ks a n d a  w o n d erf ul s u c c ess st or y h as b e e n 

cr e at e d.  R e c e ntl y w e h a v e e x p eri e n c e d s o m e of o ur l ar g est wil d pi n k s al m o n r u ns si n c e A D F & G 

h as t a k e n r e c or ds.  
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Al as k a s al m o n h at c h er y pr o gr a ms ar e e c o n o mi c dri v er s f or Al as k a n c o m m u niti es.  St u di es h a v e 

s h o w n t h e 7 4 % of V F D A’s c o m m er ci al s al m o n h ar v est v al u e g o es t o Al as k a n r esi d e nts, wit h 3 7 % 

g oi n g t o r esi d e nts of C or d o v a a n d V al d ez,  2 3 % t o t h e K e n ai P e ni ns ul a, 9 % t o  r esi d e nts of 

A n c h or a g e, a n d 4 % c o m bi n e d t o r esi d e nts fr o m K o di a k, M at -S u, Sit k a a n d Wr a n g ell -P et er s b ur g.  

A c c or di n g t h e a M c D o w ell Gr o u p st u d y  al m ost 7 0 0, 0 0 0 P W S A C s o c k e y e s al m o n w er e h ar v est e d 

i n s u bsist e n c e a n d p er s o na l us e fis h eri es b et w e e n 1 9 9 9 a n d 2 0 11.  S e v e nt y -t hr e e p er c e nt of 

t h es e sa l m o n w er e ca u g ht a n d us e d b y Al as k a ns.  V F D A h at c h er y pr o d u cti o n a c c o u nts f or 7 5 % of 

all c o h o a n d 9 0 % of all pi n k s al m o n c a u g ht b y s p ort fis h a n gl ers i n t h e V al d ez ar e a.  T h e t ot al 

s p ort fis h e c o n o mi c o ut p ut f or V F D A is  esti m at e d at $ 6. 6 milli o n a n n u all y.  

P L E A S E D E N Y T HI S E M E R G E N C Y P E TI TI O N R E Q U E S T  

T h a n k y o u f or c o nsi d eri n g t h es e c o m m e nts.  

Ti m ot h y J. M o or e  

F/ V M ar a n d a h  
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S u b mitt e d B y
T O M L O V R O VI C H

S u b mitt e d O n
7/ 6/ 2 0 1 8 9: 5 5: 1 4 P M

Affili ati o n

P h o n e
2 5 3 9 0 5 7 2 0 0

E m ail
f vtr a diti o n @ g m ail. c o m

A d dr e s s
9 7 0 5 J a c o b s e n L n.
Gi g H ar b or, W a s hi n gt o n 9 8 3 3 2

T o m a L o vr o vi c h p ur s e s ei n e v e s s el Tr a diti o n I a m a 3r d g e n er ati o n fi s h er m a n w e n e e d h at c h er y pr o d u cti o n t o r e m ai n i nt a ct f or o ur fi s h er y
t o b e vi a bl e. W e d o n ot n e e d o ut si d e i nt er e st gr o u p s u si n g t h e e m er g e n c e y p etiti o n pr o c e s s w hil e w e ar e o ut fi s hi n g. 
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Fr o m: T o m M a n os, a n d t h e F a mili es a n d cr e w of t h e fis hi n g v ess els , S c ot c h C a p, Al as k a n 
L a d y, C a p e S ai nt Eli as, a n d t h e Al as k a n B ell e  
 
T o: Al as k a B o ar d of Fis h eri es  
 
R E: C o m m e nts o n K R S A et al. H at c h er y E m er g e n c y P etiti o n a n d Ar e a M J u n e Ti m e r estri cti o ns  
 
D e ar C h air m a n J e ns e n a n d B o ar d of Fis h eri es M e m b ers: 
 
I a m  a c o m m er ci al  fis h er m a n  i n  Pri n c e Willi a m  S o u n d  a n d  d e p e n d  o n  t h e ar e a’s  c o m m er ci al  
s al m o n fis h er y f or m y f a mil y’s li v eli h o o d. O n m a n y y e ars i n P W S, t h er e w o ul d n ot b e m u c h fis h 
at all if it w er e n’ t f or t h e h at c h eri es. 
 
Pri n c e Willi a m S o u n d s al m o n fis hi n g pl a ys a n i m p ort a nt e c o n o mi c r ol e i n m a n y c o m m u niti es i n 
S o ut h C e ntr al Al as k a a n d es p e ci all y s o i n Gir d w o o d t h e c o m m u nit y t h at is h o m e t o a l ar g e n u m b er 
of fis h er m e n a n d fis hi n g f a mili es. T h e ti mi n g  of t his m e eti n g m a k es it i m p ossi bl e f or m ost of us 
t o r es p o n d t o t his pr o c ess h o w e v er a n u m b er of us h a v e as k e d o ur f a mili es t h at ar e n ot o n t h e w at er 
t o b e pr es e nt at t h e pr o c e ss as a n e x pr essi o n of o ur c o n c er n. It is cr a z y t h at a n ot h er us er gr o u p is 
a bl e t o tri g g er a pr o c ess t h at will h a v e s u bst a nti al c o ns e q u e n c es o n m a n y Al as k a ns li v eli h o o ds. 
T h e att e m pt t o d efi n e as a n e m er g e n c y, a pl a n t h at h as h a d s u bst a nti al dis c ussi o n a n d s ci e ntifi c 
r e vi e w o v er a n u m b er of y e ars s e e ms li k e a c orr u pti o n of t h e B o ar d pr o c ess. I h a v e r es p e ct f or t h e 
B o ar d pr o c ess a n d t h e a c c essi bilit y t h at it pr o vi d es fis h er st a k e h ol d ers t o h el p us b e eff e cti v e 
st e w ar ds  of  t h e  r es o ur c e  a n d  a  m e a ns  t o  a d dr es s  t h e  i n e vit a bl e  all o c ati o n  iss u es  t h at  aris e.  I  
p ers o n all y att e n d e d m y first B o ar d of Fis h m e eti n g i n J u n e a u i n 1 9 8 0 a n d h a v e b e e n i n v ol v e d 
si n c e, I n o w h a v e t w o  s o ns t h at  o w n c o m m er ci al  Al as k a fis hi n g b usi n es s es a n d s u p p ort  t h eir  
f a mili es fr o m t h eir c at c h. 
 
T w o s ei n er s t h at I o w n wit h m y s o n s ar e fi s hi n g t hi s y e ar i n Ar e a M o n t h e S o ut h w e st e n d of 
U ni m a k  I sl a n d. T h e y h a v e  b e e n  e x p eri e n ci n g  d e c e nt  fi s hi n g  a n d  b a s e d o n  t h e  l a st  d e c a d e  of 
e v e n y e ar s it i s li k el y t h at t h e r e st of o ur S al m o n s e a s o n will off er li mit e d o p p ort u nit y.   T h e J u n e 
fi s h er y will b e m or e t h a n h alf of o ur S al m o n S e a s o n. T h e ti m e r e stri cti o n s i m pl e m e nt e d t hi s J u n e 
c o ul d r e pr e s e nt 4 0 % of o ur 2 0 1 8 S al m o n i n c o m e a n d b y m y e sti m at e r efl e ct e d 6 a n d a h alf milli o n 
d oll ar s of f or g o n e o p p ort u nit y f or Ar e a M fi s h er m e n. T hi s f or g o n e o p p ort u nit y will h a v e si g nifi c a nt 
n e g ati v e i m p a ct f or t h e fi s hi n g c o m m u niti e s i n S o ut h w e st Al a s k a  
 
