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FORECAST RESEARCH ON 1964 ALASKAN PINK SALMON FISHERIES 

INTRODUCTION 

A continuing and pressing des i re  t o  manage Alaskan salmon resources f o r  maxi- 
m u m  sustained y ie ld  requires a multitude of biological f a c t s .  Some of these 
f ac t s  a r e  bas.i,c t o  the genus Oncorhynchus, o thers  t o  pa r t i cu la r  species ,  b u t  
most apply t o  spec i f i c  races and sub-races in t h e i r  stream and es tuar ine  
environments. In Alaska, these races and sub-races number in the thousands 
and many of the necessary f a c t s  on each must be gathered annually t o  achieve 
desired rehab i l i t a t ion  and maximum yie ld .  

In 1963, the  Department of Fish and Game expanded research on Alaska's most 
important species ,  pink salmon, o. gorbuscha (Walbaum), i n to  Southeastern 
Alaska, Cook I n l e t ,  and Kodiak areas on the  basis  of work s ince  1960 i n  Prince 
William Sound. T h u s ,  the most important production areas came under study; 
packs of pink salmon in these areas accounted f o r  over 53 percent of the t o t a l  
Alaska salmon pack of a l l  species in 1963, and 47 percent i n  1962 (see Figure 
1 )  

Research reported herein has dea l t  primarily with the even-year runs which 
spawned in 1962 and wil l  re turn  in 1964. The history of f luc tua t ing  abundance 
of even-year populations of pink salmon in Southeastern Alaska, Prince William 
Sound, Cook I n l e t ,  and Kodiak areas  from 1920 t o  1962 i s  shown in Figure 2. 

Although serious declines had occurred i n  a l l  three  of these areas before 1950, 
Southeastern Alaska stocks suffered the most ser ious  and pers i s t en t  l o s s  of 
production; the three  other areas  have recently returned t o  production levels  
comparable t o  the  best  years in  the  pas t .  

OBJECTIVES 

The primary objective of the  present pink salmon research program i s  forecas t  
of annual runs i n  each area .  Accurate fo recas t s ,  w i t h i n  20 percent of actual 
r e tu rns ,  wi l l  make i t  possible t o  manage and harvest the major pink salmon 
stocks f a r  more e f f i c i e n t l y ,  regardless of whether they a r e  a t  high o r  low 
levels  of production. The def in i t ion  of optimum escapement, maximum sustained 
y ie ld  and e f f ec t s  of logging a re  being studied where possible as secondary 
projects  under the forecas t  program. 

METHODS 

The establishment of the re la t ionship  between observed pre-emergent f r y  densi- 
t i e s  and re turns  runs i s  basic t o  this  program i n  a l l  a reas .  Similar re la t ion-  
ships between es tuar ine  f r y  abundance and re turn  runs a re  a l so  under study in 
Southeastern Alaska and Prince Wi 11 iam Sound. 



Figure 1.  Rela t ive  ca t ches  of pink salmon i n  var ious  management a reas  of Alaska i n  1962 and 1963. 
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Figure 2 .  Even-year commercial c a t ches  o f  pink salmon i n  Southeas te rn  Alaska,  Pr ince  William Sound, Cook 
I n l e t ,  and Kodiak a r e a s ,  1920 t o  1962. 



The standard tool employed in a l l  areas to  enable forecasting has been hydraulic 
sampling of pre-emergent f ry in the spawning r i f f l e s  during the springtime follow- 
ing spawning. Procedures involved have been described by Kirkwood (1962) and 
McNeil (1 962a) as applied to  mu1 t ip l e  and single-stream si tuat ions respectively. 
Modification of these procedures for  the Department's Prince William Sound stud- 
ies  was discussed in Alaska Department of Fish and Game Memorandum #5 (Noerenberg, 
1961 ) and Informational Leaflet #21 (Noerenberg, 1963). 

Essentially we are excavating random plots in important and accessible spawning 
streams in a manner which should give rel iable  year-to-year comparisons of f ry 
survival or relat ive abundance. This i s  accomplished very near the end of fresh- 
water l i f e  when many causes of population fluctuations have passed. 

Work in estuaries has been more varied since rel iable  sampling techniques are 
relat ively undeveloped. Emphasis has been on establishing the timing, d i s t r i -  
bution, and growth rates  of young pink salmon in channels and fiords adjacent 
to spawning streams to  provide a basis for  proper assessment of annual abundance. 
Visual counting, tow netting, and beach, purse, and lampara seining were employed 
in 1963 t o  conduct th i s  study. 

Escapement information given in th i s  report has been collected in part by manage- 
ment biologists of the Commercial Fisheries Division. Research ac t iv i t i e s  with 
escapement were generally confined to  specific populations spawning in streams 
sampled for pre-emergent fry abundance. Careful assessment of escapement i s  
necessary n o t  because i t  i s  i t s e l f  of much value in forecasting b u t  because i t  
i s  an integral part of the return run which must be accurately measured to  eval- 
uate success of forecasting from other indices. 

RESULTS O F  RESEARCH 

Southeastern Alaska and Kodiak Island projects were conducted by the Biological 
Research Division and the project in Cook Inlet  by the Commercial Fisheries 
Division. Responsibi 1 i t y  for the Prince William Sound project gradually shifted 
from the Commercial Fisheries Division to  the Biological Research Division dur-  
ing the year. Research in the four areas which i s  covered by th i s  report i s  
written as f ive  separate project reports by the respective biologists in charge. 
They are as follows: Southeastern Alaska Pre-emergent Sampling by Theodore C .  
Hoffman; Southeastern Alaska Estuarine Sampling by Asa T. Wright; Prince William 
Sound Adult Escapement, Pre-emergent and Estuarine Sampling by Wallace H. 
Noerenberg; Southern Cook Inlet  Pre-emergent Sampling by Allen S. Davis ; and 
Kodiak Adult Escapement and Pre-emergent Sampling by Robert S. Roys. 

Since the primary basis of forecast inherent in these studies depends upon 
relationships of observed early-stage abundance and return runs, there does 
not ex i s t  enough data a t  present for the Southeastern Alaska, Cook In le t ,  or 
Kodiak areas to just i fy a forecast for  1964. I t  i s  anticipated that  no firm 
forecasts will be available on an area-wide basis until 1966 or 1967 fo r  these 
areas. Accumulated data on Prince William Sound pink salmon indicate a t  leas t  
one of three early-stage indices may be rel iable  in predicting return runs. 
This report therefore merely deals with progress in establishing a forecast 



program i n  t h e  severa l  d i s t r i c t s  o t h e r  than Prince William Sound. The reader  
is  r e f e r r e d  to .  page 27 f o r  a summary of the  Prince William Sound pink salmon 
f o r e c a s t .  



SOUTHEASTERN ALASKA PINK SALMON FORECAST STUDIES 

I .  PRE-EMERGENT PROGRAM 

INTRODUCTION 

The Biological Research Division of the Alaska Department of Fish and Game 
began preparations i n  the  summer of 1962 f o r  a pre-emergent f r y  indexing 
program in  Southeastern Alaska, d i rected toward predict ing the abundance and 
d i s t r ibu t ion  of adul t  pink salmon returning from estimated l eve l s  of f r y  pro- 
duction. Prior  t o  the spring of 1963, ten streams had been examined t o  assess  
spawning area and prepare f o r  random sampling. 

In the spring of 1963, these ten streams were sampled, using the hydraulic 
sampler described by McNei 1 (1962a). An average number of 45 samples were 
taken dai ly  by a two-man crew indicat ing the f e a s i b i l i t y  of extensive sampling 
over large  areas of spawning a t  r e l a t i ve ly  low cost .  A t  this point of the pro- 
gram development the  need f o r  expanding the  sampling e f f o r t  was evident. 

In the summer of 1963, 85 streams i n  Southeastern Alaska were examined t o  deter-  
mine t h e i r  sui t ab i l  i t y  f o r  sampling in  the spring of 1964. Areas were designated 
and surveyed in those streams which appeared su i t ab le  t o  include i n  the sampling 
stratum. Areas from 60 streams wil l  be sampled in the  spring of 1964. Figures 
3 and 4 indicate  the location of streams t h a t  have been sampled i n  1963 and 
those considered f o r  1964 sampling. 

Objectives : 

1 .  To develop a method fo r  predict ing the abundance and d i s t r ibu t ion  
of p i n k  salmon returning t o  t h e i r  respective spawning areas i n  
Southeastern A1 aska. 

2. To gather basic information on the productivi ty of the  areas 
sampled. 

3. To determine whether the  same method can be extended t o  chum 
salmon. 

Methods : 

The sampling system presently i n  use was suggested by McNeil (1 962b). Br ief ly  
the goal i s  t o  est imate production in a l l  stream areas u t i l i z ed  by p i n k  salmon 
f o r  spawning which a r e  accessible t o  sampling crews. Both good and poor pro- 
ducing streams a r e  included in the basic sampling program, b u t  may be considered 
as  separate s t r a t a  t o  determine which type of stream provides the best index of 
major f luc tua t ions  in the s i z e  of the  returning runs of adul ts .  Sampling e f f o r t  
wil l  be a l located t o  the streams included in the sampling program on the bas is  
of areas avai lable  f o r  spawning and acce s s ib i l i t y  t o  sampling crews. 



Figure  3. Map o f  southern Southeastern Alaska showing pre-emergent f r y  sampl ing 
streams i n  1963 and 1964. 



Figure 4.  Map o f  nor thern  Southeas te rn  Alaska showing pre-emergent f r y  sampling 
s t reams i n  1963 and 1964. 

- 8- 



The basic sampling program i s  designed so t ha t  streams may be added a t  any 
future  time without sac r i f i c ing  previously acquired data. With the inclusion 
of more spawning a reas ,  some scheme of randomized cl uster  sampling wi 11 be 
adopted t o  maintain a h i g h  degree of eff ic iency in sampling. 

The program will  provide estimates of pre-emergent f r y  abundance per uni t  area 
of sampling bed (e .  g. , per square meter). This estimate mu1 t ip1  ied by the 
area of a stratum will  give an estimate of t o t a l  f r y  yie ld  from the stratum. 

