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SALMON FORECAST STUDIES ON 1963 RUNS IN PRINCE WILLIAM SOUND 

INTRODUCTION 

Forecast of salmon runs provide immeasurable advantages t o  f i shery  management 
and industry. Maximum u t i l i z a t i on  of salmon resource wiShwell planned con- 
servat ion,  but without severe economic losses  in  industry a r e  t he  f r u i t s  of 
accurate forecas ts .  That forecas ts  may be feas ib le  f o r  many runs i n  the  near 
fu tu re  appears possible,  even before we es tab l i sh  exact times and causes of 
mor t a l i t i e s  a f fec t ing  return.  The Department of Fish and Game, w i t h  a moder- 
a t e  expenditure of money and e f f o r t  between 1960 and the  present ,  has gained 
much p r i o r  knowledge about the 1963 r u n  of p i n k  salmon, Oncorhynchus gorbuscha 
(Wal baum) , returning t o  Prince Wi 11 i am Sound. 

Background, object ives ,  and methods of operation of current  s tud ies  in  Prince 
William Sound have been reported by Noerenberg (1961). Essent ia l ly  we have 
attempted t o  monitor each cycle of pink salmon by obtaining an index t o  abun- 
dance a t  four s tages  i n  the l i f e  history:  1 )  spawning adu l t s ,  2) pre-emergent 
f r y ,  3)  es tuar ine  f ry  and 4 )  coastal f inger l ing.  Determination of which s tage  
i s  bes t  f o r  fo recas t  i s  the long term objective.  

Anticipating the p i n k  salmon runs i n  1962, escapement data over a 20-year 
period indicated a run of 3 t o  10 mill ion pinks, w i t h  6.4 mi l l ion the  average 
expectation. Pre-emergent f r y  dens i t i e s  in  the  i n t e r t i d a l  zones indicated 
be t t e r  than average freshwater su rv iva l ,  w i t h  about 9 mil l ion pinks the bes t  
est imate of the return.  Estuarine sampling found f r y  i n  varying dens i t i e s  
around the Sound, but s ince  1961 was the f i r s t  year of t h i s  work, no informa- 
t ion  was ava i l ab le  t o  determine the significance of our data.  The actual  
re turn  in  1962 provided 6.8 mill ion pinks t o  the industry and 2.0 mill ion 
more were observed on the spawning grounds. 

Forecasts f o r  1963 and immediately subsequent years should not be expected t o  
give precise numbers due t o  the preliminary nature of our work, but should 
prove valuable i f  they correct ly  es tab l i sh  the general level  (poor, f a i r ,  
good) of the re turn  runs. 

I .  SALMON RUNS AND ESCAPEMENT IN 1961 

Pink salmon runs in the Sound i n  1961 were not unusually large i n  t o t a l ,  b u t  
the 4.5 mill ion t o t a l  r u n  was about twice as  large as  expected from average 
reproduction of escapements reported by the U.S. Fish and Wildlife Service. 
This caused severe problems i n  the local canning industry,  which was almost 
t o t a l l y  unprepared t o  process a p i n k  salmon catch. 

Catches of pink, chum o. keea (Walbaum), and red salmon o. nerka (Walbaum) 
f o r  the years 1920 t o  1961 a r e  shown in  Figure 1.  Final t o t a l  catch by a l l  
gear in 1961 was: 2,298,218 pink salmon, 224,401 chum salmon, and 68,572 red 
salmon. Purse seining was r e s t r i c t ed  t o  Montague, Southeastern, and Eastern 





d i s t r i c t s  (see Figure 2 ) ,  while most of the red salmon catch came from the 
small g i l l - ne t  d i s t r i c t s  in the western Sound, Eshamy, and Coghill. July o r  
ea r ly  runs of.pinks and chums were allowed t o  escape t o  t h e i r  spawning grounds; 
purse seine f i shery  catches,  taken from August 1 t o  18, came en t i r e l y  from 
l a t e  runs of pink and chum salmon. 

PINK SALMON 

Total escapement of pink salmon t o  Prince William Sound streams in  1961 was 
the  g rea tes t  on record. Noerenberg (1961) reported records from 1924 t o  1960 
did not indicate  any escapement of pinks exceeded 1.5 mill ion.  Extensive 
ground and ae r i a l  surveys in 1961 recorded 1,642,450 pinks i n  80 major streams 
and 2,203,800 pinks i n  a l l  322 streams surveyed. As wil l  be noted i n  Table 1 ,  
d i s t r ibu t ion  of spawners among various d i s t r i c t s  was only f a i r ;  i t  was poorer 
than d i s t r ibu t ion  of recent even-year escapements, b u t  improved from recent  
odd-year escapements . 
P i n k  stocks in Eastern and Southeastern management d i s t r i c t s  remained the 
s t rongest  f ea tu re  of the Sound escapement, contributing about 55 percent of 
the  t o t a l .  Runs  t o  Montague Island streams were f a i r  t o  good in abundance in 
1961 (13% of t o t a l  escapement) ; b u t  elsewhere, despi te  f i shery  c losures ,  good 
runs were r e s t r i c t ed  t o  a very few streams. In the  Northern d i s t r i c t ,  pink 
escapements were very poor except f o r  one large  ea r ly  r u n  t o  Wells Bay. Runs 
of pinks i n  the Northwestern d i s t r i c t  were spotty.  Coghill River, Long Bay, 
and Pigot Bay streams had very large runs while elsewhere r e l a t i ve ly  few f i s h  
were i n  evidence; only a few hundred pinks spawned i n  a l l  of Cochrane Bay. 
A near record escapement of pinks occurred i n  Eshamy Lagoon, but r e l a t i ve ly  
few streams in the Southwestern d i s t r i c t  had s ign i f i can t  runs. 

Detailed counts by stream a r e  shown in  Appendix Table A.  Seasonal t o t a l s  f o r  
each stream were calculated as f o r  1960 escapements: weekly cumulative l i v e  
counts covering a l l  spawning were divided by a stream-life f a c to r  of 2.5 
weeks, except in  spec i f i c  streams, as  noted, where tagging has indicated a 
d i f f e r en t  fac to r .  

Table 1. Prince William Sound pink salmon escapements, by management d i s t r i c t ,  
1957- 1961 . 

-- .----- --- 
Iianagem-. n'i. Totals for 80 TIajor Strean.s only: Total All Streams 

m.str5.c.t 1 5 1 5 7 3 3 P  c 60 1961 1961 (? lo .  of ~trezrs) ----- 1 9 1 )  .-----___-.---. 

P!IS TOTALS 115,870 551: ,080 310,050 975,000 1,672,1?50 2,203,800 (322)- ----- -- 
Note: 1Jorthi:estern district includes Cogilill. sitb -d-i_st:~ict; Southliestern d i s t r i  ct includes 

Es'n=iy sub -di strict . 



FIGURE 2. bIanagei,.ent Districts i n  Pr ince F I i L Z i a m  Sound. 
1. Eas te rn  2. Morthern 3 .  Nort'nwes'certl 4 .  Coghil.1 
5 .  Eshmy 6. South i~es te rn  7. I!ontague 8 .  Southeastern 



Relative abundance of various seasonal elements of the 1961 escapement i s  
compared in Figure 3 with those of 1957, 1959, and 1960 by p lo t t ing  of weekly 
estimates of l i v e  pinks in the streams. Time of spawning in  1961 was s igni-  
f i c an t l y  e a r l i e r  than t ha t  noted in  1960, espec ia l ly  among ea r ly  f i s h .  This 
is  in sharp contras t  t o  timing of escapements i n  the ea r ly  1950's; Noerenberg 
(1 955) noted odd-year runs of pink salmon were spawning much l a t e r  than even- 
year runs during the period 1952-1955, w i t h  the most pronounced di f ferences  
in  ear ly  streams. 

A most in te res t ing  aspect of Prince William Sound p i n k  salmon runs has been 
the r e l a t i ve  magnitude of i n t e r t i da l  spawners. Since 1952, when the Fisheries 
Research I n s t i t u t e ,  under industry sponsorship, began careful  observations of 
the escapements, i t  has become c l ea r  t h a t  i n t e r t i da l  zone spawning i s  perhaps 
of greater  importance i n  the  Sound than i n  any other  area.  Noerenberg (1957) 
found t h a t  over 50 percent of pink spawners used areas below mean high t i d e  
in  4 out  of 5 years from 1952 t o  1956. Further, a  d i s t i n c t  cyc l i c  difference 
was found, with i n t e r t i d a l  spawning f a r  more important in even-years than i n  
odd-years. Only 35 percent of observed pink salmon spawned in  i n t e r t i da l  
zones i n  1961. Many areas 2 t o  10 miles upstream where few f i s h  have been 
observed f o r  the past 10 years ,  were u t i l i z ed  heavily by 1961 p i n k  salmon 
spawners. 