W e  ar e  st a k e h ol d er s  i n  Al a s k a n  S al m o n  a n d  a s  s u c h  w e  str o n gl y  s u p p ort  s o u n d  r e s o ur c e  
m a n a g e m e nt p oli c y e v e n w h e n it e nt ail s s a crifi c e. T h e ti m e r e stri cti o n s i m pl e m e nt e d i n t hi s c a s e 
d o n ot r efl e ct s o u n d m a n a g e m e nt w hi c h it s e e m s h a s b e e n c o nf u s e d wit h gr e at s a crifi c e. Z er o 
ri s k t er mi n al ar e a w e a k st o c k m a n a g e m e nt a p pli e d t o mi x e d st o c k i nt er c e pt fi s h er y i s wr o n g a n d 
t h at si m pl e-mi n d e d m a n a g e m e nt f ail s t o c o n si d er n et b e n efit.   T h e p ar e nt y e ar o c e a n c o n dit i o n s 
h a v e cr e at e d e xtr e m e h ar d s hi p f or a n u m b er of S al m o n r u n s i n t h e st at e o v er t h e l a st f e w y e ar s. 
It i s ti m e f or t h e D e p art m e nt t o p ut t h eir h e a d s d o w n a n d l o o k  f or a b al a n c e d eff e cti v e w a y t o 
r e b uil d t h e s e r u n s.  W e h a v e d o n e t h at i n t h e p a st a n d I a m c o nfi d e nt w e c a n d o it n o w. I h a v e n o 
d o u bt t hi s will i n v ol v e r e stri ct e d fi s hi n g a n d t h e s u p p ort of t h e st a k e h ol d er s will b e cr u ci al. T h e 
c urr e nt  m a n a g e m e nt  p oli c y  t h at  c all s  f or  gr e at  s a crifi c e  wit h  littl e  or  n o  p o siti v e  eff e ct  will  n ot  
g ar n er  fi s h er m e n  s u p p ort  i n  t h e  f ut ur e,  G o o d  m a n a g e m e nt  p oli c y  i s  g oi n g  t o  c o m e  fr o m  
k n o wl e d g e a bl e e x p eri e n c e d a n d b al a n c e d d e ci si o n m a ki n g a n d I d o n ot b eli e v e t h at i s w h at w e 
ar e s e ei n g ri g ht n o w,  
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Fi n all y, I wis h t o v oi c e a c o n c er n a b o ut pr o c ess. C o n v e ni n g a n e m er g e n c y m e eti n g o n t his iss u e 
d uri n g t h e mi d dl e of o ur c o m m er ci al s al m o n fis hi n g is u nr e as o n a bl e a n d p o or pr o c ess, es p e ci all y 
w h e n t h e s a m e p etiti o n h as alr e a d y b e e n d e ni e d d u e t o n ot m e eti n g e m er g e n c y crit eri a. T h e b o ar d 
h as s c h e d ul e d a dis c ussi o n o n h at c h er y pr o d u cti o n at t h e O ct o b er 2 0 1 8 w or k s essi o n. B y h ol di n g 
t his m e eti n g i n A n c h or a g e o n J ul y 1 7, y o u h a v e d e ni e d m e a n d m y f ell o w P W S fis h er m e n a n 
o p p ort u nit y f or m e a ni n gf ul p arti ci p ati o n. 
 
P L E A S E D E N Y T HI S E M E R G E N C Y P E T I T I O N R E Q U E S T.  
 
Si g n e d, 
 

T o m M a n os, a n d t h e  F a mili es a n d cr e w of t h e fi s hi n g v ess els , S c ot c h C a p, Al as k a n L a d y, C a p e 
S ai nt Eli as, a n d t h e Al as k a n B ell e  
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J ul y 6 , 2 0 1 8 
 
Al as k a B o ar d of Fis h eri e s  
P. O. B o x 1 1 5 5 2 6 
J u n e a u, Al as k a 9 9 8 1 1- 5 5 2 6 

 
R e: K R S A E t Al.   E m e r g e n c y P etiti o n o n V F D A 
 
D e ar C h air m e n J e ns e n a n d t h e Al as k a B o ar d of Fis h eri es, 
 
U nit e d Fis h er m e n of Al a s k a ( U F A) is t h e st at e wi d e c o m m er ci al fis hi n g tr a d e ass o ci ati o n, r e pr es e nti n g 
3 5 c o m m er ci al fis hi n g or g a ni z ati o ns p arti ci p ati n g i n fis h eri es t hr o u g h o ut t h e st at e, a n d t h e f e d er al 
fi s h eri es off Al as k a’s c o a st. 
 
W e as k t h at y o u d e n y t h e e m er g e n c y p etiti o n fr o m K e n ai Ri v er S p ortfis hi n g Ass o ci ati o n ( K R S A ) 
r e g ar di n g t h e h at c h eri es i n Pri n c e Willi a m S o u n d b as e d first, o n t h e f a ct t h at t his is n ot a n e m er g e n c y, 
w hi c h is t h e s ol e p ur p os e of a n e m er g e n c y p etiti o n. S e c o n d, h at c h eri es ar e m a n a g e d t hr o u g h a 
c oll a b or ati v e, p u bli c pr o c ess  i n i n v ol vi n g t h e Al a s k a D e p art m e nt of Fis h a n d G a m e, t h e R e gi o n al 
Pl a n ni n g T e a m, a n d t h e V a l d e z Fis h er m e n’s D e v el o p m e nt Ass o ci ati o n.  T his pr o c ess is y e ars i n t h e 
m a ki n g a n d u n d er g o es stri ct s cr uti n y t o d et er mi n e h at c h er y pr o d u cti o n. T hir d , t h e iss u e of o c e a n 
c arr yi n g c a p a cit y is n ot j ust a st at e wi d e iss u e — it is a n i nt er n ati o n al iss u e w hi c h l a c ks s ci e ntifi c all y 
t est e d e m piri c al e vi d e n c e . L astl y, h ol di n g a m e eti n g t h at  dir e ctl y i m p a cts c o m m er ci al fis h er m e n a n d 
t h eir li v eli h o o ds d uri n g a ti m e w h e n t h e y c a n n ot p arti ci p at e  is d etri m e nt al t o t h e pr o c ess a n d 
p ur p os ef ull y e x cl u d es t h eir p arti ci p ati o n a n d pr es e n c e.  It is a gr oss n e gli g e nt w asti n g of li mit e d 
A D F & G f u n ds a n d r e s o ur c es w h e n t his t o pi c h as alr e a d y b e e n dis c uss e d at t w o pri or b o ar d m e eti n gs.   
 
T h e Al as k a h at c h er y pr o gr a m is i m p ort a nt t o st at e, r e gi o n al a n d l o c al e c o n o mi es, t h e y h el p pr o vi d e f or 
a st a bl e c o m m u nit y b y s u p p orti n g s p ort fis hi n g, t o uris m, p ers o n al us e fis hi n g, c o m m er ci al fis hi n g, 
s e af o o d pr o c essi n g, al o n g wit h ot h er e c o n o mi c b e n efits t h at s pr e a d t hr o u g h o ut t h e st at e.  
 