Observations during the spring of 1963 

Information on abundance of f r y  was obtained from ten streams during l a t e  March 
and April of 1963. Hydraulic sampling of pre-emergent f r y  was employed i n  a l l  
streams except Disappearance Creek, where downstream migrants were trapped a t  
the mouth of the  stream. Data on Tra i to rs  Cove and Lovers Cove creeks were 
obtained from the Bureau of Commercial Fisheries and on Twelvemile Creek from 
the  Fisheries Research I n s t i t u t e ,  University of Washington. Table 1 indicates  
f r y  dens i t i es  observed in the areas sampled in the ten streams, as well as 
parent escapement estimates. 

Although we have no basis  for  comparison of what a cer ta in  f r y  density m i g h t  
mean in terms of an adul t  return t o  the streams w i t h  the exception of Harris 
River and Twelvemile Creek, several indications a r e  apparent i n  the limited 
1963 sampling even though some areas were examined a f t e r  f r y  emergence had 
begun. 

Windfall Harbor Stream #14, Seymour Canal 

I t  i s  evident from the pre-emergent data and other observations t ha t  the in te r -  
t i da l  spawning of 1962 a t  Windfall Harbor in Seymour Canal was largely unsuccess- 
f u l .  This area was u t i l i zed  by 2,500 female salmon i n  1962. Evidence of large 
scale bottom movement was evident in much of the i n t e r t i da l  area. This low f r y  
recovery per u n i t  area i n  the  spring of 1963 indicates  we can expect l i t t l e  
production from about half of the escapement in to  t h i s  stream. The weir count 
of the parent escapement r e f l ec t s  primarily upstream spawners i n  about the same 
concentration as  i n t e r t i da l  spawners. The upstream spawners were dis t r ibuted 
primarily in the  lower upstream area which i s  qu i te  unstable. Evidence of con- 
siderable bottom movement i n  the upstream area used fo r  spawning was evident in  
the spring of 1963, and ca s t s  suspicion on the r e l a t i ve  success of t h i s  segment 
of the escapement. 

The adul t  return t o  t h i s  stream wil l  probably be l e s s  than the parent r u n .  

Pleasant Bav Stream #16 

This stream, located i n  Seymour Canal, had good production in the  area sampled. 
The best overall  stream production recorded for  Southeastern Alaska i s  approxi- 
mately 45 f r y  per square foot  and 39.7 pink f r y  were recovered f o r  each square 
foot  excavated in the  lower area of the Pleasant Bay stream. The adul t  return 
t o  t h i s  stream should be a t  l e a s t  as good as  the parent year and probably be t te r .  



Table 1 .  Parent escapements and pre-emergent f ry densit ies in ten streams of 
Southeastern Alaska, 1962 and 1963. 

Parent  I~lean f r y  d e n s i t y  p e r  sq .  f t .  

S t r e  an Escapement Spring of 1963 

Number S t rean  P!sr.e and Location (1967)  Pinlc Chu~ 

14 brindf a l l  Harbor Creek, Se~ymour Cp-rlal 2,676 pinks* 5.2 
3,129 chums 

16 Pleasant  Bay Creelc, Seymour Canal 36,552 pitllCsY' 39.7 
1,697 chums 

49A Lovers Cove, Port  !falter,  Baranof I. ? 8.2 0 .? 

42 Snake Crcelc, Olive Cove, E t o l i n  I. 93,645 pinlts* 6.8 0.0 

108 lrnale Pass Creek, Pr ince of  \!ales I. 128,339 p i rks*  12.0 
1,357 chum 

84 T r a i t o r s  Cove Creelc, \ I .  &kin! Canal 30,000 pinkj '  
26,060 chums 

I n t e r t i d a l  Sect ion 12.5 
U p s t r c m  Sec t ion  18.4 

144 Harr i s  i l iver ,  Kasaan Bay ~ O , O O O " *  
Sec t .  1 A  - I n t e r t i d a l  n e g l l ~ f b l e  n e g l i g i b l e  
S e c t .  1B - I n t e r t i d a l  14.4 0.0 
Sec t .  23 - Upstream 7 -0  0.0 

145 Twe l v e n i l e  Ci*eelc, Xasaan Bay 17, OOO*" 4 -9 n e g l i g i b l e  

142 Old Ton C1.ce!cJ SICO!I~ A r m ,  ICaszan Bay 5,000"" 6.8 3 a7 

134 Msappcar ance Creek, C h o ~ l e y  Ssund 143 pinlcs* n e g l i ~ i b l e  18 .I. 1/ 
23,799 churns 

CalculntcB f r o n  migrant count divided by a r e a  of spaV8ining ground. 
c Ilcir c o u n t ,  not  i n c l u d i n s  n a j o r i t y  of i n t e r t i d a l  s p a r r ~ e r s .  

w if? IrrcluZ 2:; 211 spec ies  



Whale Pass Stream #I08 and Snake Creek #42 

These streams were sampled a f t e r  the f r y  emergence was well underway and i t  i s  
d i f f i c u l t  t o  in te rpre t  the data on production per uni t  area.  

A t  Snake Creek there were few f r y  i n  the gravel a t  the time of sampling and 
an average number of 93 dead eggs per square foot  of bottom. The ra ther  large 
numbers of dead eggs might indicate a heavy mortal i ty r a t e  and low production 
of f r y ,  however the  stream received very heavy seeding of eggs i n  1962. In 
back calculation using the  t o t a l  spawning area and t o t a l  deposition of the  
parent r u n ,  the numbers of dead eggs recovered do not indicate poor production 
of t h i s  stream. The presence of large numbers of pink salmon f ry  i n  the stream 
during the day a t  the time the stream was sampled leads one to  believe t h a t  the  
return in 1964 will  be no l e s s  than the parent r u n .  

Only a small area of lower Whale Pass Creek #I08 was sampled and production was 
12 f r y  per square foot .  Fry from the upper more productive stream areas had 
already emerged. The absence of dead eggs i n  these areas plus the presence of 
large numbers of pink f r y  in  the estuary a t  the  time of sampling probably indi- 
ca tes  t ha t  the stream had an overall good production and t ha t  a good return 
should be expected i n  1964. 

Kasaan Bay - Prince of Wales Island 

Harris River #I44 and Twelvemile Creek #145, located in Kasaan Bay on Prince of 
Wales Island,  had the best recorded f r y  production in the areas sampled since 
observations began by the Fisheries Research I n s t i t u t e  i n  the springs of 1958 
and 1959, respectively.  Table 2 indicates  the mean pink salmon f ry  density per 
square foot  f o r  Harris River from 1958 t o  1963 and fo r  Twelvemile Creek f o r  the  
years 1959-1961 and 1963. 

Shovel sampling a t  some r i f f l e  areas of Karta River in Kasaan Bay a l so  revealed 
large numbers of f r y  in the gravels of t ha t  stream. 

The f r y  production picture f o r  Kasaan Bay i s  excel lent  by comparison with past  
production w i t h  the exception of Skowl Arm where Old Tom Creec, the only stream 
sampled, had f a i r l y  low densi t ies .  

In 1964, we should expect t o  see one of the best runs since 1958 entering the  
Kasaan Bay area w i t h  the majority of f i s h  destined f o r  Karta and Harris Rivers. 



Table 2 .   re-emergent pink salmon f r y  densit ies and return run escapements 
in Kasaan area streams, 1 958 t o  1963. 

#14k H a r r l s  R i v e r ,  S e c t i o n  1B jY145 Twe lvernile Creek, Sn c t i o n  1 

Year of F r y  Re tu rn  1/ 
S a ~ . l i n c  I P i n k  fry/sq. C t .  Pinii f ry / sq .  ft . Escapement 

I 

80,ooo 4.7 17,000 

63,000 not sm-pled 29 ,800 

14.4 ? (1964)  5.2 ? (1964) 

T o t a l  s t r c s n  e s t i n a t e s ,  a l l  s e c t i o n s .  
d I n c l u d e s  escapement i n  I ~ d i a n  Cree:: t r i b u t a r y .  

Sou;'ce: 1959 t o  1962, Fis!~er!.es Research I n s t i t z t e ,  Univ.  of \!ash., P r o ~ r e s s  Rcpor t s  
on E f f e c t s  of L o ~ g i n g  r c s e a r c i ~ .  



SOUTHEASTERN ALASKA PINK SALMON FORECAST STUDIES 

11. ESTUARINE PROGRAM 

INTRODUCTION 

Forecast of adu l t  runs from observations on abundance of f r y  in the  freshwater 
environment assumes marine mor ta l i t i e s  wil l  be r e l a t i ve ly  constant  from year 
t o  year. However, the l imited data avai lable  point t o  the f a c t  t ha t  the mar- 
ine survival of the salmon f inger l ings  may vary from year t o  year.  [Royal 
(1 962a, 1962b), Parker (1 962), McNei 1 (1 963)]. 

The l i f e  history of young salmon i n  Southeastern Alaska es tuar ine  waters i s  
v i r t ua l l y  unknown and i t  i s  very possible t h a t  t h i s  period of a salmon's l i f e  
i s  extremely harzardous. P i n k  and chum salmon f r y  upon entering sa l twater  must 
abruptly adapt t o  many new conditions. The f r y  must f ind food f o r  the f i r s t  
time, withstand a change in temperature and s a l i n i t y ,  a s  well as cope with many 
new predators and paras i tes .  Should the young salmon not be able t o  cope w i t h  
a l l  of these changes they wi l l  not survive. 

As conditions a re  not the same every year i n  the  es tua r ies  when the  young salmon 
migrate seaward, there  i s  reason t o  think t h a t  the  survival of the salmon finger-  
l ings  may vary from year t o  year i n  the  estuary.  W i t h  this i n  mind, research 
a c t i v i t i e s  a t  the  Alaska Department of F i s h  and Game research s ta t ion  a t  Dis- 
appearance Creek, (Choml ey Sound, Prince of Wales Island) were extended in to  
the estuary (Figure 5 ) .  

The object ives  of t h i s  program were two-fold: ( 1 )  t o  s t a r t  ea r ly  marine l i f e  
history s tudies  on both the pink and chum salmon in Southeastern Alaska waters, 
and (2 )  t o  develop methods f o r  population enumeration and indexing of the salmon 
f inger l ings  i n  the es tuar ine  waters a s  they migrate seaward. A t  present ,  more 
problems e x i s t  i n  making val id  es tuar ine  population est imates of the  young 
salmon than freshwater es t imates ,  but more accurate forecas ts  should be possible 
should we succeed in developing a r e l i a b l e  es tuar ine  index. 