As discussed in the following section on pre-emergent f r y  sampling, more fav- 
orable survival conditions apparently operated on spawn deposited above the 
t i da l  zone; deposition of a large  par t  of spawn upstream wil l  undoubtedly 
prove an important f ac to r  in  governing both timing and s i z e  of the  1963 p i n k  
salmon r u n .  The ea r ly  runs and ea r ly  pa r t s  of the middle and l a t e  runs should 
be the s t rongest  segments of the  t o t a l ,  with a sharp decline i n  catch in  e a r l y  
August when i n t e r t i d a l  f i s h  begin t o  make up most of the r u n .  Table 2 shows 
the var ia t ions  in  stream d i s t r ibu t ion  from 1952 t o  1961. 

Table 2. Percentage of pink salmon spawners u t i l i z i ng  i n t e r t i da l  zones of 
Prince Wi 11 iam Sound, 1952- 1961 . 

No. of' Streaq??i!s lio . of Sp ar:r.e~-s Perceilt o t  Spa:inc:i.rs 
Ye nr  Observcd 0iil;erved in Inter t i? .al  Zone 

1.9 5 2 69 111,000 7 2 

19 53 65 177,000 43 
19 sf! 80  658,000 '72 

1955 811 282,000 54 
1956 84 660,000 75 
1957 15.6 83,000 4 3 
13% 1.86 534 ,oco 7 6 
1359 2 0 135,000 57 
1960 19 2 89; ,000 77 
1961  221 1,538,030 35 

l-1 Xnclv.des o2!.y t h a t  portion of escapc!zeni; courit co:imiti;ed to s p a c i f i c  stre?-? sec t i0 r .s .  

Source: 1952-1958, FRI,  TJ elf I./ Survey Repor t s ;  1959, USi;l!!S, 3obar.t Chu2:i Repctrt; 1?60-1961, P.D?EcG 
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Escapement-return re la t ionships  f o r  Prince Wi 11 iam Sound pink salmon have 
been studied i n  some de ta i l  s ince  1957. Escapement data on 70 key streams 
f o r  a 17-year'period, 1940-1956, were reported by Bureau of Commercial 
Fisheries b iologis ts  (1958) as  good indices t o  general magnitude of re turn  
runs. Noerenberg (1961) noted in s imi lar  data f o r  even-years alone t ha t  
var ia t ions  in  re turns  from given l eve l s  of escapement were qui te  extreme; 
a t  the  middle pa r t  of escapement range, re turns  have ranged from very poor 
t o  very good. Thompson (1962) expressed ser ious  doubts as  t o  the va l i d i t y  
of any escapement-return corre la t ion in  Paci f ic  salmon. He points  out  t h a t ,  
except f o r  very small escapements, var iable  morta l i ty  fac to rs  in subsequent 
stages of 1 i f e  probably a r e  of greater  s ignif icance in determining the re turn;  
s ince these mor ta l i t i e s  occur randomly in re la t ion  t o  escapement magnitude, 
most o r  a l l  of the possible influence of escapement magnitude i s  probably 
obscured. 

Basic escapement-return data a r e  given i n  Figure 4. Among other th ings ,  the  
following a re  noted about these data :  1 )  A great  deal of v a r i a b i l i t y  i n  
return i s  evident f o r  a l l  p s t  levels  of escapement, 2) f o r  escapements of 
l e s s  than 700,000, re turns  have a l l  been r e l a t i ve ly  low, 3 )  f o r  escapements 
of more than 700,000 re turns  have a l l  been r e l a t i ve ly  high, and 4 )  we have 
no precedent f o r  judging reproduction capab i l i t i e s  of so large  an escapement 
as occurred i n  1961 ; i f  any val id  reproduction curve e x i s t s ,  i t  may level o r  
decline w i t h  escapement indices above 1 mill ion pinks. T h u s  we would expect 
a pink salmon r u n  in 1963 in the range of observed large re turns  (4.7 t o  12.9 
mil l ion)  and spec i f i c a l l y  near t h e i r  average of 8.8 mil l ion.  

The same data have been plot ted  in a d i f f e r en t  manner in Figure 5. This has 
been done t o  i l l u s t r a t e  another cha r ac t e r i s t i c  of the  escapement-return data 
f o r  t h i s  area:  t h a t  ce r ta in  levels  of re turn  a r e  just as well corre la ted 
w i t h  time o r  occurrence as w i t h  level of parent escapement. Ratios of return 
(number of pinks returning per observed spawner) show both odd-year and even- 
year stocks have had s imi lar  trends since 1939, although odd-year stocks 
exhibi t  much greater  v a r i a b i l i t y  about the mean. 

Further, the  s t a b i l i t y  of the trend l i ne s  suggests t h a t  some environmental 
f ac to r  other than escapement s i z e  has governed the population levels  of the 
re turns .  I t  i s  encouraging t o  note an upward trend i n  both stocks s ince  1956 
and t h a t  an extremely sharp, downward break from t h i s  trend would have t o  
occur i f  the 1963 run proves t o  be under 10 mil l ion pinks. I t  i s  a l so  noted 
t ha t  the  poorest r a t i o s  observed (1946, 1955) coincided w i t h  severe winters 
following spawning and t h a t  the winter of 1961-62 was one of the coldes t  i n  
recent  years.  

In summary, our escapement data represents the longest s e r i e s  which may be 
useful i n  fo recas t .  Observed escapement-return re la t ionships  reveal the 
1963 p i n k  salmon run should be r e l a t i ve ly  l a rge ,  about 8.8 mil l ion pinks, 
given average surv iva l ,  b u t  with possible var ia t ions  from 4.7 t o  12.9 mill ion.  
Most of the  r u n  should be destined f o r  Eastern, Southeastern, and Montague 
d i s t r i c t  streams. 
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11. PRE-EMERGENT PINK SALMON FRY ABUNDANCE, SPRING OF 1962 

Hydraulic sampling of salmon f r y  i n  stream gravels  was continued in  t h e  spr ing  
of 1962 with only s l i g h t  modif icat ions from procedures described by Noerenberg 
(1961). An at tempt was made t o  work i n  t he  same group of 29 streams sampled 
in  1961, but i c e  condit ions in  bays permitted sampling in  only 23 of the  29 
streams. Eight o the r  streams were worked a s  a l t e r n a t e s ,  making a t o t a l  of 31 
streams i n  t h e  1962 sample. Modifications i n  ac tua l  sampling were: 1.) A 
smaller  sampling frame a s  used--3 square f e e t  i n  a rea  ins tead  of the  square 
yard area  used i n  1961, and 2)  number of samples per stream was increased-- 
about twice a s  many i n t e r t i d a l  samples per stream and 5 times a s  many upstream 
zone samples a s  obtained in  1961. In a l l ,  871 samples were obtained i n  31 
i n t e r t i d a l  zones and 301 samples i n  20 upstream zones in  1962. 

Prince William Sound hydraulic sampling programs of the  U.S. Fish and Wild l i fe  
Service in  1958 and 1959 have now been reported by Kirkwood (1962). Compari- 
sons of these  data and our 1961 data w i t h  t h a t  of 1962 has been through con- 
version of a l l  data t o  d e n s i t i e s  of f r y  per square foo t .  As pointed ou t  i n  
t he  1961 f o r e c a s t  r epor t ,  s e l ec t ion  of sample streams was on a d i f f e r e n t  bas i s  
in  1958-59 than i n  1961-62 and i t  t he re fo re  appears necessary t o  base fo recas t  

est imates which use 1958 and 1959 data on observat ions in major streams only. 
This has been done in  Table 3. A l i s t i n g  of data from a l l  streams i s  given in  
Appendix Table D.  

Table 3. Prince William Sound r e s u l t s  of  sampling of pre-emergent pink salmon 
f r y ,  1958-1962, w i t h  es t imates  of 1963 re tu rn  based on observed 
re tu rns .  

?lo, oL' 1.10. of i4eiii_.a!?Fry Censj.f;y R a t i o  o f  Observed and 
Year Stre::~?s Sain3les pol- saua re  roo t ,  l?+nsif;ies E t i !na ted  R e t u r i ~ s  L / 

9hJ;e T L i  clal; ZOPC S 2.~12 l.&~.r;-, i~1~2~~?~i-~&r~g~~ 

1958 7 9 0 1.82 Go1,ooo (19531 21 
1962 19 5r72 13.39 7.36 li- ,.ooo 1 13 63 1 

l&st~~si: Zo!-:c Sanq liner fi.:i-l S'cr.2 .. ---c an?:. 
19 61 i2 58 31.61 8,022,0~0 (1362) 

, 1062 20 301. 18.62 0.59 5,20?~,000 (1.963) 
i-/ Estirnatke:: Tor 3.963 calcula'cec! ciireclil~ f:.s:;i ~,z.tri.os of fry dcns3.iy a::d observecl retv.rns. 

Revised estl.~:!ate of' 1959 escayerr.ei-t; 365,000 used in p r z v i o u s  report. 



Three points should be made regarding the pre-emergent f r y  sampling program: 

1 ) Of the four abundance checks being made on each pink salmon cycle,  
the hydraulic sampling i s  the most precise index t o  population 
dens i t i e s  a t  times and places where races a r e  s t i l l  segregated and, 
in f a c t ,  even r e l a t i ve  numbers of ea r ly  and l a t e  f i s h  can be deter-  
mined. 