O n e of t h e k e y d o c u m e nt s, “ N u m b ers a n d Bi o m ass of N at ur al- a n d H at c h er y- Ori gi n Pi n k S al m o n, 
C h u m S al m o n, a n d S o c k e y e S al m o n i n t h e N ort h P a cifi c O c e a n, 1 9 2 5 – 2 0 1 5 ” b y R u g g er o n e a n d Ir vi n e  
h as r e p e at e dl y b e e n cit e d as t h e  d o c u m e nt l e a di n g t o c o n cl usi o ns t h at h at c h eri es ar e b a d f or o ur wil d 
s al m o n st o c ks. T h e a ut h ors c o n cl u d e wit h t h e t hr e e f oll o wi n g m a n a g e m e nt c h a n g es: 
 
1)  M ar k or t a g h at c h er y s al m o n s o t h at t h e y c a n b e i d e ntifi e d aft er r el e as e  
2)  Esti m at e h at c h er y - a n d n at ur al -ori gi n s al m o n i n c at c h es a n d es c a p e m e nt  
3)  M ai nt ai n t h es e st atisti cs i n p u bli cl y a c c essi bl e d at a b as es.  

 
C urr e ntl y all t hr e e of t h e s e pr a cti c es ar e r e q uir e d a n d f oll o w e d i n t h e S t at e of Al as k a.  W e d o n ot s e e a n 
e m er g e n c y at t hi s ti m e.  
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W e c a n n ot l et f e ar a n d as s u m pti o ns di ct at e s ust ai n a bl e fis h er y pr a cti c es. T h er e is n ot e n o u g h ti m e, 
i nf or m ati o n, a n d s ci e ntifi c d at a t o w arr a nt t h e c o n v ers ati o n t h at is o n t h e t a bl e. At t h e M ar c h 2 0 1 8 
St at e wi d e m e eti n g, t h e b o ar d v ot e d t o r e vi e w h at c h er y pr o d u cti o n at t h e O ct o b er w or k s essi o n, 
all o wi n g a m pl e ti m e t o g at h er d at a a n d f a cts b ef or e t h e b o ar d m a k es a d e ci si o n.  
 
W e as k t h at y o u d o n ot s u c c u m b t o t h e pr ess ur e t o t a k e a cti o n o n t his p etiti o n j ust f or t h e s a k e of 
pr o d u cti o n a n d a c c o m plis h m e nt.  W e ur g e y o u t o d e n y t his p etiti o n b as e d o n t h e f a ct t h at it d o es n ot 
m e et t h e crit eri a f or a n e m er g e n c y p etiti o n.   
 
 
 
R es p e ctf ull y,  
 
               
M att Al w ar d            Fr a n c es H. L e a c h  
Pr esi d e nt            E x e c uti v e Dir e ct or  
 
 
 
 

M E M B E R O R G A NI Z A T I O N S  
Al a s k a B eri n g S e a Cr a b b ers • Al a s k a I n d e p e n d e nt T e n d er m e n’s Ass o ci ati o n • Al a s k a L o n gli n e Fi s h er m e n’s Ass o ci ati o n • Al a s k a S c all o p Ass o ci ati o n • 
Al a s k a Tr oll ers Ass o ci ati o n • Al a s k a W hit efi s h Tr a wl ers Ass o ci ati o n • Ar mstr o n g K et a • At -s e a Pr o c ess ors Ass o ci ati o n • Bri st ol B a y Fi s h er m e n’s 
Ass o ci ati o n • Bri st ol B a y R es er v e • C a p e B ar n a b a s, I n c. • C o n c er n e d Ar e a “ M ” Fi s h er m e n • C o o k I nl et A q u a c ult ur e Ass o ci ati o n •  C or d o v a Di stri ct 
Fi s h er m e n U nit e d • D o u gl a s Isl a n d Pi n k a n d C h u m • Fr e e z er L o n gli n e C o aliti o n • G o l d e n Ki n g Cr a b C o aliti o n • Gr o u n dfi s h F or u m • K e n ai P e ni n s ul a 
Fi s h er m e n’s Ass o ci ati o n • K o di a k R e gi o n al A q u a c ult ur e Ass o ci ati o n • K o di a k S ei n ers Ass o ci ati o n • N ort h P a cifi c Fi s h eri es Ass o ci ati o n • N ort h er n 
S o ut h e a st R e gi o n al A q u a c ult ur e Ass o ci ati o n • P et ers b ur g V ess el O w n ers Ass o ci ati o n • Pri n c e Willi a m S o u n d A q u a c ult ur e C or p or ati o n • P urs e S ei n e 
V ess el O w n er Ass o ci ati o n • S e af o o d Pr o d u c ers C o o p er ati v e • S o ut h e a st Al a s k a H erri n g C o n s er v ati o n Alli a n c e • S o ut h e a st Al a s k a Fi s h er m a n's Alli a n c e • 
S o ut h e a st Al a s k a R e gi o n al Di v e Fi s h eri es Ass o ci ati o n • S o ut h e a st Al a s k a S ei n ers • S o ut h er n S o ut h e a st R e gi o n al A q u a c ult ur e Ass o ci ati o n • U nit e d C o o k 

I nl et Drift Ass o ci ati o n • U nit e d S o ut h e a st Al a s k a Gill n ett ers • V al d e z Fi s h eri es D e v el o p m e nt Ass o ci ati o n 
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T O: Al as k a B o ar d of Fis h eri es 
F O R: E m er g e n c y M e eti n g, J ul y 1 7, 2 0 1 8, i n A n c h or a g e, A K 

J ul y 9, 2 0 1 8 
 

R E: C o m m e nts R e g a r di n g E m e r g e n c y P etiti o n t o R es ci n d V F D A 2 0 milli o n Pi n k S al m o n 

D e ar C h air m a n J e ns e n a n d B o ar d of Fis h eri es M e m b ers: 

T h e K e n ai Ri v er S p ort Fi s hi n g Ass o ci ati o n s u b mitt e d a n e m er g e n c y p etiti o n o n M a y 1, 2 0 1 8, 

as ki n g t h e d e p art m e nt t o st a y it s d e cisi o n t o all o w t h e V al d e z Fis h eri es D e v el o p m e nt 

Ass o ci ati o n, a V al d e z- b a s e d s al m o n h at c h er y, t o i n cr e as e it s pr o d u cti o n of pi n k s al m o n br o o d 

st o c k. T h e b o ar d di d n ot fi n d it a n e m er g e n c y b y a v ot e of 3- 3. N o w, t w o m o nt hs l at er, 

st a k e h ol d ers ar e as k e d t o a g ai n e x p e n d ti m e, eff ort, a n d fi n a n ci al r es o ur c es b e c a us e t h e p etiti o n 

fil er w a nts a diff er e nt a ns w er. W e a p pr e ci at e t h e o p p ort u nit y t o m a k e t h es e c o m m e nts y et t his 

r e q u est c o m es at a ti m e w h e n h at c h eri es, pr o c ess ers a n d fis h er m e n, ar e f ull y e n g a g e d i n t h e 

s u m m er s e as o n. M a n y fis h er m e n d o n ot h a v e c o nsist e nt or a n y i nt er n et s er vi c es t o e n a bl e t h e m 

t o f ull y p arti ci p at e i n t h e B O F pr o c ess; t h us w e fi n d t h e ti mi n g of t his m e eti n g e gr e gi o usl y 

cir c u m v e nts t h e p u bli c pr o c ess. 