Materials and Methods 

During the spring of 1963, the  salmon f r y  migration was enumerated from Dis- 
appearance Creek, the main salmon producer i n  Chomley Sound, by means of a t o t a l  
weir. Numbers of downstream migrating f r y  were a l so  monitored from the other  
two major salmon producers i n  the Sound using indexing t raps  18 inches wide and 
3 f e e t  high. The r e s t  of the streams i n  t h i s  area probably produced l e s s  than 
10 percent of the Sound's f r y  migration. The object  of the downstream enumera- 
t ion of f r y  from these streams was t o  determine the number of salmon f r y  enter-  
ing the es tuary ,  the r e l a t i v e  s i z e  of the migrating f r y ,  and the survival of 
the  spawned eggs t o  the f ry  stage.  

Once the  number of f r y  i n  the estuary was known, study was begun on determining 
how and when these f r y  moved out of the  es tuary ,  t h e i r  growth r a t e ,  the extent  





of predation by predators,  population s i z e  a t  various times in the es tuary ,  
and causes of.any noticeable mor ta l i t i e s .  Beach surveys were made weekly by 
running an open sk i f f  along the Sound's 95 miles of shorel ine ,  f o r  observing 
the s i z e  and d i s t r ibu t ion  of the f r y  population i n  the estuary.  Also, while 
the salmon were along the beaches, seining was done t o  co l l e c t  specimens f o r  
growth and food s tudies .  When the f inger l ings  moved off  the beaches i n to  
deeper water, a lampara net  was employed t o  co l l e c t  specimens and determine 
the s ize  and posit ion of the  population present. An 18'  aluminum seine  sk i f f  
with a power block and a 17'  open outboard sk i f f  were used t o  f i s h  the lampara. 
The l a t t e r  sk i f f  was a l so  used t o  make the  beach surveys. 

Results 

The downstream migration of f r y  s t a r t ed  about the  f i r s t  of March i n  the  streams 
of Chomley Sound and by the middle of the month approximately 6,000 chum f ry  
were migrating out of the  South Arm streams, nightly.  However, the migration 
r a t e  did not reach t h i s  level in  the  West Arm streams unt i l  the f i r s t  of April .  
Figure 5 shows the progression of these f r y  as they migrated along the shores 
of Chomley Sound. 

By June f i r s t ,  the downstream migrations were completed and 3,000,000 chum f r y  
had migrated i n to  the  South A r m  of the Sound; and 2,000,000 chum and 1,260,000 
p i n k  i n to  the West A r m  of the  Sound (Table 3 ) .  

By the f i r s t  week of June, the  main body of f inger l ings  had moved out t o  the 
entrance of the Sound, following the shoreline f o r  the most p a r t ,  and were 
s t a r t i n g  t o  move offshore. After t h i s  da t e ,  we were no longer able t o  t r ace  
various segments of the  migration from the various streams a s  the f inger l ings  
were well mixed in  the  Sound. 

Lampara catches showed t h a t  the pink salmon f inger l ings ,  f o r  the most pa r t ,  
moved out of the Sound by the  12th of June and were feeding on the  outside of 
Clarence S t r a i t ,  pa r t i cu la r ly  i n  the t i d e  r i p s  a t  the entrance of Chomley Sound. 
Their movement a f t e r  t h i s  time was undetermined a s  our equipment did not permit 
adequate sampling i n  the open waters of the  s t r a i t .  The chum salmon f inger l ing ,  
on the other hand, apparently moved both back i n to  the Sound from the entrance 
where they had congregated the second week of June and a l so  out  of the Sound 
in to  Clarence S t r a i t  with the pink f inger l ing.  The s i z e  of these movements 
was undetermined. Some of the chum f inger l ing  moved back i n to  the Sound as  f a r  
as the old cannery s i t e  a t  Chomley near where the  South and West Arms converge 
(see Figure 5 ) .  

The chum f inger l ing  t h a t  moved back in to  the Sound were intermingled w i t h  a few 
remaining p i n k  and coho f inger l ings  t h a t  had not migrated out of the Sound. 
They fed in the  main section of the Sound unt i l  the l a t t e r  pa r t  of August when 
most of the  f inger l ings  were again out  a t  the mouth of the Sound. After the 
25th of August only scat tered f inger l ing  could be found in the Sound. These 
were concentrated i n  a t i d e  r i p  where the South and West arms of the  Sound 
converge. Sampling was discontinued a f t e r  the f i r s t  of September. 

There appeared t o  be a lessening of mor ta l i t i e s  in the f inger l ing  population 
a f t e r  they reached approximately 70 mill imeters in t o t a l  length. This was the 



Table 3. Outmigration of salmon f r y  a t  three  streams in Chomley Sound, 
1 963. 

Stream Pink Fry  Chum F r y  

Big Creel; 60, O O O ~  1,200,000- 1 / 

Sunny Creelc 1; 200 ,000~ '~  lOC ,000 1/ 

Msappe a r m c e  Cree!-< 1,200 g/ 3 , 0 0 0 , 0 0 0 ~  

-- 

Trap e s t i x a t e s  
Tct;al weir  counts  



size a t  which they moved off the beaches. However, from migration s ize of 34 mm 
total  length for  pink f ry  and 38-39 mm for  chums, until they reach 70 mm, (Table 
4 ) ,  the fingerling f e l l  prey t o  one possible serious predator, the Shiner sea 
perch, Cymatogastor aggregata, and several minor predators such as the rock- 
f ishes,  Sebastodes caur inus  and s. malinger, and the Dolly Varden char Salve l inus  
m a l m a .  No clupeid predators were observed in the Sound. 

The extent to which the Shriner sea perch preyed on the fry in the South Arm of 
the Sound i s  unknown a t  present. However, as the i r  numbers were almost equal 
t o  the salmon fry population and they milled in the schools of f ry  in South 
Arm i t  i s  possible that  they were a serious predator on fry there. The South 
Arm sea perch stomachs examined showed they were primarily invertebrate feeders 
b u t  the larger specimens almost always contained fry.  

A t  the mouth of Big Creek the sea perch were observed to  be a serious predator 
as were the Dolly Varden char on the downstream migrating fry.  In several days 
observation i t  appeared tha t  none of the fry migrating downstream during the day, 
over the mile long t ide f l a t  on th i s  stream, were able t o  get by the voracious 
Do1 ly Varden and Shiner sea perch. A t  the time of observation which was near 
the peak of -.the run, between 700-1,000 fry per hour were migrating downstream. 
On none of the other stream was t h i s  heavy predation noticed. 

No predators w i t h  the exception of cottus asper were observed to  feed'on the f ry  
migrating from Sunny Creek. 

Table 4. Length of salmon f ry  and juveniles in samples in Chomley Sound, March 
to  August y 1963. 

-- -- 
Date P i n k  SaLcnn Chum Sainon 

--- 
Averasc D x n s t  r a m  
migra t ion  s l  ?e 

~ u n c  5 65 71 
July 15 82 9 5 

July 31 --1/ 127 

A~gus t 17 ---L/ 144 

August 23 162 - -- 
1 6 6 ~  

Jnly snall nuxbers cf p in l r s  ~ ~ j i ' , -  c ~ ~ t l . i r e C  2 2  t h i s  t ine.  Lengths r a g e d  frcm 115 

t o  0 These \re% p r - b a b l y  :?ot a v 3 r . a ~ ~  s i z e  f l n ~ e r l i l l g s ~  

Src.:ple c 2 l l e c t ? d  f r o c  SLa:e:.ici, S+r& t ,  



PRINCE WILLIAM SOUND PINK AND CHUM SALMON FORECAST STUDIES 

INTRODUCTION 

This i s  the t h i rd  report  on forecast  s tudies  i n  Prince William Sound. Results 
of work on the p i n k  salmon r u n  which returned i n  1962 were reported i n  the  
Department's Memorandum #5 (November 22, 1961) and t ha t  on the 1963 r u n  i n  
Informational Leaflet  #21 (January 1 ,  1963). Techniques employed t o  forecast  
the 1964 p i n k  salmon r u n  were basical ly  unchanged from those described in the 
above reports .  Three successive f i e l d  programs again were used t o  determine: 

(1)  Relative abundance of spawners in the  1962 escapement, by d i s t r i c t  and 
time, 

(2)  Relative abundance of pre-emergent f ry  in  stream gravels during March 
and ear ly  April of 1963, and 

(3)  Rela-tive abundance of early-stage f r y  along estuary shorelines during 
May and June, 1963. 

A fourth program, employing purse seining during July and August in f i o rd  
entrances and Prince William Sound o u t l e t s ,  was again too limited by f a c i l i t i e s  
available to be of value in the forecast .  

Background data from research of the U.S. Bureau of Commercial Fisheries and 
the Fisheries Research I n s t i t u t e ,  University of Washington, provided escapement 
and return r u n  information fo r  the period 1939 t o  1959, pre-emergent f r y  abun- 
dance data fo r  1958 and 1959, and es tuar ine  f ry  abundance fo r  1956. With these 
data fo r  comparison, the Department indicated the 1962 pink salmon r u n  would 
t o t a l  from 3.0 t o  9.8 mill ion,  with average expectation 6.4 million according 
t o  past  escapement-return information. The pre-emergent f r y  index fo r  1962 had 
very l imited back data fo r  use in forecast ing,  but the most r e l i ab l e  forecast  
was s ta ted  as  8.9 mill ion.  The es tuar ine  f r y  index was too new t o  be of value 
in forecast .  Actual return in 1962 (catch plus observed escapement) was 8.8 
mil l ion,  thus giving c r ed ib i l i t y  t o  the pre-emergent f r y  index. 

In forecasting the 1963 r u n ,  the escapement index i n  1961 was the highest ever 
observed. We had no way of evaluating the reproductive potential  of so large 
an escapement using past escapement-return information. I t  was simply noted 
t ha t  large escapements i n  the  past  had produced t o t a l  returns from 4.7 t o  12.9 
million pinks and t h a t  the average return was 8.6 million fo r  these large escape- 
ments. The pre-emergent f r y  index led one t o  be pessimistic,  forecasting only 
5.0 mill ion from in t e r t i da l  sampling and 6.4 mil 1 ion from upstream sampling, but 
t h i s  index was recognized as  low due t o  our i n a b i l i t y  t o  sample ce r ta in  upstream 
areas which have recently become important producers in the odd-year cycle. The 
es tuar ine  index indicated a very large  r u n  of 12.7 million b u t  i t  was necessari ly 
based upon only one previous return.  Actual return in 1963 to ta led  6.6 million 
pink salmon or  we1 1 below expectations from escapement and es tuar ine  f r y  indi - 
ces and s l i gh t l y  above t h a t  shown by the  pre-emergent f r y  index. Distr ibution 
of the 1963 run in various d i s t r i c t s  was as predicted, b u t  the Eastern D i s t r i c t  
ear ly  runs were weaker than indicated by a l l  indices. 