2 )  I t  i s  doubtful how comparable present sampling i s  with t h a t  conducted 
in I958 and 1959, but a l l  data col lec ted thus f a r  have shown very 
s imi lar  f r y  densi ty-return abundance re la t ionships .  Forecasts f o r  
1963 p i n k s  vary only from 4.4 mil l ion t o  5.2 mill ion based on these 
indices.  

3 )  To remain a good index of streams, hydraulic sampling must sample 
a l l  important elements of the f r y  population each year. In 1958, 
1959, and 1961, sampling evidently met t h i s  requirement. In 1962, 
sampling probably did not meet the requirement due t o  the following 
fac to rs  : 

a). A large and important section of the 1961 r u n  deposited spawn 
well above t i da l  influences (see  discussion on page 5 ) .  

b) Heavy i c e  and snow prevented hydraulic sampling in many areas 
above i n t e r t i da l  zones. 

c )  Different ia l  mor ta l i t i e s  between in ter t idal - lower  stream egg and 
f r y  populations and those well upstream was indicated by evidence 
independent of hydraul i c  sampl ing. 

The evidence t h a t  a d i f f e r en t i  a1 mortali t y  occurred is  twofold: 1 ) A t  one 
important stream, Koppen Creek (#11) in Sheep Bay, a s e r i e s  of migrant-trap 
samples during May and June revealed a large  outmigration (+  10 mill ion p i n k  
f r y )  occurred from areas above the i n t e r t i da l  zone. A t  t h i s  same stream in 
March, hydraulic sampling revealed p rac t i ca l ly  nothing survived the winter in 
e i t h e r  i n t e r t i d a l  o r  lower upstream zones. Based on hydraulic sampling, an 
estimation of l e s s  than 1 mill ion pink f r y  surviving t o  migratory stage in t h i s  
stream would have been made. 2 )  Estuarine f ry  work a t  Sheep Bay and other  
places,  dealing w i t h  a l l  elements of the f r y  population, gave the opt imis t ic  
view t h a t  large numbers of f r y  did survive t o  reach s a l t  water. 

In summary, hydraulic sampling of pre-emergent f r y  was precise in forecas t ing 
the  1962 adul t  r u n ,  which was primarily composed of i n t e r t i da l  spawners. B u t ,  
in the 1963 fo recas t ,  i t  i s  only a useful index of the l a s t  portion of the  
l a t e  r u n  which i s  dominated by i n t e r t i d a l  spawners. 1 
salmon catch can be expected t o  show s igns  of weakness soon a f t e r  A u q u s t  1 ,  
w i t h  firm regulatory measures probably necessary a t  t h a t  time t o  insure adequate 
escapement of the  l a t e  section of the run. However, pre-emergent f r y  sampling 
can not be taken as  good evidence t h a t  r u n  entering the Sound i n  l a t e  June and 
throughout July wil l  not be large.  I t  appears probable t h a t  the fo recas t  of 5 
mil l ion pinks from t h i s  sampling has great ly  underestimated the t o t a l  1963 
return of pink salmon. 



111. ESTUARINE FRY ABUNDANCE,  SPRING OF 1962 

Visual estimation of f r y  abundance in es tua r ies  adjacent t o  important spawn- 
ing streams was continued during May and June of 1962 as i n i t i a t e d  a t  the 
same time in 1961. Weather condit ions,  which govern effect iveness  of this 
work due t o  e f f e c t  on v i s i b i l i t y ,  were generally good in 1962, as in 1961. 
Two addit ional  sample a reas ,  in  Port Valdez and College Fiord, were added t o  
the  group of seven l o c a l i t i e s  sampled in  1961. In Table 4 ,  est imates of pink 
salmon f r y  abundance a r e  presented in  terms of f r y  per naturical  mile of shore- 
l i ne ,  s ince  s i z e  of sample area has varied s l i g h t l y  from survey t o  survey in 
both years.  Chum salmon f r y  observed during the two years wil l  not be s igni-  
f i c an t l y  involved in the 1963 return runs and thus a r e  not discussed in t h i s  
paper. 

Table 4. Prince William Sound est imates of pink salmon f r y  abundance i n  
e s tua r ies  i n  1961 and 1962. 

llezli f r y  pep 1 1 a u t l c ~ l  1 1 l l . 1 ~ ~  by survey pcriocl: Ra t ios  o f  

1Ban i i i l e s  I I a y  May May Ilay-June June Pe Ac Est imates  
E s  tvril-y Year S?rl!)led 1 - 9 10 - 1 9  70 - 29 30 - 9 10 -1c!  (62/61) 

Sheep Bay 1961 9 .O 1,825 21,175 19,267 1,500 1,700 
1362 8.9 2,326 27,147 61,105 35,631 5 ,3  24 

2.03 

Galena Bay 1961 8.0 30,143 
1962 3 .3  '1,783 

Una!iwili Inle t ;  1-3 61 ' [  .3 42,121 
1362 7 .8  1,886 

p i g o t  Say 1961 5.3 3,728 
19G2 Q.6 10,720 

Goo 
975 

6.52 

Crab Ray 1361 3 . 1  6,205 --- 12,235 
778 13,579 20,073 

1.64 
( E l r i n g t o n  1962 8.9 
Passage ) 

Por t  C h a b . e r  1961 7.5 32,133 22,213 21,913 
1362 7.3 3,81:0 27,282 13,271 0.85 

Por t  Etclies 1961 4.0 8,&1!!. 
1962 6.5 1.6~385 

Por t  Valdcz 1962 5.7 5,025 6,564 - .. - - - - 

I/ T o t a l s  - 1961 50.2 150,359 (Sv!n of Peak Counts) 
If 1 A 0  1062 5 3 . 3  211,211 I' " 'I 

Not i n c l u c l i n ~  Por t  Valdcz and College F iord  d a t a .  



A t  present ,  s ignificance of indices obtained in various es tuar ies  i s  very 
doubtful. Adult runs of 1962 appeared t o  r e f l e c t  t o  some degree r e l a t i ve  
abundance noted among f r y  populations in 1961. Highest dens i t i es  i n  1961 
(30-40 thousand f ry  per mi le ) ,  occurred a t  Unakwik I n l e t ,  Galena Bay, and 
Port Chalmers. Adult runs a t  these places in  1962 were among the  best  in 
the Sound, b u t  moderately large runs occurred a t  Pi got Bay and Port Etches, 
where 1961 f ry  dens i t i es  appeared to  be very low. I t  i s  possible t ha t  indi-  
ces between bays a r e  unrelated due t o  differences i n  physical character  of 
environments and adaptation of various f r y  populations to  these environments. 
Whether any pqrt  of t h i s  work will  prove prof i table  in formulating forecasts  
must await fu r ther  research. 

Indications fo r  1963 runs based on t h i s  phase of work must be viewed w i t h  
caution because of the foregoing fac tors .  These indications a re :  

1 )  Early, l a t e ,  i n t e r t i d a l ,  and upstream sect ions  of the  r u n  have prob- 
ably been measured w i t h  equal efficiency.  

2 )  Peak counts i n  the bays occurred two t o  three weeks l a t e r  i n  1962 
than in  1961. The e f f e c t  on survival of l a t e r  migration from 
streams i s  unknown. 

3 )  Unlike r e su l t s  from pre-emergent sampling, r e l a t i ve  gains in popula- 
t ion dens i t i es  were indicated i n  4 of 7 es tuar ies  and for  the Sound 
as  a whole. 

4)  In 1963, pink runs to Sheep Bay, Pigot Bay, and Port Etches wi 11 be 
very large;  those a t  Galena Bay, Crab Bay, and Port Chalmers wil l  be 
s imilar  t o  good 1962 runs; and only the Unakwik In l e t  r u n  appears t o  
be i n  extremely poor condition. I t  should a lso  be noted t ha t  we 
could detect  very l i t t l e  f r y  production from the huge Coghill River 
escapement of 1961 a t  e i t he r  pre-emergent o r  es tuar ine  stage.  There 
are  doubts about ear ly  runs in  Port Valdez f o r  the same reasons. 

5 )  I f  1963 pink runs do average 40% be t te r  than 1962 runs, as ref lected 
by our sampling, the  t o t a l  r u n  wi l l  be about 12.7 mill ion pink salmon 
i n  1963. 

Condition of f r y  was monitored i n  both years by col lect ion of length and body 
volume data a t  spec i f i c  locations throughout the  season. Figure 6 i l l u s t r a t e s  
data collected i n  Sheep Bay. Fry migrating from the  main stream in Sheep Bay 
were i n i t i a l l y  longer (due t o  larger  eggs i n  adu l t s )  in  1962 than in 1961, 
but they were in  poorer condition as indicated by volumetric data.  This was 
undoubtedly due t o  delayed migration from the  streams. Samples i n  the  estuary 
revealed f r y  remained in poor condition f o r  a t  l e a s t  a month following migra- 
t ion from the streams. 