S o ut h e ast Al as k a S ei n ers Ass o ci ati o n ( S E A S) a n d U nit e d S o ut h e ast Al as k a Gill n ett ers ( U S A G), 

c oll e cti v el y r e pr es e nt t h e i nt er ests of o v er 6 5 0 s ei n e a n d gill n et fis h er m e n; w e utili z e a n d b eli e v e 

i n t h e p u bli c pr o c ess t h at s ets t h e r e g ul ati o ns t h at m a n a g e o ur s al m o n r es o ur c es. R e gi o n al 

Pl a n ni n g T e a ms ( R P Ts ) i n e a c h r e gi o n off er t h e b est n otifi c ati o n a n d o v er vi e w of e n h a n c e m e nt 

a cti viti es a n d i n cl u d e t h e a bilit y f or ri g or o us p u bli c r e vi e w. T wi c e e a c h y e ar, t his r e gi o n’s R P T 

m e ets i n a s o ut h e ast c o m m u nit y a n d m e m b ers i n cl u d e p erti n e nt di vi si o n s of A D F & G, t h e F or est 

S er vi c e, fis h er m e n, a n d e n h a n c e m e nt r e pr es e nt ati v es. T h er e ar e stri ct g ui d eli n es i n r e g ul ati o n 

a n d st at ut e t h at ar e r e a d, r e vi e w e d a n d f oll o w e d d uri n g a g e n d a it e ms t h at d e al wit h n e w 

h at c h eri es a n d pr o d u cti o n i n cr e as es. All v oti n g r e c or ds ar e d o c u m e nt e d ( wit h c o m m e nts w h e n 

a p pli c a bl e) a n d gi v e n as r e c o m m e n d ati o ns t o t h e C o m missi o n er  of Fis h a n d G a m e w h o t h e n 

m a k es  t h e fi n al d e cisi o ns.  

T h e R P T,  m u c h li k e t h e B O F,  is m a n d at e d t o f oll o w st at ut es a n d g ui d eli n e s c ar ef ull y d esi g n e d t o 

eli mi n at e p oliti c al a n d p ers o n al bi as fr o m t h e d e ci si o n m a ki n g pr o c ess.  T his pr o c ess d e m a n ds 

o v ersi g ht b y e x p erts t h at r el y o n bi ol o g y a n d s o u n d d at a i n t h eir d e cisi o n m a ki n g pr o c ess, al o n g 

wit h s p e cifi c crit eri a.  W e b eli e v e t hi s s e p ar ati o n i n o v ersi g ht t h at w as b uilt i nt o t h e Al as k a 

s yst e m h as n o e q u al. T o u n d er mi n e o n e di vi si o n s’  o v ersi g ht,  or i nt erj e ct d u e t o p oliti c al pr ess ur e,  

is s o m et hi n g Al as k a b uilt i nt o its m ast er pl a n t o e x pli citl y a v oi d. R e - e v al u ati n g t hi s p etiti o n 

i nsi n u at es t h e B O F h as a b ett er u n d erst a n di n g of t his s p e cifi c iss u e a n d is m or e q u alifi e d, l ess 

bi as, a n d b ett er i nf or m e d t o m a k e t hi s d e cisi o n, w hi c h w e fi n d i ns ulti n g t o t h e R P T a n d it s 

pr o c ess. 

I n Al as k a, w e ar e f ort u n at e t o h a v e d o c u m e nts d e v el o p e d o v er d e c a d es t h at h a v e b e e n r e vi e w e d 

a n d u p d at e d li k e t h e “ T h e  C o m pr e h e nsi v e S al m o n Pl a n ” , w hi c h ar e r ef err e d t o fr e q u e ntl y w h e n 
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t h e R P T is r e vi e wi n g a p pli c ati o ns. Al as k a h as l e ar n e d fr o m t h e mi st a k es of t h e l o w er 4 8 a n d h as 

s p e cifi c all y d e v el o p e d a pr o c ess of d e cisi o n m a ki n g t h at h as m or e bi ol o g y a n d c o m pr e h e nsi v e 

s ci e n c e b uilt i nt o t h e s yst e m t h a n a n y w h er e els e i n t h e w orl d. W e si n c er el y h o p e t h e B O F will 

u p h ol d it s p ast d e cisi o n a n d d e n y t hi s p etiti o n, a c k n o wl e d gi n g y o ur pr e vi o u s p ur vi e w a n d 

r e c o g ni zi n g a n d v al ui n g t h e R P T’s r ol e a n d r es p o n si biliti es.  

R es p e ctf ull y, 

S o ut h e ast Al as k a S ei n e rs Ass o ci ati o n    U nit e d S o ut h e ast Al as k a Gill n ett e rs    

S us a n D o h ert y, E x e c uti v e Dir e ct or     C y nt hi a W all es z, E x e c uti v e Dir e ct or 

P O B o x 7 1 4            P O B o x 2 1 9 6 

W ar d C o v e, A K  9 9 9 0 1        P et ers b ur g, A K  9 9 8 3 3 

( 9 0 7) 2 2 0- 7 6 3 0          ( 2 5 3) 2 3 7- 3 0 9 9 

d o h ert y kt n @ g m ail. c o m        us a g. al as k a @ g m ail. c o m 
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V F D A C o m m e nt s t o t h e Al a s k a B o a r d of Fi s h e ri e s J ul y 6 t h 2 0 1 8  
R E: E m e r g e n c y P etiti o n – K R S A et al  P a g e 1 
 

                       
 
 
 
    
 

 
J ul y 6, 2 0 1 8 

 
Al a s k a D e pt . of Fis h & G a m e  
Al a s k a B o ar d of Fis h eri es  
P O B o x 1 1 5 5 2 6  
1 2 5 5 W . 8 t h Str e et  
J u n e a u, A K  9 9 8 1 1 -5 5 2 6      vi a e m ail: df g. b of. c o m m e nt s @ al a s k a. g o v  
 

R E: P etiti o n f or fi n di n g of e m er g e n c y a n d s c h e d uli n g h e ari n g o n t h e a d v er s e bi ol o gi c al i m p a cts t h at will 
r es ult fr o m r e c e nt a m e n d m e nt s t o Pri n c e Willi a m S o u n d Pri v at e N o n-Pr ofit H at c h er y M a n a g e m e nt Pl a n s 
t h at a d d a n i n cr e m e nt of 2 0 milli o n pi n k s al m o n e g g t a k e t o e xisti n g p er mitt e d c a p a cit y 

 
C h air m a n J e ns e n, M e m b er s of t h e Al as k a B o ar d of Fis h eri es:  
 
T h a n k y o u f or t h e o p p ort u nit y t o pr o vi d e  writt e n c o m m e nts o n t h e e m er g e n c y p etiti o n s u b mitt e d b y t h e K e n ai Ri v er 
S p o rtfis h er s As s o ci ati o n et al o n M a y 1 6 t h 2 0 1 8 .  T his p etiti o n  r e q u ests t h e b o ar d t a k e, b y e m er g e n c y a cti o n  wit h o ut 
or al t esti m o n y or f ull pr es e nt ati o n of all r el at e d s ci e n c e o n t h e bi ol o gi c al f a ct or s b ei n g c o nsi d er e d;  m e a s ur es t o 
r e d u c e t h e 2 0 1 4 A D F & G d e cis i o n t o p er mit t h e t a ki n g of 2 0 milli o n Pi n k s al m o n e g gs at V F D A’s S ol o m o n G ul c h 
h at c h er y t his y e ar .  
 
V F D A o bj e ct s i n t h e st r o n g est p o ssi bl e m a n n e r t o t h e b o a r d c o nsi d e ri n g t his p etiti o n o n a n e m e r g e n c y b a si s .  
V F D A r e c o m m e n d s i n t h e st r o n g est t e r ms t h at th e b o a r d t a k e n o a cti o n t o a m e n d o u r A D F & G a p p r o v e d 
p e r mit a n d r e d u c e it s p e r mitt e d pi n k s al m o n e g g c a p a cit y at S ol o m o n G ul c h h at c h e r y .  
 