FORECAST INDICES FOR 1964 PINK SALMON RUNS 

1.  Escapement in 1962 

The 1962 r u n  produced the  l a rges t  even-year catch since 1944 and escapement 
magnitude was corre la ted with catch. Total observed escapement in 329 streams 
surveyed was 2,019,000 p i n k  salmon and the comparable escapement index in 80 
major streams 'was 1 ,501,000 pinks. Both of these f igures  exceed those recorded 
f o r  a l l  previous even-years, but a re  s l i g h t l y  l e s s  than escapement t o t a l s  in  
1961. Distr ibution of escapement was good, with a l l  d i s t r i c t  t o t a l s ,  except 
t h a t  of the  Southwestern D i s t r i c t ,  exceeding those of recent years.  Table 5 
gives comparative counts, by d i s t r i c t ,  f o r  the 80 index streams f o r  even-years 
1956 t o  1962 and f o r  a l l  329 streams surveyed in 1962. 

Table 5. Prince William Sound pink salmon escapements, by management d i s t r i c t ,  
1956- 1962. 

I I 

t :  See F i m r e  3 f o r  d i s t r i c t  boundar i e s .  :lorthi;.?stern d i s t l > i c t  i n c l u d e s  Coghi l l  

s u b - d i s t r i c t  and Southwzstern  d i s l i r i c ' i  i n c l u d e s  E s h a ~ y  s u b - d i s t r i c t .  
Sourca: F. R .  I., U. of tl. 1956, 1953; =FCC 1950, 1962 

The most s i gn i f i c an t  increases from preceding cycle years occurred in the North- 
ern, Northwestern, Mon tague , and Southeastern D i  s t r i c t s .  As wi t h  a1 1 recent  
even-year runs, the 1962 run consisted primari ly of i n t e r t i d a l  spawners; foo t  
surveys indicated about 70 percent of the  p i n k  salmon spawners se lected the  
i n t e r t i d a l  zones. 

T c t a l  f o r  fill Streams 

1962 (110. of  St reams)  

650,700 ( 100 I 
253,400 (41)  

417,200 (461 

107,900 (53  
318,200 (46)  

271,700 ( 5 3 )  

I(anagerr,ent 
D i s t r i c t  

EASTERN 
JIORTflEK? 

IIORTII!!ESTERI! 

SOUPH:.'ESTERiI 

I.IOIIT~CUE 

Timing of the 1962 spawning i s  indicated i n  Figure 6 which shows weekly t o t a l  
counts of pink salmon in the  80 index streams w i t h  comparable information fo r  
1958 and 1960. After July 7 ,  the numbers of spawners i n  1962 exceeded those of 
the  two previous cycle years in  a l l  sec t ions  o f  the run. Greatest  r e l a t i v e  gain 
occurred from mid-July t o  mid-August; this  r e f l e c t s  s i gn i f i c an t  gains i n  the  
early-run and middle-run escapements. 

T o t a l s  f o r  80 Index St reams Only: 

1956 1958 19 60 19 62 

470,000 240,100 384,600 5O6,gOO 
130,700 70,900 108,100 212,200 

142,600 148,100 153,100 330,100 

33,500 41,400 82,000 45,200 

66,400 29 ,goo 124,800 210,100 

SOUTi.:E?.STERil, 168 ,j'00 53,700 122,400 l94,1:0@ 



JUNE JULY 

Figure 6.  Weekly e s t ima te s  of l i v e  pink salmon i n  80 major s t reams of Prince 
William Sound, 1958, 1960, and 1962. 



The escapement-return r u n  re la t ionship  fo r  Prince William Sound pink salmon 
has shown considerable v a r i a b i l i t y  f o r  a l l  periods since escapement data became 
avai lable .  From Figure 7 ,  i t  i s  c l e a r  t ha t  the escapement information from 
1939 t o  1951 collected by the Bureau of Commercial Fisheries i s  not comparable 
t o  t ha t  col lec ted since 1952 by the present observer. The vas t ly  d i f f e r en t  
slopes of the l i n e s  f i t t e d  t o  these two groups of data suggest the  former 
observers were f a r  more conservative in estimating numbers of pinks i n  the 
escapement. 

In r e l a t i ng  the 1962 escapement index t o  probable re turn  in 1964, the re la t ion-  
ships established between 1952 and 1963 should therefore  be of most value; 
production from escapements during t h i s  recent period indicates  the large  1962 
escapement should produce a return of from 3.58 t o  11.14 mill ion (95% confi- 
dence i n t e rva l )  i n  1964 with the  most probable re turn  of about 7.36 mill ion.  
The two years with escapements as  large as 1962 (1954 and 1961) have given 
return of l e s s  than average s i z e ,  b u t  too few data e x i s t  t o  e s t ab l i sh  t h a t  
these large escapements were above optimum s i ze .  We conclude only t h a t  escape- 
ments above 700,000 on the current  index may produce a broad range of re tu rns ,  
w i t h  individual re turns  influenced f a r  l e s s  by var ia t ions  i n  numbers of spawners 
than by events i n  the  l i f e  history subsequent t o  spawning. 

2. Pre-Emergent Pink Salmon Fry Sampling, Spring of 1963 

In the 1 imi ted hi s tory  of area-wide pre-emergent f r y  sampling (1958-1963), 
the re la t ionsh ip  between the  f ry  index and return has been be t t e r  than t h a t  
observed between escapement and re turn .  Sampling of the  even-year cycle in 
the  springs of 1959 and 1961 revealed a f r y  increase r a t i o  of 2.78; t o t a l  
re turn  runs i n  1960 and 1962, a s  measured by catch plus t o t a l  observed escape- 
ment, increased by a r a t i o  of 2.75. The even-year escapements from 1952 t o  1962 
have been predominately (70 t o  77%) i n t e r t i da l  spawners. T h u s ,  pre-emergent f r y  
sampling on even-year runs i s  much simpler and the r e s u l t s  more conclusive than 
odd-year runs,  which tend t o  use more remote upstream zones fo r  spawning. Our 
forecas t  f o r  1964 i s  therefore  based on f r y  abundance-return re la t ionships  
established by the 1958-1 960 and 1960-1 962 cycles. 

Techniques of pre-emergent sampling in 1963 varied from previous years i n  one 
minor respect;  a small portion of the i n t e r t i da l  zones below the hal f - t ide  mark 
which previously had been included i n  sampling ( 4 '  t o  6 '  t i d e  area)  was elimin- 
ated i n  1963. Mortality of eggs i n  t h i s  area has been found t o  be almost t o t a l  
in previous work. Samples obtained from t h i s  area i n  former years have been 
eliminated fo r  purposes of comparison with the 1963 samples. 

Table 6 summarizes the r e su l t s  of pre-emergent f r y  sampling in a l l  years.  The 
adjusted f r y  density i s  comparable f o r  a l l  years. 

Among the data presented in Table 6 ,  the most per t inent  and comparable fo recas t  
of the 1964 r u n  i s  t h a t  on i n t e r t i da l  zones of major streams. Minor stream 
sampling i n  1958-1959 dea l t  with a d i f f e r en t ,  l e s s  productive group of streams 
than did sampling in 1961-1963; upstream zone sampling was not conducted pr ior  
t o  1961. Further, i t  i s  questionable whether the f ry  indices on odd- and even- 
year stocks a r e  comparable due t o  wide d i spar i ty  in proportion of i n t e r t i da l  
spawners on the two cycles and the sampling d i f f i c u l t i e s  thereby created.  
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Figure 7. Escapement-return relationships, 80 major stream index, Prince 
William Sound, pink salmon, 1939-1951 and 1952-1961. Broken lines 
are 95 percent confidence limits of lines. 
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Table  6.  R e s u l t s  of pre-emergent  p i n k  salmon f r y  sampl ing ,  1958 t o  1963 
( P r i n c e  W i  11 iam Sound).  

- - 
Saxplin:: Tic. of 80. of I*?ean Fry C e n s i t y  Adjus ted  F r y  P e r c e n t  E r r o r  o f  

Year St rea i i s  ~ a ~ p l e s u  Pe r  Square Foot ~ e n s i t ~ g  irleans ~t 90s C.L.  1/ 

B. IWTERTIDcIL ZONES. I4II.JOR STREzVIS ONLY 

C. I1ITERTIDz2L AND UPST8CA;i ZOIES , ALL STREAi,iS S,?I,IPLFn 

D. E A R L Y ,  !.IIDDI.E ht:D LATE STREJJi GROUPS, ALL ZOIIES, ALL STREAIIS S N s I P E D  

-- 

Square-ya1.d s a z p l e s  i n  1958, 1959 and lgG1; 3 - squa re - foo t  szrnples i n  1962 and 1963.  
Sa:..?les f r o n  41 - 61 t iclo stratur?. e l i rn ina t cd  f o r  y e a r s  1961 and 1962; a d j u s t r e n t  
e s t i n a t e d  f o r  y s a r s  19 58 and 1353. 

I/ Ferce: : ta~c  e q u i v a l e n t  of  1 0 s  co?.fider.cc In:erval ,  c a l c u l ~ t e d  f o r  a d j a s t e d  m a n s  fro:: 

v a r i a t i o n  o f  squa re  -;r2rc! and 3-si;u?;.r: - f o o t  s z . p l c s  and t:!us r.ot d i r e c t l y  a p p I i c ~ S 1 e  
t o  sq i :zre- foot  m a n s .  

Source:  1953-1359, Kir21:ood (1962) ;  13G1-156j, ;LD?~G. 



Pre-emergent pink salmon f r y  abundance in major-stream in t e r t i da l  zones in the  
springs of 1959, 1961, and 1963 lead to a forecast  of 6.13 million pinks in 
the to ta l  return in 1964. W i t h  only two years of background ava i lab le ,  the 
degree of var ia t ion or  range of return can not be calculated.  