IV. COASTAL FINGERLING SAMPLING PROGRAM 

I n i t i a l  attempts to  es tabl ish  the fourth phase of the abundance index program 
were made in 1962. A fine-mesh purse se ine ,  50 fathoms long and 8 fathoms deep, 





was fished a t  the  ou t l e t s  of the Sound, principally in Hinchinbrook Entrance, 
during three periods from mid-July to  mid-August. Purse seine s e t s  were made 
in a standard manner with regard t o  di rect ion and time fished.  Negative 
r e su l t s  on salmon f inger l ing were obtained in  a l l  but a few of the  40 s e t s  
made; in a l l  only 11 pink, 34 chum, and 10 coho f inger l ing were caught. Adult 
salmon and a var ie ty  of other species such as herring,  sandfish,  greenling, 
rockfish,  and st ickleback were taken in re la t ive ly  large numbers on most s e t s .  
The lack of f inger l ing a t  times and places f ished can not be explained unt i l  
we expand t h i s  program i n  fu ture  years.  

V .  SlMMARY O F  PINK SALMON FORECAST INDICES FOR 1963 

1 ) Approach t o  forecast  has been fourfold,  with attempts t o  obtain 
abundance indices a t  adul t  escapement, pre-emergent f r y ,  es tuar ine  
f r y ,  and coastal f inger l ing stages of each pink salmon cycle. Our 
long range objective i s  t o  f ind which of these indices i s  best f o r  
forecast .  

2 )  Adult escapement indices a re  the longest s e r i e s  (22 years)  w i t h  which 
t o  judge eff ic iency of forecast .  Relationship of escapement t o  
return has been generally poor, b u t  small escapements have produced 
small t o  moderate runs and large  escapements have unt i l  now produced 
moderate t o  large runs. Total escapement in 1961 (2.2 mil l ion)  was 
larger  than any previous year of record, but was poorly dis t r ibuted 
among management d i s t r i c t s .  Estimation of the 1963 r u n  on the  basis 
of returns from other large escapements indicates  the  r u n  should 
approximate 8.8 mil l ion,  b u t  may vary from 4.7 t o  12.9 mill ion pink 
salmon. 

3 )  Adult spawning i n  1961 was unusually ear ly  and an unusually small 
pa r t  (35 percent) of 1961 spawn was deposited in i n t e r t i da l  zones. 

4 )  Pre-emergent f r y  indices represent the next longest s e r i e s  fo r  use 
i n  forecast .  Density of f r y  i n  stream gravels j u s t  p r io r  t o  out- 
migration has been established i n  four recent years. Returns from 
the f i r s t  three years of pre-emergent sampling have shown a d i r ec t  
re la t ionship  between f r y  density and return.  Density in the spring 
of 1962 was below tha t  observed in 1961 b u t  above those of 1958 and 
1959; a return i n  1963 of about 5 million pinks is  indicated.  How- 
ever, our sampling in a l l  years has dea l t  primarily with i n t e r t i da l  
zones; w i t h  a majority of spawn deposited above i n t e r t i da l  zones i n  
1961 and with evidence of much heavier mortal i ty among in t e r t i da l  
stocks during the winter of 1961-62, i t  i s  reasonably ce r ta in  t ha t  
pre-emergent f r y  sampling has under-estimated the 1963 r u n .  

5 )  Estuarine f r y  sampling has been accomplished for  only two years ,  
1961 and 1962. Visual estimates adjacent to  7 major spawning areas 
averaged 40 percent larger  i n  1962 than in  1961 ; i f  t h i s  index proves 
va l id ,  i t  forecasts  a 1963 r u n  of about 12.7 million pinks. 



6 )  Coastal f inger l ing sampling was i n i t i a t ed  in 1962 using a small- 
mesh purse seine i n  standardized tow hauls a t  the entrances of the  
Sound. Very few f inger l ing were taken a t  any time or  place of 
f ishing.  Significance of the f i r s t  yea r ' s  work can not be estimated 
a t  t h i s  stage of our work. 

7 )  While disagreements among the  three indices regarding s i ze  of 1963 
pink salmon run can not be f u l l y  resolved a t  t h i s  time, the follow- 
ing general statements can be made: 

a )  ?he 1963 run will  be a t  l e a s t  of intermediate s i z e  w i t h  many indi-  
cations t ha t  i t  wil l  be of large s i ze ,  approaching maximums i n  
past years of more than 8 million pinks. 

b) Timing of the 1963 pink salmon r u n  can be expected t o  be ea r ly ,  
with f a i r  f i shing in some l o c a l i t i e s  a t  l e a s t  by July 1 and with 
very heavy f ishing during the l a s t  two weeks of July.  A sharp 
decline i n  catches can be expected i n  ear ly  August when i n t e r t i da l  
stocks begin to  make u p  most of the r u n .  

c )  Most of the r u n  w i  11 again be composed of pink salmon destined 
f o r  Eastern, Southeastern, and Montague d i s t r i c t s ;  moderate t o  
poor runs will  occur i n  streams of the Northern, Northwestern, 
and Southwestern d i s t r i c t s  except f o r  a few isola ted streams i n  
Wells Bay, Pigot Bay, Culross Passage, Eshamy Lagoon, Dangerous 
Passage, and Crab Bay. 

VI. ESCAPEMENT OF OTHER SPECIES, 1961 

CHUM SALMON 

Escapement of chum salmon in  major streams is shown i n  de ta i l  i n  Appendix Table 
B. As with p i n k  escapements, seasonal t o t a l s  were calculated u t i l i z i ng  cumula- 
t i v e  l i ve  counts, divided by a stream-life fac tor  of 2.5 weeks. Table 5 gives 
comparative d i s t r i c t  escapements f o r  years 1957-1961 fo r  a l l  streams observed. 
Approximately the  same number of chum streams were observed i n  a l l  years. 

Table 5. Prince William Sound chum salmon escapements, by manaqement d i s t r i c t ,  

Pi.'; FCTAiS 269 ,VIO 85 ,F!&0 157,659 201. ,31:0 5% ,Y(rJ (158) - _ A -  _ __---l__- _--- . - ! .o t2 :  i:op..lih::c.;:.crn ~1is tr . i~ ' ;  ir,cluti:r, Cozh:ill  ; l ~ i ) - C i ~ t ~ i c t . ;  Soci;i,\:a:;te~,il d i s t r i c t  IncluGes 
Xsi2?:,.1y sub -d i . r . t r i c t  . 

So,,l.:.cc : S X C ,  U of !!, 135'(-1958; USFilS 195',7-1953 ; L!;;?2S 191.0-1361 . 
-15- 



I t  i s  ev ident  t h a t  t h e  1961 chum salmon escapement exceeded i n  t o t a l  those  of 
t he  preceding fou r  years .  This  was due p r imar i ly  t o  l a r g e  ga ins  i n  Northern, 
Montague, and Southeas te rn  d i s t r i c t s .  Eastern d i s t r i c t  t o t a l s  were down from 
high l e v e l s  of 1957 due mostly t o  t h e  comparative weakness of l a t e  escapements 
i n  Port  Fidalgo and Port  Valdez. The 1963 run w i l l  be derived pr imar i ly  from 
escapements of 1959, which according t o  U.S. F i s h  and Wild l i fe  Serv ice  records  
was one of t h e  weakest i n  r ecen t  yea r s ;  well over ha l f  of a l l  observed spawners 
were i n  t h e  Coghill  River. Since surv iva l  of pink salmon was unusually high 
from 1959 spawning and s i n c e  we note  i n  Figure 1 t h a t  h i s t o r i c a l l y  t h e  per iodi -  
c i t y  of good chum runs has coincided wi th  t h a t  of good pink runs ,  t h e r e  i s  some 
reason f o r  optimism i n  regard t o  t h e  1963 chum salmon run. 

RED SALMON 

Detai led counts  from counting s t a t i o n s  on Eshamy and Coghill Rivers ,  a s  well 
a s  survey counts  from o the r  red salmon systems a r e  shown in  Appendix Table C. 
D i s t r i c t  t o t a l s  f o r  1960 and 1961 a r e  summarized in  Table 6. No r e l i a b l e  
comparative da t a  e x i s t s  p r i o r  t o  1960 f o r  any red salmon system except  Eshamy 
River. 

Table 6. Pr ince William Sound red salmon escapements, by management d i s t r i c t ,  
1960 and 1961. 

Management 
d i s t r i c t  

EASTERN 
NORTH ERN 
COGH I LL 
NORTHWESTERN 
ESHAMY 
SOUTHWESTERN 
MONTAGUE 

Number of Estimated spawning escapement: 
spawning streams 1960 1961 

1 1,000 1,800 
3 100 6,100 
2 145,000 43,600 
1 4,000 5,000 
2 13,515 48,475 
2 3,000 4,900 
1 No survey 500 

- - 

PWS TOTALS 12 166,615 110,375 

Source: ADF&G weir  counts  and a e r i a l  and ground surveys. 