R e c or d of fi n di n g f or a l a c k of e m er g e n c y:  
 

Pr e vi o us e v al u ati o ns of t h e m erits of t h e p etiti o n h a v e c o n cl u d e d t h e y d o  n ot m e et t h e st a n d ar d f or fi n di n g 
of e m er g e n c y u n d er A S 4 4. 6 2. 2 7 0 w hi c h st at e s: “It is st at e p oli c y t h at e m er g e n ci es a r e h el d t o a mi ni m u m 
a n d r a r el y f o u n d t o e xist ” .  T h e b o ar d r ej e ct e d a si mil ar p etiti o n  R C O 2 7  i n J a n u ar y t h at us e d t h e s a m e 
ar g u m e nts pr e s e nt e d h er e .  T h e b o ar d r ej e ct e d a g ai n o n M a y 1 4 t h t h e s a m e p etiti o n fil e d b y K R S A et al .  I n 
his J u n e 1 4 t h A D F & G M e m o r e E m er g e n c y P etiti o n , C o m mi ssi o n er C ott e n c o n cl u d e d t h at t h e K R S A 
p etiti o n “ d o es n ot s atisf y t h e crit eri a d es cri b e d i n 5 A A C 9 6. 6 2 5(f) b e c a u s e it is n ot u nf o r es e e n t h at s o m e 
l e v el of str a yi n g o c c u rs i n pi n k s al m o n st o c ks a n d c o n c er n s o v er str a yi n g eff e cts a n d p ot e nti al fis h er y 
m a n a g e m e nt c o m pli c ati o n s a risi n g fr o m i n cr e a s e d pi n k s al m o n p r o d u cti o n l e v els w er e dis c u ss e d b y t h e 
R P T a n d d e p a rt m e nt w h e n t h e 2 0 1 4 S G H P A R w a s c o n si d er e d a n d a p p r o v e d. "  5 A A C 9 6. 6 2 5(f) r e a d s: " I n 
t his s e cti o n, a n e m er g e n c y is a n u nf o r es e e n, u n e x p e ct e d e v e nt t h at eit h er t h r e at e n s a fis h o r g a m e r es o u r c e, 
o r a n u nf o r es e e n, u n e x p e ct e d r es o u r c e sit u ati o n w h er e a bi ol o gi c all y all o w a bl e r es o u r c e h a r v est w o ul d b e 
p r e cl u d e d b y d el a y e d r e g ul at or y a cti o n a n d s u c h d el a y w o ul d b e si g nifi c a ntl y b u r d e n s o m e t o t h e 
p etiti o n ers b e c a u s e t h e r es o u r c e w o ul d b e u n a v ail a bl e i n t h e f ut u r e. "   T h e C o m mis si o n er r eit er at e d t h at 
p o siti o n i n a J u n e 1 4 l ett er t o K R S A , " T his l ett er i s t o f o r m all y n otif y y o u p u rs u a nt t o A S 4 4. 6 2. 2 3 0, t h at 
b a s e d o n t h e i nf o r m ati o n a v ail a bl e t o m e I c a n n ot c o n cl u d e t h at a n e m er g e n c y u n d er 5 A A C 9 6. 6 2 5(f) 
e xists a n d I d e n y t h e e m er g e n c y p etiti o n. "   
 

 
It s h o ul d n ot b e a n y cl e ar er t o t h e B o ar d of Fis h eri es t h at t hi s p etiti o n d o es n ot q u alif y as a n e m er g e n c y a n d s h o ul d 
n ot e v e n h a v e b e e n gr a nt e d  a n e m er g e n c y h e ari n g.  
 

V A L D E Z FI S H E RI E S D E V E L O P M E N T A S S O CI A TI O N, I N C.  
S O L O M O N G U L C H H A T C H E R Y               

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 

  P. O. B o x 1 2 5   V al d e z, A K.  9 9 6 8 6    1 8 1 5 Mi n er al Cr e e k L o o p R o a d   V al d e z, A K  9 9 6 8 6  
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V F D A C o m m e nt s t o t h e Al a s k a B o a r d of Fi s h e ri e s J ul y 6 t h 2 0 1 8  
R E: E m e r g e n c y P etiti o n – K R S A et al  P a g e 2 
 

T his p etiti o n pr o vi d es n o n e w e vi d e n c e t h at h at c h er y pi n k s al m o n cr e at e h ar m t o Al as k a’s fis h eri es r es o ur c es, or 
a d v er s el y i m p a ct t h e m ari n e e n vir o n m e nt .  T h e s ci e ntifi c r es e ar c h, w h e n t a k e n i n c o nt e xt , d o es n ot c o n cl u d e t h at 
h at c h er y pi n k s al m o n hi n d er t h e s ust ai n a bilit y of Al a s k a’ s fi s h eri es r es o ur c es i n a n y w a y .  As a n e x a m pl e, a n 
att e m pt t o li n k pi n k s al m o n as a r o ot c a us e of r e d u c e d r e pr o d u cti v e s u c c e ss of s h ort t ail e d s h e ar w at er s f all s w ell 
s h ort u p o n f urt h er e v al u ati o n of its s ci e ntifi c m et h o d, w hi c h c a n n ot o v er c o m e t h e c o ntr a di cti o ns c o nt ai n e d i n  t h e 
a n al ysis.  T h e r e p ort als o c o n cl u d es t h e s p e ci es is n ot i n p eril .  T w o st u di e s c orr el ati n g pi n k s al m o n a b u n d a n c e t o 
t h e d e cli n e of si z e a n d m at urit y at a g e i n ot h er s al m o n s p e ci es ar e als o pr o vi d e d.  H o w e v er w h e n t a k e n i n c o nt e xt, 
t h e st u d y “ C h a n g es i n B o d y Siz e of C a n a di a n P a cifi c S al m o n ”  pr o vi d es a p er pl e x i n g c o u nt er i n w hi c h t h e m e a n 
w ei g ht of C hi n o o k s al m o n d e cli n e d b y 3 k g fr o m 1 9 5 1 -1 9 7 0, b ef or e h at c h er y pr o d u cti o n i n Al a s k a b e g a n; t h e n 
i n cr e as e d i n w ei g ht b a c k t o t h e f or m er m e a n t hr o u g h t h e 1 9 8 0’s a n d 1 9 9 0’s, aft er l ar g e h at c h er y pr o d u cti o n b e g a n. 
C o h o s al m o n f oll o w e d a si mil ar p att er n .  In t h e st u d y  “ C h a n g es i n Siz e a n d A g e of C hi n o o k S al m o n O n c o r h y n c h u s 
ts h a w yts c h a R et u r ni n g t o Al a s k a ” , t h e a ut h or s st at e t h at t h e n u m b er of s al m o n i n t h e N ort h P a cifi c is at a n all-ti m e 
hi g h d u e i n l ar g e p art t o l ar g e s c a l e h at c h er y pr o d u cti o n.  T his m e a ns all s p e ci es pr o p a g at e d b y h at c h er y pr o d u cti o n, 
n ot j ust pi n k s al m o n fr o m N ort h A m eri c a . T h e st u d y d o es n ot c all o ut Al as k a h at c h er y pi n k s al m o n pr o d u cti o n 
s p e cifi c all y as t h e o v er w h el mi n g c a us e of d e cli n e of si z e, a n d a g e at m at urit y .  I n a d diti o n it cl e arl y st at e s “ B e y o n d 
c o rr el ati o n s, it h a s p r o v e n diffi c ult t o dir e ctl y li n k s p e cifi c bi oti c a n d e n vir o n m e nt al m e c h a nis m t o t h e c h a n g es 
o b s er v e d h er e, b e c a u s e of t h e o c e a n wi d e s c al e of t h es e i nt er a cti o n s a n d t h e m a n y c o nf o u n di n g m e c h a nis ms ” .   
 