Forecasts from other f ry  indices shown in Table 6 give s l i gh t l y  higher e s t i -  
mates fo r  1964. This i s  due to  r e l a t i ve ly  higher dens i t i es  of f r y  found in 
minor streams and upstream areas ,  than in major stream in t e r t i da l  zones, during 
the past  t h r ee  years. The significance of these differences in regard to  prob- 
able return i s  n o t  c lear  a t  t h i s  time. I f  as  suspected, the minor-stream and 
upstream areas i n  Prince William Sound a r e  in termit tent  producers, the current  
abundance levels  noted in  them may have an important impact on the return runs 
of pink salmon. 

Part D of Table 6 indicates a most important feature  of 1963 pre-emergent samp- 
l ing.  Early-run and middle-run streams had greater  f r y  abundance i n  1963 than 
in e i t he r  1961 or  1962, while the  late-run stream f r y  abundance was only about 
half of 1961 and s l i gh t l y  above t ha t  of 1962. Since about 70 percent of the 
Prince William Sound streams have runs of the  l a t e  type, t h e i r  r e l a t i ve ly  poor 
production of f r y  during the current  cycle fu l l y  accounts fo r  the serious 
reduction inherent i n  the 1964 forecast .  O u r  6.13 million forecast  f o r  1964 
represents a one-third reduction from the 8.76 million r u n  of 1962. 

Figure 8 summarizes var ia t ion of pre-emergent f r y  abundance during March and 
April ,  1963, in various d i s t r i c t s  of the  Sound'. 

Mean f r y  dens i t i es  shown represent combined i n t e r t i da l  and upstream zones where 
available.  Relatively good abundance was evident in Port Wells and Valdez Arm, 
the two principal early-run areas ,  and i n  the  Northern and Southwestern Dis- 
t r i c t s  where l a t e  runs occur. Fry were moderately abundant i n  late-run areas 
of northern Montague Island,  the Southeastern D i s t r i c t  and a t  Sheep Bay. Except 
f o r  one small upstream area in Landlocked Bay, Port Fidalgo streams had very 
poor f r y  abundance. The off-year r u n  a t  Coghill River gave poor indicat ions ,  
as expected. No streams in Port Etches were sampled, but subsequent observa- 
t ions  on es tuar ine  f r y  abundance indicated good production. 

3. Estuarine Fry Observations, May and June, 1963 

Three surveys of bay and estuary beaches, in  marked counting sections established 
i n  1961, were accomplished between April 29 and June 9, 1963. In addition t o  the 
seven es tuar ies  surveyed in 1961, sampling was a l so  done i n  Port Fidalgo, Port 
Valdez, College Fiord, Culross Passage, and Dangerous Passage in 1963 (see Fig- 
ure 9).  A t o t a l  of 80 nautical miles of shoreline was observed i n  1963. Visual 
estimates were taken from an elevation of 10 f e e t  from the bow of an 18-foot 
outboard s k i f f .  Weather conditions were somewhat poorer during the survey per- 
iod of 1963 than was the  case in 1961 and 1962. Dip net and beach seine samples 
were obtained from various populations observed t o  es tab l i sh  species composition, 
s i z e ,  and condition fac tor .  

Including sampling in Olsen Creek, Port Gravina by the Bureau of Commercial 
Fisheries.  
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Rela t ive  Abundance 

FAIR - 10-25 f ry/sq .  ft. 

POOR - under 10 f ry / sq .  E t .  

F i g u r e  8. Mean p i n k  salmon f r y  p e r  s q u a r e  f o o t  i n  39 s t r e a m s  sampled i n  
March-Apri 1 , 1963 and g e n e r a l  p a t t e r n  o f  abundance by d i s t r i c t .  
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Figure 9. Location of e s t u a r i n e  sampling a r e a s  and r e l a t i v e  abundance of 
pink salmon f r y ,  May-June, 1963. 
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The r e su l t s  of the  1963 survey a r e  shown in Table 7 in terms of average pink 
salmon f r y  per'mile in each es tuary ,  with comparisons t o  observed dens i t i e s  
i n  1961 and 1962. Poor t o  f a i r  f r y  dens i t i e s  were recorded in a l l  areas 
except Port Etches. The sum of 1963 peak counts in the seven e s tua r i e s  observed 
f o r  three  years was only 55 percent of the  count in 1961 and 39 percent of the  
count in 1962. 

Outmigration from streams i n  1963 was l a t e r  than t h a t  noted i n  1961 and qu i te  
s imi lar  t o  the timing in 1962. The l a t e r  outmigration was manifest i n  re la-  
t i ve ly  l a t e  abundance peaks along the shorelines and poor condition of f i s h .  
As noted in Table 7 ,  peak counts i n  most es tua r ies  occurred in l a t e  May or ea r ly  
June. Techniques described by Sheridan and Noerenberg (1 963) were used t o  mon- 
i t o r  r e l a t i v e  robustness of f r y  in 1963. Length-volume re la t ionships  on both 
downstream migrants and small f r y  i n  e s t ua r i e s  in 1963 were r e l a t i ve ly  poor in 
comparison t o  1961 f r y  but very s imi lar  t o  1962 f ry .  These di f ferences  may i n  
par t  explain the d i spar i ty  i n  r a t e  of re turn  from es tuar ine  f ry  populations 
observed in 1961 and 1962. 

The re la t ionship  of the es tuar ine  index t o  re turn  run, as applied t o  the  Sound 
as  a whole, has been poor in  i t s  l imited history.  Relationships between f r y  
and return-run abundances in individual bays has been var iable  i n  t h e i r  e f f i -  
ciency fo r  fo recas t  use as  indicated i n  Table 8. W i t h  no c lear-cut  corre la t ion 
of f r y  and returning adu l t s  ye t  apparent, we can not i n t e rp r e t  the  poor est imates 
of es tuar ine  f r y  in 1963 w i t h  any ce r ta in ty .  Averaging of ra tes ,  of re turn  fo r  
the pas t  two years plus s imi lar  data from 1956l, y i e ld s  a 2.97 million est imate 
f o r  the  1964 pink salmon r u n ,  w i t h  observed var ia t ion indicat ing a range of 1.45 
mill ion t o  4.85 million pinks. 

4. Forecast Summary fo r  1964 Pink Salmon Run 

Forecast material on the Prince William Sound 1964 pink stocks i s  shown in  
Figure 10 and can be summarized as  follows: 

( a )  Three abundance checks were made t o  fu r the r  es tabl  i sh  which point 
in the  l i f e  history can be used most e f f i c i e n t l y  f o r  fo recas t .  

( b )  Escapement index in 1962 was the l a rge s t  on record f o r  an even- 
year w i t h  excel l en t  d i s t r ibu t ion  in a l l  d i s t r i c t s .  Escapement- 
re turn  data s ince  1952 a r e  more comparable with the present 
index than e a r l i e r  data but they reveal t h a t  a wide var ia t ion 
i n  re turn  i s  possible f o r  any escapement index level above 700,000. 
An  average re turn  i n  1964 would y ie ld  7.36 mill ion pinks but return 
may range from 3.58 mill ion t o  11.14 mill ion.  

( c )  Pre-emergent f r y  sampling in March and April 1963 indicated fresh- 
water mor ta l i t i e s  were moderately severe and forecasted a 1964 r u n  
of 6.13 mill ion pinks. The l a t e  or  main-run streams suffered the  

Unpublished data from Fisheries Research I n s t i t u t e ,  University of Washington. 



Table  7 .  Pink salmon f ry  abundance e s t i m a t e s  i n  the e s t u a r i e s  of P r i n c e  
William Sound, 1961 t o  1963. 

iiean fry p e r  n a u t i c a l  z i i l e ,  by survey p e r i o d :  Ra t ios  o f  

1~IeanI.l i les A0r.-flay I4ay I?ay Play-June June Peak Est imates  

Es tuary  Year Sm,pled 2 9 - 9  1 0 - 1 9  2 0 - 2 9  3 0 - 9  1 0 - 1 9  1963/1361 

*SHEEP BAY 1961 9.0 1,800 21,200 19,300 1,500 1,700 

1962 8.9 2,300 27,100 61,100 35,600 5,900 

1963 7.7 800 5,600 12,400 4,200 --- o -58 

PORT FIDALGO 19 63 3 .o 300 1,500 --- --- --- 

*GALEPIA BAY 1961 8 . 0  30, 100 --- 16,000 - - - 200 

1962 9.3  4,800 -- - 22,000 --- 1,600 
1953 6.7 700 8,600 --- 3 ,200 --- 0 .29 

PORT VALDEZ 1962 5.7 5,000 --- 6,600 - - - --- 
-' 1963 5.3 1,200 1,300 --- --- --- 

COLLEGE FIORD 1962 6.0 1,100 -- "-- - - - - - - 
1963 3.4 40 300 --- --- - -.. 

*PIGOT BAY 1961 5.3 3,700 -- - 11 YO0 --- 600 

1962 4.6 10,700 --- 24 , 300 - - - 1,000 

1963 4.5 400 - - - 7,300 -" - --- 1.97 

*ELRI?lGTG;I PASS. 1961 9.1 6,200 --- --- --a 12,200 

1962 8.9 800 --- 13,600 - - - 20,100 , 

1963 7.5 4,600 --- 11,700 - -- 11,400 0 -95 

*PORT ETCHES 1961 4.0 8,800 --- --- --- 3,300 

1362 6.5 16,400 --- 52,600 --- - -- 
1963 6.6 l o ,  800 --- 24,900 --- 28,300 3.22 



Table 8. Ra t ios  of popula t ion  d e n s i t i e s  a t  e s t u a r i n e  f r y  and a d u l t - r e t u r n  
phases  o f  1962 and 1963 pink salmon runs. 

SA:.IPLING AREA " PINK FRY RATIOS ADULT RZTUR:I RILTIOS 

1962/1961 19 63/13 62 

SHEEP BAY 2.89 1.86 

GALENA BAY 0 a73 0.35 

P I C I T  BAY 6.52 0 . 6 2  

PORT CHAL~CERS o .85 1.62 

PORT ETCHES 5 -97 2.05 

AND TOTAL PIIS RETURPl RIITIO 1.40 0.7'4 



Year of Return 

Figure 10. Comparison of three  fo recas t  indices  and corresponding re turn  
runs, pink salmon, 1954 t o  1963, with three  est imates of 1964 
run based upon these indices (Prince William Sound). 



most severe mor ta l i t i e s  while early-run and middle-run streams 
contained more f r y  than during the previous two years.  