The dec l ine  i n  t o t a l  red salmon escapement i n  t h e  Sound i n  1961 was due e n t i r e l y  
t o  occurrences a t  Coghill  River s i n c e  near ly  a l l  o the r  populat ions had apparent  
increases .  A spec i a l  d r i f t - n e t  season was provided f o r  t h e  Coghill  run from 
June 12 - Ju ly  15. This marked the  f i r s t  a t tempt  i n  modern h i s t o r y  t o  ha rves t  
t h i s  r u n  during e a r l y  and middle per iods  of  i t s  occurrence; a small f l e e t  of 
v e s s e l s  took 12,961 reds  between June 18 and J u l y  15. From a counting tower 
i n s t a l l e d  a t  t h e  head of t he  r i v e r ,  8,709 red  salmon were noted between June 4 
and J u l y  21, a t  which time l a r g e  accuinulations of pink salmon i n  t he  v i c i n i t y  
made f u r t h e r  counts  impossible.  Peak ground survey counts  around Coghill Lake 
ind ica t ed  t h a t  a t  l e a s t  43,600 reds  spawned t h e r e  i n  1961. 



As expected from cycl ic  evidence in recent years ,  a r e l a t i ve ly  large run of 
reds appeared a t  Eshamy River in 1961. The Eshamy d i s t r i c t  g i l l  net f i shery 
harvested 53,133 reds between July 1 and August 18; 47,475 reds were counted 
through the weir below Eshamy Lake. 

There i s  l i t t l e  basis  f o r  forecast  of any Prince William Sound r u n  of red 
salmon. The cycl ic  pattern in recent years a t  Eshamy has been f a i r l y  dis-  
t i n c t  (two good years ,  followed by three  bad yea r s ) ,  but t h i s  pattern was 
broken in 1962 when a good run was expected b u t  did not material ize.  Gi l l  
net catch in .I962 was 20,151 reds ,  escapement only 9,490 reds,  b u t  tagging 
has shown most of the seine catch during the unusually l a t e  1962 season must 
be considered Eshamy f i s h  a l so  (about 16,000 reds) .  Thus, the 1962 r u n  was 
about half the  expected s ize .  Escapement i n  1958 was only 5,224 f i sh  which 
great ly  l imi t s  the chance fo r  a large r u n  of 5-year-olds i n  1963. Essential ly 
the  only chance fo r  a sizeable r u n  in 1963 would be 6-year-olds from 1957 
spawning; however, there i s  no evidence t h a t  a large r u n  of 6-year-olds has 
ever occurred a t  Eshamy. Records fo r  other systems in the Sound a r e  insuf f i -  
c ien t  t o  judge the character  of cycles operating. 

ACKNOWLEDGMENTS 

The author is indebted t o  Stan Swanson, Charles Meacham, and Ralph P i r t l e  of 
the  Commercial Fisheries Division fo r  t h e i r  ac t ive  support i n  planning and 
financing the extensive f i e l d  a c t i v i t i e s  reported herein. 

Data col lect ion could not have been possible without f i e l d  assistance from 
Ralph P i r t l e ,  Howard Metsker, Harry Curran, Paul Mulcahy, and par t i cu la r ly ,  
Randall Bruce. 

The ed i t o r i a l  comments of Dr. Howard Tai t  and Don S in i f f  of the Biological 
Research Division, and Stan Swanson, Ralph P i r t l e ,  and Gail Raymond of the 
Commercial Fisheries Division a r e  g ra te fu l ly  acknowledged. 



LITERATURE CITED 

Bureau of Commercial F i she r i e s ,  Alaska Region S t a f f .  1958. Progress r epor t  
on Alaska f i s h e r i e s  management and research.  U.S. Fish and Wild l i fe  
Service ,  Juneau, Alaska. 35 pp. 

Kirkwood, James B.  1962. Inshore-marine and freshwater  1 i f e  h i s to ry  phases 
of t h e  pink salmon, Oncorhynchus gorbuscha (Walbaum), and t h e  chum s a l -  
mon, o. ke ta  (Walbaum), i n  Prince William Sound, Alaska. PhD Thesis.  
Universi ty of Louisvi 1 l e y  Louisvil l e y  Kentucky. 300 pp. 

Noerenberg, Wallace H .  1955. Prince William Sound spawning ground survey,  
1955. Universi ty of Washington Fisher ies  Research I n s t i t u t e  Circular  No. 
81. S e a t t l e ,  Washington. 34 pp. 

. 1957. Prince William Sound spawning ground survey,  
1956. Universi ty of Washington F i she r i e s  Research I n s t i t u t e  Circular  No. 
90. S e a t t l e ,  Washington. 44 pp. 

. 1961. Observations on spawning and subsequent survival  
of  f r y  of  t h e  1960 salmon runs in  Prince William Sound, Alaska. S t a t e  of 
Alaska Department of F i s h  and Game Memorandum No. 5. Cordova, Alaska. 
22 PP.  

Thompson, W.F. 1962. The r e l a t i o n s h i p  between numbers spawning and numbers 
re turn ing  i n  Pac i f i c  salmon, p. 213-225. In N.J. Wilimovsky, e d i t o r ,  
Symposium on pink salmon, H . R .  MacMi 11 iam Lectures in  F i she r i e s ,  Univer- 
si t y  of Bri t i  sh Col umbi a ,  Vancouver. 



APPENDIX 



&pcn%x Table A. Uve cour.5~ of pl~Sc salmon 3.n t5c sfa?eans s f  -9rince t . r l l l L a  S o m a  f n  ~ g G 1 .  Ur.dcrllr&d counts 
&no gro*md sv.?vcys; all ctiicrs me aerk:! ~ - w g s .  k t & l c d  comtc are Gfven only for. strems 
tdCz  2000 or nore flch: a11 lesccr escapczerats arc gro~~pzd  w2cr the hoad.lni: ''Other Strews." 
me& ,~,r-lct &!ad Season Totals  co!?t;li,~ fntc~olative data :.&ero surveys are lac?dni: on ccrfafn vcc?cs. 

S";c ZT I!CC~C EnCdnc Date: 
I:r.-?>cr S t r e m  o r  B-iy f?a::c ?/1 7/6 7/15 7/22 
1 II~1ztney Crcc?c 
lb :?m?y CT'~C!C 0 5120 gg'5 
'i S'.xp;on 3zy 
'jr,-3 Sk.~;lpc.~n Ezy o 25.22 
21 &2ep 22y 1500 74080 
12 s:2cop Ecy 0 Golo_ 

, Ik Fort C.?er%na 0 
2 15-11 Port Grav2m $2 

16 CorSori; Ccve P, 
20 2z?l.tro: Say 0 0 
2 1 CralriLnn r?Lvmr 0 
3-4 -* Olrnn Dzy 0 1900 3200 
2% 03.scn Day 0 7 *g 
25 ir .Port C~av2.m 280 pJ- 
25 S% .i?~i;the;:s Bay 200 
26 ?29ch Cove r O  2vO 200 "- - 
23 I.:?alen 2 2 ~  500 2300 572 
33- rj33cr Pore Flr:aQo r ~ L -  7 - ' 7  

?;-%A PZsh D. ,IIaln S ~ X Y ~ L I  300 2000 L m C -  

33 CX",P Fish E3y 
33 Sxgoon Ck, %uzdloc!rod B. 0 2600 
1: 0 C s ~ ! l i n r  ??y 
41 GlzCbou@. CIc ,XI '  -:;?s 

4 2 r' ~ w m r  C::, 631cr~ Bay 

Q 3 ;3Llcz,-c! CZ:, Galcno 3ay 200 
1::: DL,cl: Rivcr ,  Galem Goy 0 3& 
1: 5 &cXm Qc., Galena E P . ~  700 2000 a n  
? 6  Jc:-.mon C ~ v c  0 500 *= 

:s 7 d-,.-- . ,-, 3ay a ICCO ~ 2 %  
i'" LJ J ~ ~ : ~  -&a F-.. o 3 ~ 0 0  :~yg 

?/a €315 
150 
5700 

0 0 
I$r) 0 -- 400 

L25GO 3300 
2-20 2050 - -. 

o 0 
0 - 

200 500 

&= 500 
0 0 

2100 5000 

-30 go!, 
?.30 233 - 

2"o --.. 
ZOO0 

2000 500 
100 0 
Ooo a100 

C 
21C3 $400 
532 1000 

0 230 
ao - 0 

590 LI-0') 
22% raao 
3 20993, 

Gco - 500 
71159 l'k"Q0 .-- - 
7:'-7c 2000 - 

8/12 

0 
205 

2800 
8000 
1500 

9eo 
9300 
2800 

0 
8200 
z a  
&'so 

sc)c,o 

0 
5000 

0 
?&oo 
500 
Coo 

0 
1000 
5000 
4030 

0 
200 

2C00 

Calculatccl 
015) 9/16 9/23 S c x o n  Total 

MJ4-0 
160.0 
24 00 
6700 

16200 - 8 2  107 560 
L53(.C_ ICa 45860 

9510 
LiTSO 

1%730 
6&0 
2OCO 

QGgu'o 
11623 . 
1~:PQO 

20900 30830 
2iE9 0 
24550 
3500 

26980 

3320 
1~1'. Go 
21120 
5030 
G R o  
7320 

rs125a 
C* C ~a139 0 
e,; ; 3 

??X 
a2c/;-o 



Appendix Table A. Continued 

I. EESTERII DISTRICT ( continued 

Strcm l!eel: Ending Date : Calculated 
IPLu;?bcr St rean  o r  Bay IJme 7/1 7/s 7/15 7/22 7/29 8/5 8/12 1 8/26 9/2 9/9 T A G  9/23 Season Tota l  