T h e r es e ar c h i n cl u d e d i n s u p p ort of t h e p etiti o n st at es a c o m m o n t h e m e .  H o w e v er, t h e p a p er s r eli e d  u p o n  t o s u p p ort 
t h eir c o n c er n s r e q uir e c o nsi d er a bl e u n d er st a n di n g of s ci e ntifi c e v al u ati o n  a n d c a n n ot si m pl y b e r eli e d u p o n b as e d o n 
b li n d a c c e pt a n c e of a t h e or y.  At t hi s ti m e, t h e b o ar d h as h e ar d o n e si d e of t h e ar g u m e nt b a s e d o n t h e as p er si o ns of 
t h e p etiti o n er s, usi n g o nl y j o ur n al arti cl es a n d a p orti o n of t h e a v ail a bl e i nf or m ati o n o n t h e t o pi cs.  I n r e b utt al, 
V F D A s u p p orts  a d diti o n a l e v al u ati o n o n t h e st atisti c al m et h o d ol o g y a n d c o n cl usi o n of t h e r e p orts r ef er e n c e d b y t h e 
p etiti o n er s  f or t h e b o ar d t o c o nsi d er. 
 
O c e a n c arr yi n g c a p a cit y is a c o m pl e x a n d  a n i nt er n ati o n al gl o b al s ci e n c e  st u di e d b y t h e N ort h P a cifi c A n a dr o m o us 
Fis h C o m mi s si o n f or o v er t w o d e c a d es.  It bri n gs i nt o c o nsi d er ati o n si g nifi c a nt alt er n ati n g o c e a ni c a n d at m o s p h eri c 
eff e cts o n a br o a d s c al e .  R es e ar c h is o n g oi n g, h o w e v er it is pr e m at ur e t o p oi nt t o h at c h er y pr o d u cti o n, a n d 
s p e cifi c all y P W S pi n k s al m o n, as t h e pri m ar y s o ur c e of r e d u c e d o c e a n s ur vi v al i m p a cti n g ot h er s al m o n s p e ci es .  
H at c h er y pr o d u cti o n h as r e m ai n e d st a bl e i n P W S f or d e c a d es .  T h e i n cr e as e a p pr o v e d b y t h e st at e i s t h e fir st at 
S ol o m o n G ul c h si n c e 1 9 9 1 .  C o nsi d eri n g t h e a m o u nt of pi n k s al m o n fr o m all s o ur c es c urr e ntl y f o u n d i n t h e N ort h 
P a cifi c b asi n, a n a nti ci p at e d r el e as e of 1 9 milli o n pi n k s al m o n fr y a n d t h e c orr el ati n g n u m b er s of r et ur ni n g a d ult s 
c o nstit ut es a n i n cr e as e of a p pr o xi m at el y 0. 1 % p er c e nt .  W h e n c o nsi d er e d i n c o nt e xt t o t ot al bi o m a ss of a ll s al m o n 
s p e ci es r e ari n g a n n u all y i n t h e N ort h P a cifi c t h e p er c e nt a g e i s si g nifi c a ntl y l o w er at < 0. 0 2 % T his mi ni m al i n cr e as e 
will h a v e n o  m e as ur a bl e i m p a ct t o t h e c urr e nt c o n diti o ns i n t h e o c e a n. 
 
T h e pr o cli vit y of pi n k s al m o n t o str a y h a s b e e n k n o w n si n c e w ell b ef or e  t h e i n c e pti o n of Al as k a’s h at c h er y pr o gr a m.  
It is li k el y t h at P W S pi n k s al m o n, of b ot h n at ur al a n d h at c h er y ori gi n, h a v e b e e n str a yi n g i nt o L o w er C o o k I nl et 
s yst e ms a n d vi c e v er s a f or m a n y y e ar s .  T his is d u e i n l ar g e p art t o t h e N ort h G ulf c o ast b ei n g t h e pri m ar y mi gr at or y 
c orri d or f or s al m o n r et ur ni n g t o P W S .  Th e P h as e III P W S C o m pr e h e n si v e S al m o n M a n a g e m e nt Pl a n  ( 1 9 9 4), 
r e c o m m e n d s as a c o ns er v ati v e n u m b er t o m ai nt ai n h at c h er y str a y r at es at  2 % .  T his l ar g el y ar bitr ar y n u m b er w a s 
d e v el o p e d  f or m a n a g e m e nt of h at c h er y pr o gr a ms i n t h e P a cifi c N ort h w est f or ot h er s al m o n s p e ci es w hi c h pr o p o s e d 
2 % f or C o h o ; b ut als o cit e d c o nsi d er ati o n of r at es of 5 % a n d 1 0 %.  I n f a ct t h e P W S C S M P st at es “ T h e P W S/ C R 
R P T r e c o g niz es t h at t h e p r es e nt esti m at e of t h e  a c c e pt a bl e t h r es h ol d of h at c h er y -s al m o n str a yi n g is n ot w ell 
s u p p o rt e d .  F u rt h er r es e a r c h i s n e e d e d t o i m p r o v e o u r c o nfi d e n c e i n t h e esti m at e of a c c e pt a bl e h at c h er y -s al m o n 
str a y r at es ”    
 
T o d a y, w e h a v e g ai n e d si g nifi c a nt u n d er st a n di n g of tr u e r at e s of pi n k s al m o n str a yi n g of b ot h h at c h er y a n d n at ur al 
ori gi n s.  Str a y r at es h a v e b e e n s h o w n t o b e m u c h hi g h er i n n at ur e. B e c a us e of t his, l e a di n g s ust ai n a bilit y 
c ertifi c ati o n pr o gr a ms, i n cl u di n g t h o s e c urr e ntl y r e vi e wi n g h at c h er y i m p a cts i n P W S r e c o g ni z e t h at r at es of h at c h er y 
str a yi n g ar e e x p e ct e d t o b e hi g h er a n d a c c e pt e d. T o f urt h er a d dr ess c o n c er ns of t h e p u bli c a n d s ci e ntifi c c o m m u nit y, 
si g nifi c a nt r es e ar c h i s b ei n g c o n d u ct e d b y A D F & G, h at c h er y ass o ci ati o ns a n d t h e s e af o o d i n d ustr y t o u n d er st a n d t h e 
i m p a cts of h at c h er y str a ys o n n at ur al st o c k s . Res ult s of t his o n g oi n g r es e ar c h s h o w t h at t h e o v er all fr a cti o n of 
h at c h er y pi n k s al m o n i n P W S s p a w ni n g s yst e ms i s v er y  l o w.  Aft er 4 0 y e ar s of h at c h er y pr o d u cti o n i n P W S, n at ur al 
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st o c ks of pi n k s al m o n c o nti n u e t o b e a b u n d a nt a n d s ust ai n a bl e a n d i niti al r es ults s h o w t h at b ot h h at c h er y a n d n at ur al 
pi n k s al m o n st o c k s c o nti n u e t o m ai nt ai n dis cr e et i d e ntit y .   
 