( d )  Estuarine f r y  sampling gave only poor t o  f a i r  indices in a1 1 
areas except Port Etches. Relative abundance in 1963 compared 
t o  previous years suggests a 2.97 mill ion run i n  1964 b u t  per- 
formance of t h i s  es tuar ine  index has been extremely poor in pas t  
forecas ts .  

The most e f f i c i e n t  index avai lable  f o r  forecas t  i s  t ha t  on pre- 
emergent f r y  and we conclude therefore  t h a t  6.13 mill ion i s  the 
best  est imate f o r  1964. Also re f lec ted  from this sampling i s  
t h a t  ea r ly  and middle runs will  improve over 1962, y ie lding some 
improvement i n  the July catch from stocks bound f o r  Port Wells 
and Valdez Arm. I t  i s  a l so  evident t h a t  the August 1964 catch wil l  
decline ser iously  from t h a t  of 1962, the loss  probably t o t a l i ng  
about 2 mil l ion pinks. 

FORECAST INFORMATION FOR 1964 CHUM SALMON RUN 

Chum salmon have accounted f o r  15 percent of the  commercial catch and 26 percent 
of the case pack in Prince William Sound since 1950. Variations from this  aver- 
age catch have ranged from 9 to  49 percent of the  Sound catch.  Chums a r e  
c losely  associated w i t h  pink salmon i n  both the spawning grounds and es tuar ine  
rear ing areas.  The pre-emergent f r y  sampling phase of forecas t  research has 
been gradually modified t o  include ce r ta in  key chum streams where sampling of 
pinks was not already being conducted. 

Age analys is  by Thorsteinson, Noerenberg, and Smith (1963) on chums of t h i s  area 
from 1952 t o  1958 indicated average age composition of runs was 13 percent 3-year- 
o lds ,  75 percent 4-year-olds and 12 percent 5-year-olds. He1 l e  (1 960) found t ha t  
3-year-olds made up 50 percent of the  r u n  i n  1959. Age analys is  on the 1963 runs 
by the Department of Fish and Game a l so  revealed an unusually high proportion of 
3-year-olds: 41 percent 3s,  49 percent 4s ,  and 10 percent 5s. The 1964 r u n  wil l  
thus be the  second phase of the re turn  from the Department's f i r s t  year of young 
fish sampl ing in 1961. The appearance of 540,000 3-year-olds in 1963 shows 
unusual s t rength  of the  offspring population produced from 1960 spawning, and 
confirms the f inding from young f i s h  s tud ies  reported below. No c l ea r  re la t ion-  
ship has been shown between numbers of 3-year-olds in one year and numbers of 
4-year-olds the following year ,  b u t  o ther  information suggests a large chum r u n  
may occur i n 1 964. 

1. His tor ic  Population Trends 

Abundance peaks in p i n k  salmon in the 1930s and 1940s were accompanied by simi- 
l a r  abundance peaks in chum salmon about two years l a t e r .  Very high reproduction 
r a t e s  were manifest in  1961 and 1962 re turns  of p i n k  salmon and i n  the 1962 and 
1963 re turns  of chum salmon. This pat tern  suggests a strong chum salmon run in 
1 964. 



2. Recent Escapement Trends in Chum Salmon 

A summary of chum salmon escapement counts by management d i s t r i c t ,  from 1956 
t o  1962, i s  presented in Table 9. Except i n  1959, the escapement surveys in 
a l l  years  shown were extensive on the approximately 160 streams which contain 
chum spawners. The 1960 escapement, which should be the most important con- 
t r i bu to r  t o  the 1964 run, was of intermediate s i z e .  The Eastern D i s t r i c t  
contained about 45 percent o r  a normal proportion of the spawners. Dis t r i -  
bution was f a j r  among streams of the other d i s t r i c t s .  

No c lea r  re la t ionship  i s  evident between escapements in the  period 1952-1959 
and the return runs produced. As shown i n  Table 10, which has been developed 
from the l imited age analys is  ava i l ab le ,  some of the  smaller escapements have 
produced the l a rges t  r e tu rns ,  but var ia t ion in escapement level was r e l a t i ve ly  
limited i n  t h i s  br ief  period. 

3. Results of Pre-Emergent C h u m  Salmon Fry Sampling 

Pre-emergent f r y  sampling i n  1958 and 1959 was l e s s  applicable t o  chum salmon 
forecas t  than work i n  1961 , 1962, and 1963 because so 1 i t t l e  sampl ing was 
accomplished in  major chum streams. I t  is probable t h a t  t h i s  explains the 
apparent lack of corre la t ion between f r y  dens i t i e s  in these two years and the 
subsequent re turns ;  while 1959 samples of f r y  indicated a severe decline from 
1958 abundance, the  return runs from 1959 were nearly twice the re turns  from 
1958. In Table 11 i s  shown the r e su l t s  of sampling i n  only those streams nor- 
mally carrying major chum spawning populations w i t h  a breakdown by ea r l y ,  middle, 
and l a t e  stream types. 

From Table 11 we note t h a t  chum salmon f r y  dens i t i e s  in ea r ly  streams, middle 
streams and f o r  the t o t a l  samples were greater  in the  spring of 1961 than in 
any other year of sampling. The majority of f r y  observed in 1961 should 
return as  adu l t s  in 1964. I t  i s  f e l t  t h a t  f a i r  r e l i a b i l i t y  can be placed on 
sampling beginning in  1961 and thus t h a t  large ea r ly  and middle runs of chums 
wil l  occur i n  1964. Galena Bay, Olsen Bay, and Sheep Bay i n  the Eastern Dis- 
t r i c t  and Macleod Harbor in the Montague D i s t r i c t  had the highest f r y  dens i t i e s ;  
we would expect these  locations t o  have some of the  best runs in the  Sound. 
However, unt i l  two more years pass,  we wi l l  be without a d i r ec t  comparison of 
f r y  abundance versus adu l t  return and cannot accurately fo recas t  numbers i n  the  
return unt i l  t h a t  time. 

4. Estuarine Sampling 

Beach surveys of young chum salmon in the e s tua r i e s  revealed r e l a t i ve ly  h i g h  
abundance of f r y  i n  s i x  of seven areas examined i n  1961. This was especia l ly  
t rue  in the mainland a rea ,  Sheep Bay, Galena Bay, Unakwik I n l e t ,  and Pigot 
Bay, where 4-year-olds nearly always dominate the re turn .  In the three  island 
a reas ,  Port Chalmers, Port Etches, and Elrington Passage, abundance of chum f ry  
i n  the e s t ua r i e s  was higher in 1962, but 3-year-olds are commonly very impor- 
t an t  in the re turn  t o  these late-run areas.  These r e su l t s  support the indi-  
cat ions from pre-emergent sampling t h a t  1964 adu l t  runs should be r e l a t i ve ly  
1 arge. 



Table 9. Chum salmon escapements, by management di stricts , 1956-1 962 
(Prince William Sound). 

PI AN AGEI*IEfiT 

DISTRICT 1956 19 57 19 58 19 59 1 9  60 1961 19 62 

EASTERN b y  100,200 161,500 42,400 35,100 92,100 1 ~ 8 , 0 0 0  238,700 

NORTHERPI 46,000 33,200 12,300 4,000 24,700 50,400 67,700 

NORTirkrESTERX 64 ,500 46,200 10,500 107,100 40,500 70,9GO 96,000 
SOUTHk!ESTERN 4,900 5,300 4,400 1,300 4,800 4,800 10,609 
MOliThGiJE 4,900 S,7CO 7,000 3,500 16,800 34,400 31C,200 
SOUTHEASTERN 17, l o o  13,509 9,200 6,700 23,000 59 ,900 39,700 

PiIS TOTAL 237,600 269,400 85,800 157,700 201,900 338,400 486,900 
-- 

SOURCE: P.R.I., U. of !.I., 1956-1958; U.S.F,k!.S. 1955-1959; A.D.F.& G . ,  1960-1962 

Table 10. Chum salmon escapements and returns, by age class, in Prince 
William Sound, 1952 to 1963. 

- 
ESCAPEI*ENT ESCAPEItEIIT ADULT ETURi; AT AGE: 

YEAR INDEX 3 YEARS 4 YEARS 5 YEARS TOTAL XETURN 

* Returns  based p r i m a r i l y  on escapemerlt Index due t o  l a c k  of f i s h e r y ,  and t h e r e f o r e  
a r e  low e s t i m a t e s .  



Table 1 1 .  Results of pre-emergent chum salmon fry sampl ing i n  major chum 
streams, 1958 to 1963 (Prince Will iam Sound). 

Nunbe r Nunbe r Percent  E r r o r  

Sampling of o f  Kean F r y  Cens i ty  of FIeans a t  
L/ p e r  square foo t  2/ 

Year Streams Sari? lo  s 90% Conf. Level - 

C . L A T E  -RUN S T R E N - I S  

D. ALL MAJOR CHUI.1 SALI.!OH STREfib lS  COi,IBINm 

Inc ludes  o n l y  a r e a s  sampled above 6-foot t i d e  l e v e l  of i n t e r t i d a l  zones p l u s  
upstream zones; sqv.are -yard samples i n  1958, 1959 and 1961, 3-square-foot s m p l e s  
i n  1962 and 1963. 

Percentage equ iva len t  of 90% confidence i n t e r v a l ,  c a l c u l a t e d  from v a r i a t i o n  of 
square  -yard and 3-square-foot  samples and thus  not d i r e c t l y  app l icab le  t o  square - 
f o o t  rr.eans. 



5. Forecast Summarv f o r  1964 Chum Salmon Run 

Based upon observed var ia t ions  i n  actual runs, the 1964 runs should approach 
h i s to r ic  maximum levels  of over 1.0 mil l ion in t o t a l .  Chums appearing in the 
Sound in l a t e  June and ea r ly  July wi l l  form the bulk of the  r u n .  Stocks of 
the Eastern D i s t r i c t ,  primarily those spawning in Valdez A r m ,  Port Gravina, 
and Sheep Bay wi l l  be the most important elements in  the r u n .  Fair  t o  good 
runs will  appear in the Northern D i s t r i c t  a t  several locat ions ,  especia l ly  
Wells Bay in .the Northwestern Sound a t  Coghill River and Port Wells and i n  
the Montague D i s t r i c t  a t  Macleod Harbor and Port Chalmers. 

COOK INLET PINK SALMON FORECAST STUDIES 

1. Pre-Emergent Fry Sampling, 1963 

In the  spring of 1963, the f i r s t  sampling of pre-emergent pink salmon f r y  was 
completed in Cook In l e t .  The ten major pink salmon streams on the lower Kenai 
Peninsula were se lected f o r  the sampling (see Figure 11).  Table 12 l i s t s  the  
streams, sampling da tes ,  sample number, and average numbers of pink f r y  per 
square foot .  