4'9 Jack Day 0 0 0 0 0 0 1000 - 2110 2Gw 
50 Jac!c 3 r j 7  - 110 1250 2000 100 1500 5850 
5OD S a ~ n l i l l  C1:. ,P.Valdez 2300 1223 1100 500 - 24 0 4090 
51 Robe River 1600 900 $00 - 10 24 GO 
5JC Slsraci i  Plr?t;s 100 5000 3710 1000 0 5120 
5 12 Sit:ash Creek 4 15000 6300 bo 6100'0 
5n  C~.oo!:cd Crcelc 500 2COO 111\3 - 10 0 2380 

52D !!ds!, Gold Creek 0 300 4- 2000 500 -- 110 180 - 3200 
53 T ~ i i n F a l l s  Ci:.,Sarm~illB. 3200 2y43 3530 3500 2500 -  GOO - G5Go 16360 
5': S ' ic l lnr  C!C. ,Sa~mf13 15. 300 9000 12110 14000 iL;000 9030 40240 
O;;:~er Si=?r!s (99 ) 0 500 2500 2&0 5653 4?80 1 ~ 8 3 0  125'0 :L941,0 22280 11450 2300 110 3$7?3 
Dlsi;r;c'.. T o t n l  153 streams) 8300 491LI.0 163860 203500 c)$5?9 76.340 112540 1!!4550 &?4&26i160 300390 217230 113030 23610 7 ~ 6 7 8 5  

goo 700 
55 k : c l l s ~ a g  o r looo  1 0  45000 - l o g o o  g& 69330 
65 Ca:.~~ery Clc. , Unaln.rl!: I n l e t  1.509 5700 3$2P. 3-1530 11380 
67 Covpen C::. , Ufia!iwl!c I n l e t  100 1000 3310 
53 ::cad of J O ~ I ~ I  Bay 300 1700 5390 12000 - 2120 1214-40 
'711 Enzl,o:: Bay 5 00 500 2500 1720 4900 
75 Eaklc!: Bay ( g l a c i a l  ) 0 100 0 710 2580 2400 
7 5 R  Gagle:: Eay (sprin~) 300 0 2780 2G20 
O24cr S.>re;ms ( 2 9 )  0 0 100 100 0 400 1800 9550 6470 21!.00 0 14230 5610 8940 
I>-is.brl.c.;; Tot31 ( x ? - t r e a i ~ s )  0 2000 11603 1';530 USGO0 It6700 36400 31G50 Q.oo~!o 1!0050 341:$0 14LI-00 3000 3 ""-290 

3.  ITORTI-ZJESTE!Z3 ( P 3 D  C3CIIXLL) DISTXZCTS 
83 Co~hili Rf v e r  ZOO 9109 27600 50000 159090 185000 ~ G C O O  23500 135730 L/ 
86 k t t l c s  Bay 0 0 0 200 4000 4350 6!!. 9 ,_._ .- -. - . , , -3 
I ti. Pigo: Cay 0 5000 111% 13000 32000 8650 

--..A -- 751i.0 - -- 525co 
92s S.  P L Z D ~  C P . ~  o 1500 9 1 : ~ ~ -  25000 ~ ~ c . 5 3  7:1?.30 - -..- rr.cso ..- -- - 7123s 
?1 Lo;oy;3lr.2 Cmp Creek G ? 5C00 16; : ,cr, -,-, , . ,. ..... ---. - 1750 . - . . - i751Q -. , , -. 
92;: 23-1  10C 2 $cL -- 1 rr) - P C -  I ,. I :  -_. - - ?'';>c, . -. , > 

.-? . I .  

-., .". -,-u 
.'.':.a Zi....l;l ,;:cc~I.:, ;2;?~ Zly 0 ;$LC? ;=SO? 'z.,: n.-. - -a*.-. . # L, .- ., l) :: f 1;;) ' I .  i p i,".7(.C, . .a.c..---- . r.. . - -. -. --- . a  ----.- C-322 r:; I/' -... . - - . - r ,  :., -. , ... .. ,.y ; . ' L \ I : ' , ~ ~ : : Z  ;:,?okly 2~:i;s:Ts I j ~ r  f>stoi* of 1: .c/ l.:n;'lrs 2s <.-.$;-'.-- . .  L c'?.?c! 1. '' ... y L !  -.... -*.--? .I, .,--., :.\,o , < * .,:.. J r, . 



3 . ~IOIITIIVESTWIJ ( ISJD COGliILL) DISTRICTS ( confinucd)  

S Lrca::~ k!cc:.: E n G b ~  Datc : Cnlcu la fcd  
;JLLZI'?CY S t r c w ,  o r  Gay I!ax 71'1 7/3 7/15 7/22 " 7/29 8 5  8/12 8/13 8/2(; 9/2 $/9 3/1G 9 / 2 3 S c a s o n  Tot31  

101:'~ Lover Culross  P c s s a ~ c  0 300 j170 550 3200 
7 nq A <'L Ilinlc IIarbor,  P. I!cllic Juan 1 s  3000 @ 10330 

1 OL!. Outcr IClnglt, Day - 1x0 0 EzQ 2130 
105 Outcr iCing's Day 500 443 0 
111 E. Lrn, IIcClurc Bay 0 :<-= - 2090 52.80 
Other S t ~ e a ~ n s  ( 3 5 )  o-- 200 400 550 1x00 1800 5850 6000 G: :~o  6520 2:!.00 1120 0 ?.&(I 0 
Dis t r ic : ;  T o t a l  (1:7 C~I 'CETIIS)  200 11200 35100 65760 125550 2;!.GG00 309650 2G3000 ? 0 71~570 23650 G500 J:l!Slr30 

IF. S9UTII;.TS!i'ERY! ( fJ!D ESII?~IY; ' .;--'>-:?lS 
112C 1:. Silo:-C, Csilm.17 Lcgoon 800 - 2000 =GOO 

& 113 Ct,hmi:. R i v e r  20 70 - 1k0 2230 1 ;  y j ~ ~  11:500 S ~ C I ~  n?zGo :I 
115 Lf:c C!: . , ilcad E~rnn Bny 0 0 0 2130 ',:70 8110 

11Gr. Outcr C:rzt 32y 0 0 100 l! 00 - 1160 28~50 

1 l C  Jac::pot River nild I.a.'ccs 3000 22030 25750 

123 S .  &TI, Jac!:po2 Eny 0 IjoO 500 - 2100 5600 

122 h7:c C!:. , I:\! Cncncga Is .  0 500 2200 $120 373c 
123 Lazoon C!:. , I:',! Cilcncga Is . 500 500 1500 7 330 -- 3950 
133 I3al;lbrlZI~.c Ld:c Crcc!: 5.2 3500 5580 u' 
l'! 0 Uppep Latouc:~c Pass .  ,Zvans Is. 0 0 100 3000 22z cG30 
1': 1 Cra3 Day, Evans I s l a n d  9 0 SO0 2000 - 5370 12.070 
1 1  !o~cicrson Covc , S n \ ~ : l i l l  Ca;r 100 SC4 1 

- 9  C,,,, 
0t;icr. Graxlr, ~ c G )  - 0 0 0 130 220 100 -- --. -- 1.-. -- ? - - 2 3  J 2500 0 210.70 7 - 
Dis' ;r lct  Total (5?, s t r cnns )  0 0 0 120 5360 c j~ l ! -o  1f!590 JL911.30 02190 l lS030 $1300 ~ G o O O  19500 15k510 

2 . iIOiP1'AGl.E DXS'I'Rf CT 
111.5 :dac lcocl Harbor ,I! .IIcad 0 100 LLOO 3000 - 1 m  
11:5A i .hclcod I!nrbor ,!! .IIcnd 0 3 0 8170 
l Q 5 3  i.Iaclcod 1larbor.S. C l a n  Ecacil 0 0 500 1100 2470 
It!. 6 S. :Ianninz Eay 3 700 1000 7009 ;= 

- 7  1 .  1 4 .  iIan2llng Bay 0 500 1500 22.000 l c j  580 
lQ5S-3 ::Lddlc I:o;~' ia~uc Shoi-e 0 353 2500 3500 
1!;.*7 S, cr F o r t  Cila>:!cr:: O 500 L ~ O O  2000 2000 !.!.730 -- 
- j q n  - T J  S .  o; P o r t  Ciln:r.lcx2s 0 0 0 200 Ik500 zgi 
;/ " 3 r ~  .(? • :I,: c;~.,,;c.+ ..., ..... :r2?'.:1y t o t a l s  by f a c t o r  .of Q.O t:ocirs 2s ~zt~T>l:!.z!lail by ::nzgi.!r r3ta. 