T h e pr es e n c e of h at c h er y str a y s i n n at ur al str e a ms is b ei n g s u c c essf ull y m a n a g e d b y t h e d e p art m e nt, r es ulti n g i n 
a c hi e v e d es c a p e m e nt g o als a n d r o b ust r et ur ns of n at ur al fi s h t o t h e s o u n d s s p a w ni n g s yst e ms .  It c a n b e r e as o n a bl y 
as c ert ai n e d t h at t h e pr es e n c e of str a ys, e v e n at a r at e hi g h er t h a n 2 % d o es n ot e q u at e t o h ar m . T h e f a ct t h at pi n k 
s al m o n str a y a n d t h eir f e e d i n g p att er ns o v erl a p wit h ot h er s p e ci es is gi v e n c o n si d er a bl e d ef er e n c e i n a p pr o vi n g 
h at c h er y pr o d u cti o n r e q u est s s u c h a s t h e o n e f or S ol o m o n G ul c h h at c h er y .  I n a d diti o n, u nli k e pr e vi o u s d e ni al of 
p er mit alt er ati o n r e q u ests i n 2 0 1 0, t h e d e p art m e nt f i n d s th at S G H pi n k s al m o n str a y at a m u c h l o w er r at e t h a n ot h er 
s o u n d st o c ks . Br e n n er et al ( 2 0 1 2) attri b ut e d t his t o S G H st o c ks b ei n g of e arl y  r u n ti mi n g, a n d s o ur c e d i n cl o s e 
pr o xi mit y t o t h e h at c h er y sit e . T h e d e p art m e nt h as a l o n g hist or y of s u c c e ssf ull y m a n a gi n g S G H pi n k s al m o n r et ur n s  
t o r e d u c e str a yi n g t o n at ur al s yst e ms i n t h e ar e a.  All of t h e s e f a ct or s c o ntri b ut e d t o t h e a p pr o v al of t h e 2 0 1 4 P A R.   
 
T h e b o ar d is b ei n g as k e d t o t a k e a cti o n o n w h at t h e p etiti o n er s b eli e v e is t h e b o ar d ’s r e g ul at or y a ut h ori t y t o a m e n d 
b y e m er g e n c y a cti o n V F D A’s  a p pr o v e d a n d e xisti n g h at c h er y p er mit .  E x er cisi n g t his p er c ei v e d a ut h orit y n o w, 
w o ul d b e u n pr e c e d e nt e d a n d o v er w h el mi n gl y p oliti c al i n n at ur e; c o nsi d eri n g t h e b o ar d is li miti n g or al t esti m o n y a n d 
s c h e d ul e d a h e ari n g d uri n g t h e c o m m er ci al fis hi n g s e as o n li miti n g p arti ci p ati o n .  T h e d e cisi o n t o gr a nt f urt h er 
h e ari n g, aft er r e p e at e d r uli n g s a g ai n st t h e fi n di n g o f e m er g e n c y, r efl e ct s n e g ati v el y t h e p oliti c al n at ur e of t h e b o ar d 
pr o c ess w hi c h m a y yi el d a cti o n t h at i s n eit h er gr o u n d e d i n s ci e ntifi c f a ct, b as e d o n a v ali d n e e d t o a d dr ess all o c ati v e 
c o n c er ns or c o nsi st e nt wit h Al as k a l a w .   
 
T h e p etiti o n er s a ss ert t h at t h e b o ar d a n d t h e d e p art m e nt c o nti n u e t o i g n or e t h e J oi nt Pr ot o c ol o n S al m o n 
E n h a n c e m e nt ( # 2 0 0 2 -F B -1 2 5) a n d t h er ef or e t h e p u bli c is o w e d a n i nt er v e n ti o n i n t h e m att er o n a n e m er g e n c y b asis.  
V F D A s u p p orts a h e alt h y p u bli c pr o c ess .  H o w e v er, t h e j oi nt pr ot o c ol is irr el e v a nt t o t h e fi n di n g of e m er g e n c y .  T h e 
c h oi c e t o i g n or e t h e j oi nt pr ot o c ol h as b e e n t h e b o ar d s , n ot V F D A’s.   
 
R e g ul at or y p er mitti n g pr o c ess es pr o vi d e a m pl e o p p ort u nit y f or p u bli c e n g a g e m e nt o n s e v er al l e v els .  V F D A’ s 
p er mit i n cr e as e w a s dis c uss e d o p e nl y at t h e R P T f or f o ur y e ar s .  Si m pl y b e c a us e t h e p etiti o n er s h a v e b e e n u n a w ar e 
or h a v e f ail e d t o p arti ci p at e i n t h e pr o c ess i n a m e a ni n gf ul w a y ar e n ot gr o u n d s f or a m e n di n g o ur p er mit  o n a n 
e m er g e n c y b asis.  T h e b o ar d is o n r e c or d t o c o n v e n e a f ull c o m mitt e e h e ari n g t o dis c us s h at c h er y p oli c y at  it s 
O ct o b er 2 0 1 8 m e eti n g .  T h at is a b ett er f or u m t o a d dr ess o v er ar c hi n g m att er s of pr o c ess a n d pr o vi d e a b al a n c e d 
pr es e nt ati o n of t h e s ci e n c e s urr o u n di n g t his i ss u e .  A dj u di c ati n g t hi s p etiti o n, wit h o ut a c o m pl et e u n d er st a n di n g of 
all f a ct or s, a n d a d o pti n g a p o siti o n b ef or e t h e n, wit h o ut t h e o p p ort u nit y f or f ull  p u bli c p arti ci p ati o n, is u nf air a n d 
s u b v ert s t h e p u bli c pr o c ess.   
 
V F D A h a s f oll o w e d t h e r e g ul at or y pr o c ess a v ail a bl e t o it .  T h e p er mit alt er ati o n r e q u e st w a s w ell pl a n n e d a n d 
dis c us s e d wit h t h e d e p art m e nt pri or t o s u b mitt al .  T h e a p pli c ati o n w as v ett e d  i nt er n all y b y t h e d e p art m e nt, i n cl u di n g 
r e vi e ws b y t h e di vi si o n s of s p ort a n d c o m m er ci al fis h eri es, t h e g e n eti c s a n d p at h ol o g y d e p art m e nts a n d t h e c hi ef 
fis h eri es s ci e ntist.  T h e a p pli c ati o n w as f urt h er r e vi e w e d b y t h e R P T a n d f o u n d t o w arr a nt a m e n d m e nt b ef or e 
a p pr o v al b e c a us e of c o n c er ns of a  l a c k of h at c h er y c a p a cit y a n d p ot e nti al eff e ct s t o o n g oi n g str a yi n g r es e ar c h. T his 
d e m o nstr at e s  a n eff e cti v e a n d tr a ns p ar e nt pr o c ess .  T his s cr uti n y, i n it s t ot alit y, a ct u all y c o nsi d er e d t h e s a m e 
c o n c er ns br o u g ht f or w ar d b y t h e p etiti o n er s a n d t h e p er mit alt er ati o n r e q u est w a s ulti m at el y a p pr o v e d aft er b ei n g 
f o u n d t o b e r e as o n a bl e, m a n a g e a bl e a n d c o nsist e nt wit h t h e st at e’s s u st ai n a bl e fi s h eri e s p oli c y.  T his is a m att er of 
p u bli c r e c or d c o nt ai n e d wit hi n t h e A pril 7 t h 2 0 1 4 P W S R P T mi n ut e s a n d t h e d e p art m e nt’ s c o m m e nt s of M ar c h  2 7 t h 
2 0 1 4.   
 