Densities of f r y  found i n  the sampled streams agreed c losely  with those reported 
fo r  both the Prince William Sound and Kodiak area pink salmon streams. From 
these limited da ta ,  indications a re  t h a t  the  p i n k  salmon re turn  t o  the sampled 
streams wil l  be in the good t o  very good range. 

2. Catch and Escapement, 1962 

The 1962 pink salmon catch and escapement was one of the best  on record f o r  the 
Cook I n l e t  area. Approximately 4,960,000 pink salmon were taken i n  the e n t i r e  
Cook I n l e t  area by commercial gear. Of this t o t a l ,  2,004,065 were harvested 
from the  region encompassed by the sampling program. 

Both catch and escapement f igures  a r e  l i s t e d  in Table 13. Catch i s  l i s t e d  by 
s t a t i s t i c a l  area (Figure 11 ) and escapement i s  entered f o r  the stream o r  streams 
found in the par t i cu la r  s t a t i s t i c a l  area.  Escapement f igures  a re  peak ae r i a l  
counts, therefore  a re  conservative est imates of the t o t a l  actual escapement. 

KODIAK PINK SALMON FORECAST STUDIES 

INTRODUCTION 

The 1960 Kodiak area pink salmon escapement produced in 1962 the  l a rges t  even- 
year pink catch on record of 14,100,000 pinks o r  565,000 cases. Furthermore, 
the escapement i n  1962 appeared t o  be greater  than any previous even-year level 
observed i n  Kodiak by personnel of the  Fisheries Research I n s t i t u t e  since the 
beginning of t h e i r  systematic ae r ia l  stream survey program in 1952 (Bevan 1953, 
1954, 1956, 1958l, 1962') , ( ~ y l e r  1960). 

Personal communication - 35- 



Table 12. Cook I n l e t  a rea  pink salmon pre-emergent f r y  sampling, s p r i n g ,  
1963. 

No. Stream Date Sample P o i n t s  Pink f ry / sqa re  r t .  

1 Bw7py Creek March 26 
2 Tutka Lagoon Creelc A p r i l  4 
3 Se ldov la  River  Apr i l  5 
4 P o r t  Grahan River  Apr i l  13 
8 I s l a n d  C r .  ( P o r t  Diclc] Apr i l  19 

10 P o r t  Dick Creek Apr i l  19 

Table 13. 1962 pink salmon ca t ch  and escapement i n  southern Cook I n l e t  s t a t i s -  
t i c a l  a r e a s  (Kachemak Bay t o  Po r t  Dick) ,  1962. 

Peak 

S t a t .  Area Stream Catch Escapement 

Humpy Creek, China Foot 
n t k a  Bay Lagoon 
Se l d o v i a  R ive r  
P o r t  ~ r b a n  River 

P o r t  lock  

Rocky Bay River  
Windy Bay ( 2  s t r eams)  

Por t  Mck ( 3  s t r eams)  

56,000 
go, 000 
50,ooo 
50,ooo 

- 
TOTAL 2,004,065 469,000 



COOK ( INLET 

Figure 11. Cook I n l e t  s t a t i s t i c a l  areas and pink salmon study streams. 



I f  large escapement levels  always produced large runs, then the r u n  in 1964 
might y ie ld  ttie highest pack in  the history of the Kodiak canning industry. 
However, freshwater, e s tua r ine ,  and ocean survivals  f luc tua te  considerably 
and cause d i f f e r en t i a l  re turns  from s imilar  escapement levels .  Because of 
these f luc tua t ing  l eve l s  of survival ,  data are  being col lec ted i n  the Kodiak 
area by pre-emergent f r y  sampling which may yie ld  a r e l i ab l e  predict ion of 
the  annual pink salmon r u n  i n  the Kodiak area.  This program i s  very s imi lar  
in methods and objectives t o  t ha t  conducted by Noerenberg i n  Prince William 
Sound (1963);. However, su f f i c i en t  data a re  not ye t  avai lable  in Kodiak from 
pre-emergent f r y  dens i t i e s  f o r  an accurate,  r e l i ab l e  predict ion.  

In this repor t  three types of data wi l l  be analyzed t o  see i f  we can a t  l e a s t  
approximate in general terms the magnitude of 1964's pink salmon r u n .  

I .  Indexed Escapements and Returning Run 

Spawning peak ae r i a l  counts of twenty-five pink salmon producing index streams 
in  the Kodiak area a r e  l i s t e d  i n  Table 14. Peak counts were estimated by the  
same observer (Bevan 1952 t o  1958, and 1962) except in 1960 (Tyler) .  Assuming 
t ha t  these counts represent comparable pink salmon escapement levels  i n  various 
d i s t r i c t s  i n  the Kodiak area then the following f i ve  conclusions may be s ta ted .  

1.  The 1962 Karluk River escapement of 800,000 was s imi lar  t o  the escape- 
ment in  1952 of 700,000 t h a t  y ie ld  approximately 2.5 mill ion pinks i n  the adja- 
cent f i shery .  

2. Peak ae r i a l  counts in Red River have f luctuated tremendously. The 
peak count of 1,100,000 spawners occurred i n  1962. 

3. Escapements i n  the Ali tak and General D i s t r i c t s  have been building up 
rapidly from 125,000 in 1952 t o  800,000 in 1962. 

4. Uganik-Terror Bay D i s t r i c t  escapements have remained r e l a t i ve ly  constant. 

5. The Uyak D i s t r i c t  escapements, a f t e r  dropping from 345,000 i n  1952 t o  
a low of 56,000 in  1956, have increased t o  120,000 in 1962. 

No l inear  re la t ionship  appeared to  e x i s t  between summed peak counts of the  
twenty-five index streams and the estimated t o t a l  returning r u n  two years l a t e r  
(Table 15). Total returning r u n  was estimated by adding the t o t a l  catch in the  
Kodiak area t o  the sum of the peak escapement counts of the  same year. 

The larger  1954 indexed escapement returned fewer f i s h  in 1956 than the lower 
indexed escapements of 1958 and 1960. Two fac to rs  t h a t  may have caused these 
differences were: (1 ) est imates of peak counts did not r e f l e c t  actual level 
of escapement o r  ( 2 )  d i f f e r en t i a l  survival .  

Peak counts of pink salmon observed i n  index streams of s i x  d i s t r i c t s  (Table 
16) were summed and compared t o  the estimated t o t a l  returning r u n  two years 
l a t e r  t o  the  same s i x  d i s t r i c t s .  Total returning r u n  was estimated by summing 
the catch and indexed escapement i n  the  se lected d i s t r i c t s .  In t h i s  instance,  
a ra the r  loose l i nea r  regression r e s u l t s  (Figure 12) ( r  = .58557) with yx = 
6,883,400 + 6.32 (x-1,022,600). The t e s t  f o r  independence, using the formula 



Table 14. Escapement l e v e l s  of 25 Kodiak a rea  streams 1952-1962. 

Numbe r 
D i s t r i c t  o f  

Strearcs 1952 1954 1955 19 58 1960 1962 

Karluk 1 700,000 ~ ~ o , o o O  210,000 375,000 325,000* 800,000 

Sturgeon 1 190,000 152,000 250,000 55,000 25,000 40,000* 

Red R i v e r  1 ~ ~ 0 0 , 0 0 0  7 O O , O O O  875,000 200,000 200,000 1,100,000 

A l i t  ak 4 56,000 157,000 135,000 285,000 438,000 525,000 

General  8 69,000 94,000 41,000 63,000 269,000 275,000 

Uganik-Terror 2 135,000 130,000 32,000 42,200 123,00@ 1301000 

TOTALS 25 i ,gy4,000 1,751,000 1,624,000 1,131,000 1,565,000 3,139,000 

Note: Mainland d i s t r i c t s  not included. 
Source: Bevan (1953, 1954, 1957, 1958, 1962) 

Tyler  (1  960) 
* ADF&G Surveys 

Counts r ep re sen t  'peak a e r i a l  e s t i m a t e s ,  not  actual '  escapement. 



Table 15 .  Estimated t o t a l  r e tu rn ing  runs from indexed escapement l e v e l s  
even-year c y c l e s ,  1954-1 962 ( ~ o d i a k )  . 

Parent Index? d Estimated Total  
Yeaf of Return E s c a p e ~ e n t s  Catch Run 

lgGo 1,131,000 (581 6,800, ooo 8,363,000 

Source: Bevan (1953, 1954,-1957, 1958, 1962) Simpson (1 960) 
ADF&G Surveys (1 960-1 962) 



Table 16. Estimated total  returning run from pink salmon escapement indices 
in six d i s t r i c t s  in the Kodiak area. 

Inde xs d Catch i n  Percent  of Est imate  
Year o f  Re tu rn ' ?  Parent Escapesent Six D i s t r i c t s  T o t a l  catch T o t a l  Run i n  

S i x  D i s t r i c t s  

Number of  s t r e z n s  inclucled - 22 
D i s t r i c t s  included - Karluk, A l i t a k ,  General,  Afognalc. Uganlk-Terror, and Uyalc 

Source: Bevvl (1953, 1954, 1957, 1958J 1962) 
Tylor (1960) 
Simpson ( 1960 ) 
ADF&G Surveys 1960-1962 



Parent Escapement Index i n  Hundreds of 
Thousands of  Pinl; -Salmon 

Figure 12. Correlation of escapement and return runs of pink salmon in six 
districts of the Kodiak area, even-years, 1952-1 962. 
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t = ( b - o ) s X v  '-' indicates  returning r u n  Y i s  dependent on the escapement x 
sy(x)  . 

a t  the 80% level of significance.  

Our prediction of the 1964 r u n  wi l l  be accurate i f  the following assumptions 
a r e  s a t i s f i e d  by the data in Table 16. 

1. Peak coumts from the index streams represent  escapement levels .  

2. Variation i n  the returning r u n  or ig inat ing from s imilar  escapement indices 
i s  caused by d i f f e r en t i a l  survival .  

3. The returning r u n  in 1964 wi l l  not have experienced higher or a lower mor- 
t a l i t i e s  per se than those a f f z i n g  the 1952-1962 even-year runs. 