S t r c z .  !!cc:: L7nclfng Date: Calculatcc 
r S t r c x ?  o r  3ay I!mlc 7/1 7/3 7/15 7/22 7/29 6/5 8/12 8/19 8/26 3 /2 919 9/16 9/23 Season T o t :  

150 Sout:lern Port Chahc r s  0 0 0 0 3000 1 ~ 4 0 0  a 3000 

152 P o r t  Ci~alncrs  0 0 0 100 Goo QGoo a 5330 
152 Port Chnlncrs 0 0 0 230 500 ?SO0 5600 

153 Port Gnalncrs 0 0 0 o 2500 7Qoo 84 GO 

159 port  C:mLners 0 0 0 0 2000 9000 5570 8210 
152CL. Port Chal~:crs 2500 1550 2340 

155 Bay iJ.  oS P.  Chalners 0 0 0 7500 a 10200 
155C Stocl:dalcSiarbor 0 0 1000 3500 10700 12680 
156 Roc!cy Gay 0 0 0 12000 17300 23720 
1562 ~oc!cy Gay o o o a 3380 

157 iiead Or Zallcof Bar 0 0 0 o 15500 a8 3320 
157C Sx Shore, Zai!:of 8. o 3 0 0 0 5200 5700 43 Go 

N 157D-I;: Zailcof Ray 
W 

0 500 2500 1300 2520 
1 150 Outer Zallcof Bay 0 0 0 500 2200 2800 5400 

153 Outer Zailsof Daj 0 0 200 0 4000 4 Ci!. G 
17oX G x c n  I s l znd  1000 9 160 12C40 
2C1C SIcllie I I s r t ln  Rivcr 4350 11540 
Oi i~cr  SCrea:s (10) 0 0 0 0 0 300 550 3450 9000 9610 5700 1500 0 12040 

0 0 0 500 D l s t r t c t  'iota1 ( 5 3  strex,is 1 0 31150 ~ . . l k q - ~  83500 182700 211E3O 1.54610 j6000 12000 263230 

6. S0WriEPSTER;T DISTRICT 

172 S. Side Port  Etches 
173 S. Sidc Port  E t chen  
174 Garden Covc 

1.75 Iiead, P, Etchcs, Ilain S t r .  
176 Const m t l n c  Ifarbor 

177 iJ!! IISncizinbroo:: I s land  
173 dual la  Bay 
173 S i ~ c l t c r  Day 
I80 h ~ d c r s o n  Day 
L O 1  ~2nrlerson Gay 
16 2 Doublc 3~1;. 

lZ2 Dsxblc Cay 



P.ppcndix Tablc A. Continued 

S t r c  XI Week Ending Date: Calculated 
; !~ lbc r  S t r c m  or  Bay i:xic 7/1 7/0 7/:5 7/22 7/29 8/5 8/12 3/19 8/26 9/2 9/9 9/16 9/23 Scason Tota l  

105 IIccd, Pisil Bay 200 2000 15000 25000 29283 18000 39190 
13G I1arr:rins Cutof Z' 303 3000 20300 12000 8000 20320 
127 Dan t r, Bog 0 1.000 5000 5000 b300 8760 
187A Dm's Bay 3000 IQOO 3500 4&0 
1GYB Danfs 3ay 1000 1500 7000 6880 
123 Zosrrell Bay, LSce Cc. 2500 2500 
139 :! .Sldc, i!dcal:a l o i n t  0 Goo 25000 30000 56100 69080 
19 0 B .SSdc, iidcalca Polnt  0 5000 10000 26000 a 28580 51110 
190I) !! .S ide ,  Outcr Ccnoc Pass 0 500 1000 5420 5570 
1 9 0 ~  i!.~ic?c, Outcr Cmoc Pass 0 0 o 3000 2500 4000 2500 6200 
191 Uppcr Canoe Pcss 0 0 LC00 1500 - 2000 2700 
1 3 1 ~  :nles!ccy Cove 3000 3300 
19113 11. of Cedar Day 0 0 0 500 2600 
1 3 1 C  '2. of Ccdar Day 0 0 0 2000 a 3220 
~ Y I D  Cedar coy o o o 1000 3830 
191G Cedar Bay 0 0 0 1500 3380 

13 2 IJlndy 3oy 0 300 4700 759 0 
13213 Orca Ctlanncl o 1000 17t;o 3080 
1-9 J Orca Chnnncl 0 0 2000 3860 
17 6 3. of Canoc Pass 0 0 - 1470 2190 
O t h e r  S",cms (12 )  0 0 0 0 0 0 0 2170 4530 4100 1450 0 0 49 00 
9 ls t r ic ; ;  T o t a l  (114 ~ t r c ; l n ~ )  0 0 0 9 3133 52230 122350 251270 33A!:z 2c171b0 10225$ 32759 5000 500%0 



Lppenciix Tnblc  A. Continued 

1:uiibcr of I!cc?c Bn&ng Date: Calculntc j 
Strcar~s D l s t r i c t  7/1 7/8 7/15 7/22 7/29 6/5 8/12 8/19 8/26 9/2 9/9 9/16 9/23 Season Total 

83 E n o t c r n  8300 L F ~ I & O  163860 208500 96920 76940 112C40 144550 Z ~ L ~ ~ G U  300550 217230 118030 28610 706760 
37 :Ior'l;hcrn 0 2000 11600 19530 Q86OO 46700 0 31650 b0030 k0050 344.90 14400 3000 1214200 

'i7 :Jorthvcc,~crn/Co~1i11 200 ll8OO 35100 65560 125550 21:6800 309650 260000 205870 lkl720 74520 23650 6500 4k8180 

5s  Southr:~ stern/Cs:'.my 0 0 0 120 3360 5040 lQGg0 491130 92190 lL9030 33300 36000 10500 134510 

1 53 ::onta,wc o o o 0 ~ C O  3450 11650 61500 132700 218830 154G10 56000 12000 289290 
N 
ui 1 ! 4  Southrns tcm 0 0 0 9 3100 52300 192259 25?27'3 33C91!.0 2817'30 702240 7 2 3 0  5000 500Ek0 
I 

322 i'r. L'n. Sd. Total 3500 6291CO' 210560 2937L0 277690 431130 678080 82cU.00 ~ a ? ~ ~ j  1101760 G76gOC) 280830 65610 2203600 



Appendix Table E). Live counts of chun salmon i n  the  s t r e m s  of Prince I l i l l l l ~ ~ n  SounC i n  1361. Underlined co:mts 
a re  ground surveys; a l l  o thers  are  a e r i a l  suFveys. Dstnilcd c o ~ m t s  are given only f o r  streams 
with 2OOQ o r  nore f i s h ;  a l l  l e s s e r  escapements a re  grouped unecr the heading "Other Streams. " 
R s t r i c t  and Season Totals  conta ln  inte:-poletive da t a  where surveys a re  lacking  on ce r t a in  kreeks. 

1. EASTWN DISTiiICT 

S t r e a ~  Week Ending Date: Calculated 
Nunber Stream o r  Bay Name 7/1 7/8 7/15 7/22 7/29 015 8/12 8/19 8/26 9/2 9/9 9/16 9/23 Season T o t a l  

1 I. Sheep Bay 1500 29 190 3200 2000 5 00 l.u _980 4 3  150 37110 
12 Sheep Bay 0 - 100 500 - 2000 292 2.22 850 54 20 
20 Bcartrap Bay 100 500 2000 500 &= 3540 

29 bfi~alen Bay 100 2000 2650 200 A.52 L%l 2700 
3 1 Vpper Fidalgo - 20 0 0 - 2040 r6go 3&kO 
3 2 Sunny Bay ( g l a c i e l )  200 2200 2290 4.060 
32A Sunny Bay ( c l e a r  ) 0 4100 0 4240 

I 39 Lzgoon OA., Landlocked B. 0 0 10 0 - 0 4 2  - 2820 2860 
N - 0 - 
or 44 D.ck River, Galena Bay 0 600 170 4300 6000 15000 - 8000 0 - 23 23 o 

49 Jack Bay 10 100 500 600 3000 3340 
5 0 Jaclc Say - 10 1250 500 700 780 2110 
5 Crooked Creek 0 1500 500 900 zz!. 2160 
53 Twin F a l l s  Ck. , S a w 1 1  B. 100 - 0 0 200 200 3100 3540 
Other Strezxs ( 4 0 )  530 2360 5590 5940 5970 4440 3360 5070 6530 62QO 3610 820 0 20200 
District Tota l  (53 streams) 224031310 38180 35830 18830 172QO 2q370 37100 36390 30700 15860 5320 1500 117950 

2. NORTHERN DISTRICT 

5 5 E .  A m ,  Long Bzy 5 0 900 500 1300 1710 4700 
63 Cedar Bay 0 700 920 1300 380 - 160 2220 
65 \.'ells Bay 300 5000 @& 10000 2030 T z L  17980 
703 Siwash Bay P l a t s (  spr ing)  0 1000 7880 - 1100 3990 
7oc Siwash Bay B la t s ( sp r ing )  0 600 2670 - 1200 2910 
7 2 Eaglek Bay 2500 3460 
73 Eaglck Bay 0 500 Z L S  - 100 4760 
74 Zaglek Bay 0 1600 570 I!X7l 2150 
Othnr StrcpTs (20)  - 0 0 0 0 320 1020 2150 3270 2 5350 1330 D O  0 8759 

7 c l~l-; 1 -  0 1 1  K C 0  rr ' . - .? P'etr! ----- ct T o t q l  ---- (28 s t r p v ;  - -0 3800 6600 l i 3 0 0  -17 I , 9 .  - -  - -  - 2  P 1  - , 2 2 C  . - -- --- 