T h e p etiti o n er s ar g u e t h at s ust ai n a bilit y of Al a s k a’s r es o ur c e s t a k e s pri ori t y o v er pri v at e i n v est m e nt.  H o w e v er, t h e 
b o ar d m u st c o nsi d er t his i m p ort a nt f a ct or w h e n it h as c o n sist e ntl y b e e n u p h el d t h at t hi s i n cr e as e c o nstit ut es a l a c k of 
e m er g e n c y .  V F D A h a s i n v e st e d si g nifi c a nt fi n a n ci al r es o ur c es i n t his pr o c ess t o r e n e w it s i nfr a str u ct ur e t o 
a c c o m m o d at e t his i n cr e as e d pr o d u cti o n .  Ap pr o xi m at el y $ 1 milli o n h a s b e e n i n v e st e d j ust t o i m pl e m e nt t his s p e cifi c 
i n cr e as e of 2 0 milli o n e g g s t hi s y e ar a n d d o es n ot i n cl u d e o p er ati o n al c o sts f or a d diti o n al s u p pli es a n d st affi n g.  It 
h as r eli e d u p o n t h e st at e ’s a p pr o v al t o pl a n its fi n a n c es a n d o p er ati o ns a n d is r e a d y t o b e gi n its f ull a p pr o v e d  
p er mitt e d e g g t a k e wit hi n o n e w e e k  of t h e h e ari n g d at e .  R e d u ci n g or d el a yi n g t h e i m pl e m e nt ati o n of t his i n cr e as e 
will cr e at e u n n e c e ss ar y u n c ert ai nt y f or V F D A’ s pr o d u cti o n pl a n ni n g .  St a yi n g t his i n cr e as e is a nti ci p at e d t o r es ult i n 
a l o ss of a p pr o xi m at el y $ 2 milli o n i n a n n u al r e v e n u e t o t h e c o m m o n pr o p ert y fis h er y as s u mi n g a n a v er a g e m ari n e 
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s ur vi v al .  Of m u c h gr e at er c o n c er n ar e  t h e c o ns e q u e nti al fi n a n ci al i m p a cts t h e fi n di n g of a n u n s u b st a nti at e d 
e m er g e n c y r uli n g m a y h a v e o n t h e p u bli c’ s p er c e pti o n of Al as k a’s s al m o n h at c h er y pr o gr a ms.  
 
V F D A h a s a l o n g a n d s u c c es sf ul hi st or y of s al m o n e n h a n c e m e nt i n Pri n c e Willi a m S o u n d .  T his is w ell d o c u m e nt e d 
i n t h e d e p art m e nt’s r e vi e w titl e d t h e “ E v al u ati o n of t h e S ol o m o n G ul c h H at c h er y f o r C o n sist e n c y wit h St at e wi d e 
P oli ci es a n d P r es cri b e d M a n a g e m e nt P r a cti c es ” .  V F D A o p er at es its e n h a n c e m e nt pr o gr a ms i n a r es p o nsi bl e a n d 
s u st ai n a bl e w a y a n d i n c o o p er ati o n wit h t h e St at e of Al a s k a f or t h e b e n efit of m a n y us er s .   
 
V F D A st r o n gl y o p p o s es t his e m e r g e n c y p etiti o n a n d w e s t r o n gl y r e c o m m e n d t h at t h e b o a r d r ej e ct it a n d t a k e 
n o a cti o n t o r e d u c e t h e p e r mitt e d c a p a cit y of t h e S ol o m o n G ul c h h at c h e r y b y 2 0 milli o n pi n k s al m o n e g g s i n 
2 0 1 8.  
 
T h a n k y o u f or y o ur c o nsi d er ati o n . 
 
Si n c er el y  
 
 
 
 
Mi k e H . W ells  
E x e c uti v e Dir e ct or  
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S u b mitt e d B y
W a d e Q ui gl e y

S u b mitt e d O n
6/ 2 7/ 2 0 1 8 2: 2 4: 1 3 P M

Affili ati o n
Cr e w m e m b er o n p ur s e s ei n e fi s hi n g v e s s el

D e ar B o ar d of Fi s h eri e s m e m b er s,

          A s a cr e w m e m b er o n a p ur s e s ei ni n g v e s s el I w o ul d li k e t o v oi c e m y c o n c er n s o n t h e pr o p o s al of r e d u ci n g h at c h er y pr o d u cti o n s.
T h e h at c h er y fi s h eri e s ar e t h e c or n er st o n e t h at m ai nt ai n s o ur r e n e w a bl e s al m o n r u n s. R e d u ci n g t h e pr o d u cti o n of t h e s al m o n h at c h eri e s i n
t h e Pri n c e Willi a m S o u n d w o ul d j e o p ar di z e t hi s a n d m y e d u c ati o n. P ur s e s ei ni n g d uri n g t h e s u m m er m o nt h s i s h o w I a m a bl e t o aff or d
c oll e g e t uiti o n. A di mi n uti o n of h at c h er y pr o d u cti o n w o ul d pl a c e t h e f ut ur e of s al m o n i n t h e Pri n c e Willi a m S o u n d a s w ell a s m y o w n f ut ur e
i n u n c ert ai nt y. I n t h e i nt er e st of t h e t h o u s a n d s w h o r el y o n s al m o n fi s h eri e s i n t h e Pri n c e Willi a m S o u n d d o n ot r e d u c e h at c h er y pr o d u cti o n.

                          R e s p e ctf ull y,

                          W a d e Q ui gl e y
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S u b mitt e d B y
w a y n e s mit h

S u b mitt e d O n
7/ 1/ 2 0 1 8 2: 0 1: 1 4 P M

Affili ati o n

P h o n e
9 0 7 2 5 3 3 6 4 0

E m ail
t e b a y d m s 3 4 0 0 @ h ot m ail. c o m

A d dr e s s
p o b o x 4 1 9
c or d o v a, Al a s k a 9 9 5 7 4

T o: Al a s k a B o ar d of Fi s h eri e s

 

R E: C o m m e nt s o n K R S A et al. H at c h er y E m er g e n c y P etiti o n

 

D e ar C h air m a n J e n s e n a n d B o ar d of Fi s h eri e s M e m b er s:

 

I a m a c o m m er ci al fi s h er m a n i n Pri n c e Willi a m S o u n d a n d d e p e n d o n t h e ar e a’ s c o m m er ci al s al m o n fi s h er y f or m y f a mil y’ s li v eli h o o d.
1, 5 0 0 a cti v e s al m o n p er mit h ol d er s a n d t h eir cr e w w o ul d n ot b e a bl e t o m a k e a li vi n g i n P W S wit h o ut h at c h er y pr o d u cti o n. St u di e s h a v e
s h o w n t h at V F D A s al m o n a c c o u nt f or 3 0 % of P W S s ei n er s’ a n n u al a v er a g e gr o s s e ar ni n g s, w hil e P W S s ei n er s a n d gill n ett er s d eri v e 6 4 %
of t h eir gr o s s e ar ni n g s fr o m h ar v e sti n g P W S A C s al m o n. O n m a n y y e ar s i n P W S, t h er e w o ul d n ot b e m u c h fi s h at all if it w er e n’t f or t h e
h at c h eri e s.

 

H at c h er y pr o gr a m s ar e e c o n o mi c dri v er s f or Al a s k a n c o m m u niti e s. St u di e s h a v e s h o w n t h at 7 4 % of V F D A’ s c o m m er ci al s al m o n h ar v e st
v al u e g o e s t o Al a s k a n r e si d e nt s, wit h 3 7 % g oi n g t o r e si d e nt s of C or d o v a a n d V al d e z, 2 3 % t o t h e K e n ai P e ni n s ul a, 9 % t o r e si d e nt s of
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