4. The s i x  d i s t r i c t s  in Table 16 wil l  contribute 85% of the t o t a l  returning 
r u n .  I f  mortal i ty i s  within the s t a t i s t i c a l  range calculated from the 
regression and these six d i s t r i c t s  contribute l e s s  than 85%, then the 
estimated range of the  1964 r u n  should be higher. I f  our s i x  d i s t r i c t s  
contr ibute  - more than 85% of the  t o t a l  re turn  then the estimated range 
should be -- lower. 

We can now ca lcu la te  the returning r u n  on the basis  of these s i x  d i s t r i c t s  con- 
t r i bu t i ng  85 percent of the t o t a l  re turn .  A t  the  80% confidence level the 1964 
Kodiak pink salmon r u n  should be i n  the  neighborhood of 14,800,000 but can go as  
low as  8,300,000 or as  h i g h  as 21,300,000. The r u n  in 1964 can be expected t o  
be a t  l e a s t  f a i r  with an excel lent  poss ib i l i ty  of being good. 

Pre- Emergent Fry Densities 

Noerenberg (1 961, 1963) accurately fo recas t  the 1962 and 1963 pink salmon runs 
in Prince William Sound on the basis of the re la t ionship  t h a t  exis ted  between 
mean pre-emergent f r y  dens i t i e s  and returning adul t  runs. A s imi lar  program i s  
being carr ied  on in the Kodiak area but su f f i c ien t  data a r e  not ye t  avai lable  
t o  determine whether a re la t ionship  e x i s t s  between pre-emergent f r y  dens i t i e s  
and the adu l t  r u n .  Twenty streams were sampled in the  spring of 1963 and these  
dens i t i e s  are  presented i n  Table 17 along w i t h  dens i t i e s  obtained from lesse r  
sampling i n  previous years. See Figure 13 which indicates  the location of 
streams sampled i n  the spring of 1963. 

I t  i s  apparent t h a t  mean f r y  dens i t i e s  obtained from the various systems in the  
spring of 1963 varied considerably from stream to  stream. Several things were 
noticed during t h i s  sampling t ha t  a r e  worthy of mention and may nor may not 
e f f e c t  the returning runs. 

1. Sampling a t  Red River indicated t h a t  8 percent of the f r y  excavated were 
dead. 

2.  Sampling a t  Portage Creek (Perenosa Bay) indicated t h a t  22 percent of the  
fry excavated were dead. 



. b l e  17.  R e s u l t s  of pre-emergent p i n k  salmon f r y  sampling i n  Kodiak a r e a  
s t r e a m s ,  1963, and comparat ive  d e n s i t i e s  from sampling d u r i n g  
March and A p r i l ,  1961 and 1962. 

1963 S m p l i n g  Program Oensity of Fry 
Dates No. of Fry ( p e r  square f o o t )  

Stream Sampled Samples Recovereb. 1961 1962 1963 

Buskin River  13arch 4-5 75 5,100 ---- ..2.3 34.0 

American River March 6-7 150 3,381 - - - --- 11.3 

S i d  Olds Creek March 8-9 155 2,302 --- - - - 7 84 

Kalugnak Lagoon Creek March 14 30 2,406 - - - 56.1 40.1 

Narrows Creek March 16 40 2,771 --- --- 34.6 

Seven Rivers  March17-18 50 1,280 --- 12.6 12.8 

S a l t e r y  Cove Lake Creek March 23 70 685 --- 5 .o 4 -9 

Paramanof Creek (S .  Arm) March 17-18 50 49 2 --- --- 5.4 

Afogn.ak .River March 25-26 60 2,612 --- --- 21.8 

S h a r a t l n  Creek Idlarch 29 35 732 --- --- 10.5 

Kazakof ( ~ o r t h )  Creek Iflarch 30-Apr 1 80 2,513 --- - - - 15 -7 

Baumans Creek ~ p r i  1 1 5 0 

Uganik River  Apr i l  2 70 

Ter ror  River  Asril 3 70 609 --- --- 4.4 

Portage Creek (Perenosa)  Apri l  4-5 50 4,710 --- - - - 47.1 

Zacher River  Apr i l  4 30 718 --- --- 12.0 

Browns Lagoon Apr i l  4 20 5 65 --- - - - 14.0 

Red River  Apr i l  9-11 150 8,316 --- --- 25.4 

Frazer  River  Apri l  12-14 150 4,320 --- --- 14.4 

Big K i t 0 1  Creek Apri l  16 20 668 46.4 61.5 16.7 

TOTAL 1,1105 E l  14.98 



Figure 13. Location of streams sampled f o r  pre-emergent pink salmon f r y  
abundance i n  t h e  spr ing  of 1963. 



3. Although the r a t i o  of dead eggs t o  l ive  f ry  was not computed, the  large 
number of dead eggs and the calculated low density of f r y  per square foot  
found in the  Saltery Cove Lake stream may by an indication of low return 
t o  t h i s  system. This assumption i s  fu r ther  substantiated by the sampling 
done in 1962 when the Sal tery  Cove samples were collected by shovel and 
during the outmigration of f ry .  Similar levels  of dead eggs were not 
noticed in the spring of 1962 even though the estimated escapements fo r  
both y e a r s  were s imilar .  

Because of differences in  sampling equipment, timing of sample, (Sal tery  and 
Seven Rivers) ,  unnatural rearrangement of stream gravels (Big Ki t o i  ) , and the  
d i f f i cu l t y  of assigning catch data to  individual streams, (Kaiugnak and Buskin) 
l i t t l e  can be learned from the f r y  dens i t i es  collected pr ior  t o  1963. 

111. Environmental Conditions 

Temperature and precipi ta t ion levels  have been measured a t  the Kodiak Naval 
Stat ion almost continuously since 1940. Although these measurements do not 
necessari l y  r e f l e c t  stream conditions t ha t  have exis ted throughout the Kodiak 
area ,  some of these data wil l  be presented t o  determine whether unusual temper- 
a ture  or precipi ta t ion extremes occurred from July 1962 t o  April 1963 when pink 
salmon spawn from 1962 was i n  the  gravel. 

In Figure 14 mean monthly precipi ta t ion levels  and mean monthly temperatures 
have been plot ted fo r  those years where the  pack of 48 one-pound cases e i t h e r  
increased over the parent yea r ' s  pack (pos i t ive )  or decreased from the parent 
y e a r ' s  pack (negat ive) .  

These data -- cannot fo r  m a n y  reasons be considered an absolute measure of environ- 
mental conditions t ha t  have affecteKreturninq runs. in the Kodiak area.  B u t  
ce r ta in  trends a r e  apparent and these should be noted such as :  

1. Mean monthly temperatures of posi t ive  parent pack years from December 1 
through February were high, s l i gh t l y  above or below freezing,  and mean 
prec ip i ta t ion  levels  were f a i r l y  constant. Precipi ta t ion was probably 
ra in  o r ,  i f  snow, thaws occurred frequently. 

. Mean monthly temperatures of negative parent pack years from December 1 
through February were low, four degrees below freezing i n  December, and 
one of the lowest mean precipi ta t ion levels  came during the coldest  month 
December. Moreover, mean monthly precipi ta t ion levels  f 1 uctuated consid- 
erably with two peaks, one during October and the  other in  February, which 
probably caused flooding. 

3. The eggs and f r y  or iginat ing from spawning i n  1962 apparently were subjected 
t o  intermediate conditions of temperature and precipi ta t ion.  Mean monthly 
temperatures were s imilar  t o  the  posi t ive  pack means unt i l  January when they 
became lower and remained t h i s  way un t i l  April.  Precipi ta t ion peaked in 
September, 1962 and again i n  December of t h a t  year.  Flooding did occur on 
the north and west s ides  of Kodiak Island in September and December of 1962. 
Precipi ta t ion i n  March of 1963, the coldest  m o n t h ,  was only .9 of an inch. 
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Figure 14. Monthly a i r  temperature and p rec ip i t a t ion  averages a t  Kodiak Air 
Stat ion f o r  even-numbered years producing increase (pos i t i ve )  and 
decrease (negative) in case pack of pink salmon, 1940 t o  1960, 
with monthly temperatures and p rec ip i t a t ions  during the stream 
incubation period of 1962 spawn. 



Stream flows a t  t h i s  time, when pre-emergent f r y  sampling was being carr ied  
ou t ,  were very low and with low temperatures considerable morta l i ty  may have 
occurred a f t e r  sampling. 

In general ,  i f  we assume the comparisons i n  Figure 14 are  va l id ,  and omitting 
escapement f luc tua t ions ,  the run may f a l l  in to  the  negative pack category due 
t o  the unusual conditions in l a t e  spr ing,  1963. Thus the 1964 runs may be in 
the lower range of our estimate calculated from the escapement (8.3 t o  14.8 
mill ion pinks).  

SUMMARY AND CONCLUSIONS 

1. Suf f ic ien t  data a re  not ye t  avai lable  t ha t  wi l l  permit an accurate,  r e l i ab l e  
p i n k  salmon forecas t  f o r  the Kodiak area.  

2. Three types of data were analyzed t o  determine i f  the approximate magnitude 
of the 1964 p i n k  salmon r u n  could be ascertained i n  general terms. 

3. An indexed-escapement-to-returning-run corre la t ion from six d i s t r i c t s ,  when 
extrapolated t o  a l l  d i s t r i c t s ,  indicated t ha t  the returning pink salmon r u n  
should be above e igh t  mil l ion and l e s s  than 21 mill ion.  

4. Pre-emergent f r y  sampling data col lec ted in the spring of 1963 from 20 
streams revealed var iable  f r y  dens i t i e s .  Evidences of apparent high egg 
morta l i ty  (corresponding low f r y  densi ty)  were found i n  some streams. Sig- 
n i f i c an t  f r y  mortal i ty may have occurred a f t e r  sampling in some areas. 

5. Weather records from the Kodiak Naval Stat ion suggest t h a t  spawn from 1962 
may have been subjected t o  lower than average spring temperatures and pre- 
c i p i t a t i on  levels  of e i t he r  negative parent pack years or  posi t ive  parent 
pack years. From t h i s  we adduce t ha t  the r u n  i n  1964 may be i n  the lower 
range (8,300,000 t o  14,840,000) of the  re turn  range calculated from escape- 
ment-return data. 

6. The best  overall est imate of 1964's pink salmon r u n  from the meager data 
t h a t  i s  avai lable  i s  t h a t  the r u n  wi l l  be -- a t  l e a s t  f a i r .  
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