Appendlx Table B. Continued 

3 .  NORTHIIESTERN ( AND COGKILL) DISTRICTS 

- --  -- - - 
Stream :lee!< Ending Date : Calcu la t t  
Z-qber  S t r e a r r . o r B a : ~ N a ~ e  7/1 7/8 7/15 7/22 7/29 3/5 8/12 -8/19 8/26 9/2 9/9 9 /16 ?/23 Season  Tot 

83 Coghi l l  R iver  0 15000 11000 22000 32610 - 2200 0 49320 
36 Bee t l es  Bay 0 0 200 400 4000 Jm 4 5  5350 
39.5 S .  Pigot  Bay 0 300 1060 1000 - 860 - 160 2670 
Other S:rcarns ( 3 1 )  ---- 0 0 300 1 0 3 8 0  10 2310 Goo 450 0 13,500 
D i s t r i c t  Total (311 s t reams)  -- - 0 SOOO 15600 14170 25710 39710 3 s O O  20840 11210 6750 2000 550 O 7 > 9 4 0 - -  

4 .  SOUTHI..$STERN ( AiiD ESHAI~Y) DISTRICTS 

120 Jac!:pot Eay 500 @ 1000 1000 - 160 2200 
Cther  Streams ( 1 0 )  -- -- O 10 i; o 100 2x0 180 560 1510 1420 1190 750 ~ G O  7 o 2% 

&>i_str;c_t T o t a l  ( 11 st_re~ns)- 0 110 250 600 9co ll& 1560 25-10 1940 1480 900 330 70 -?j52Qp 
4 
I 

5. ?4ONTAffUE DISTRICT 

14GA H ~ n n i n ~  Bay 0 0 2000 - 200 214 0 
147 S .  of  P o r i  Chalmers 300 10000 7000 13370 

150 Port Chalners 0 0 0 200 3000 11250 10820 
152 Por t  Chalners 0 0 0 0 2000 150(, 2580 
0 ,he 1. S t  r e  2ns-bgj - - - - - - -- - 0 0 - l o o  400 810 1560 - 2200 2210 2170 1860 1330 680 340 5% 
D i c t r i c t  T o t a u l l '  s t reams - - - -- -- -- - - - . - - -- ' 0 ------ 0 100 G-30 910 4060 14700 71710 22920 10660 5680 3230 15k9 3Lr380 --- 

6 .  SOUTHEASTERN DISTRICT ----------- 
17 2 S .  Side P o r t  Etches  500 1200 2500 3940 

175 Por t  Etches  100 2000 1000 u-2 2260 
176 Constant3 nc Harbor 1400 3000 2000 11060 

178 Jvanla Bay 200 2000 3000 $00 L1020 
1-f 9 S h e l t e r  Bay 5000 2200 3010 1500 8350 

183 3a6erson Bay 3090 rn 11080 
1s 6 !Iaw!cins Cutof f ,  F i s h  Bay 4000 3000 8340 

1 q Danfs Bay 2000 3420 

0: h e r  S t  r e  amsJ10)- -- - - 100 _~.5oO-- 570 1150 1&0 2300 3100 2830 3310 1010- 950 520 7460 
i c  0 1  1 r e  500 4200 5700 5470 9260 14.330 1 8 9 0 0 2 8 8 0  16410 10630 4q70 5SC)ZO 



Appendix Table  B. Continued 

R e c a ~ i t u l a t i o n  of weekly clim salmon counts i n  1961 by D i s t r i c t  

Number o f  Week Ending Date: Calcuiatec 
Streams Distr9ct  7/1 7/8 7/15 7/22 7/29 8 /5  8/12 8/19 8/26 9/2 9 / 9  9/16 9/23 Season Tot :  

53 Eastern 2240 31310 38180 35830 18830 17240 2311.70 37100 36390 30700 15860 5320 15CO 117950 
28 Northern 350 3800 6500 9300 12150 14120 14550 13140 18180 19510 9530 -9300 500 50420 
3$ Nortinwes te rn /~ogh:h l l  0 5000 15600 14170 25710 39710 35800 20840 11210 6750 2000 550 0 70940 
11 Southwes tern/~shamy 0 110 250 600 900 1180 1560 2510 1940 1480 900 330 7 0 4750 
111 Montague 0 0 100 430 910 4060 lg700 21710 22920 10660 5680 3230 1540 34380 

- 18 Southeastern 500 1~200 5700 54.70 9260 143jO 18990 20300 18980 22880 16410 10630 4470 59930 
2-53 Pr. Sd.  T o t a l  3090 44420 66430 65800 67750 90640 108980 115600 109620 91980 50380 24360 So80 3T8370 
I 

r u  
S" 



Jspcndix Table C .  lleelcly r e d  salmon escapcment counts a t  Eshany River  creir, 
1957-1361, Co@~:i l l  River  tower, 1 ~ 5 1 ,  and a e r i a l  ancl g20und 
survcys of r e d  sabnon sys tens  i n  Pr ince V i l l i a n  Sound, 1961. 

I . I:ee!:lv t re i r  counts . - ---- 
Eshamy River  I!eir: Cog11il1 Tower: 

I!?? 1958 1 % 9 _ - Q k - -  1961 1961 -- 
J v - c  9 - .. - - - - 10 

16  - - - .. - - 154 

23 - - - - - .- 361 
3 0 - - - - - - 52 2183 67 5 

Jllly 7 61 109 k 3 1256 1238 2774 
14 4 1s 1% 323 1912 89 6 4198 
21 3 1 87 3 13 1 14 13 1064 537 
28 180 4 65 350 1581 828 - - 

1 % ) ~ .  4 15 2 53 5 598 1102 12251 - - 
11 8 o 726 2510 936 139711 - - 
18 1142 1121 1G98 2257 101G8 - - 
2 5 25551 766 1050 1700 6 8 9  - - 

xcpt .  2 17545 1102 o loo8 657 1 - - 
9 54 38 2 6 - - 53 8 937 - - 

16 ---- 1000 0 -- - - 1'473 -- 
Season T o t a l s  51308 5224 6908 13815 Q7475 8 7 i i ~ - - -  

P a r t i a l  couilt of escapeaent  , see  sui'\rey of spauninz grounds below. 

2.  Aerial and Ground Sui,veys oP 3cd Saf1:ron Spavr11j.n; Grounds (grouncl s u r v z y s  ~l.nde:~l$ned). - ---- 
D i s t r i c t :  Survey Date: T o t a l  
Strex-n No. Stream Man:e 6L27 7/13 7/25-31 8rj-G 8/16-21 4/? ( Peal: ) --- 
E r s t e r n  

5 1 Robe Lake 500 800 1800 1800 
Nor the r n  

60 D i l l y t s  Hole 3050 3000 1000 3000 
57 Cowpen La!:e 0 100 100 
68 f.lj. ne r 1 s La!ce 500 3000 3000 

C 0 ? J l i l l  

77 Red La!:e, Es the r  Pass 0 0 

83 Coghi l l  R i o e r  2G Lakes 300 33870 4.3600 4 3600 
. . 
i i~ r thbres te  rn 

100 Sl~rocie Lake, Long R .  200 2800 5000 fiCo. 5000 
Zcharny 

112 Gumboot Lakes 1000 0 1000 
113 Esi~=ny Ri.:er t!eir 47'!.75 

Southrre s t e r n  
118 Jackpot Lakes 2900 300 1800 2900 

133 Bainbriclge La!:es 1900 2000 2000 
!:antague 

- - San Juan La!:e 500 500 
T o t a l  f o r  P r .  bin. Sd. 110375 



Appendix Table D. R e s u l t s  of Preemergent Pinlc Salmon Fry  Samplinc i n  I n t e r t i d a l  
and Upstrean Zones i n  Various S t rean  Catagor ies ,  1958-1962. 

T o t a l  
No. of S t r .  No. of Sc.Ft.  NO.  o f  I4ean Density 

Sampled Sanples Sanipled P i l~ !<Fry  ( f r y - / s s . f t . )  
Stream 
Catagory Year 

1. I n t e r t i d a l  Zones 

E a r l y  t'Iajor 1958 
1959 
1961 
1962 

Middle Ilajor 1358 

19 59 
19 6 1  
1962 

Late i,lajor 19 58 

19 59 
1961 
1962 

E a r l y  i,linor 19 58 

19 59 
1961 
1962 

Late Minor 1958 

19 59 
1961 
19 62 

~ 1 1  St;reams 1958 

1959 
1961 
1962 



Appendix Table D. Continue 6. 

T o t a l  
S t r e a n  No.of S t r .  No. of Sq .F t .  No. of Ikan Density 
Catagory Year Sampled! Samples S m p l e d  Pink  Fry (fry/sq.ft.) 

2. Upstrean Zones 

Early Major 1361 
1962 

Middle f,?ajor 1961 
1962 

Late 13ajor 1961 
1962 

Ear ly  Minor 1961 
1962 

Middle Mlnor 1361 
19 62 

Late IiIinor 19 61 
1962 

A l l  Streams 1961 
1962 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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