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INTRODUCTION 

This forecast  f o r  the 1963 Bristol  Bay red salmon r u n  was prepared j o in t l y  by 
the Alaska Department of Fish and Game, the  U.S. Bureau of Commercial Fisher ies ,  
and the Fisheries Research I n s t i t u t e  of the  University of Washington. 

The s c i e n t i s t s  who have part icipated i n  the analysis  of the data include the 
following: Mr. Wilbur Church, Mr. Donald B. S i n i f f ,  and Dr. Howard D. Tait  of 
the Alaska Department of Fish and Game; Dr. C.J. DiCostanzo and Dr. George Y .  
Harry, J r .  of the Auke Bay Laboratory of the Bureau of Commercial Fisheries;  
Mr. Robert French, Mr. R.A. Fredin, and Mr. Sueto Murai of the  Sea t t l e  Office 
of the Bureau of Commercial Fisheries;  Dr. Robert L .  Burgner, Mr. Allan C. 
Har t t ,  Dr. Ted S.Y. Koo, Dr. Ole Mathisen, and Dr. William F. Royce of the  
Fisheries Research In s t i t u t e .  Many others have joined in the col lect ion of 
data and preliminary analysis .  

Dr. Howard D. Tai t  served as  ed i to r  and assembled this material in  i t s  present 
form. 

METHODS OF FORECAST 

These a r e  s c i e n t i f i c  forecasts  of the expected return t o  the  major r i ve r s  i n  
each f i sh ing  d i s t r i c t  of Bristol  Bay, and a r e  based on the best information 
available.  A va r ie ty  of data i s  avai lable  on these r ivers  which provides bases 
fo r  several separate estimates of the  s i ze  of returning runs. 

1. Analysis based on the parent cycle catch,  escapement, o r  both. This i s  
believed t o  be the l e a s t  r e l i ab l e  in  Bristol  Bay because the age of 
return of red salmon var ies  from 4 t o  6 years ,  and because of the  highly 
variable f resh water and s a l t  water mortal i ty.  

2. Smolt outmigration and return re la t ionship .  In the major r ive rs  of 
Bristol  Bay, indices of the number of smol t s  migrating to  sea have 
been obtained fo r  several years. These data a re  subject  t o  sampling 
e r rors  and the var ia t ions  in s a l t  water mortal i ty.  

3. Early re turns  of cer ta in  year groups. Bristol  Bay salmon commonly 
spend two years or three years i n  the ocean and the re la t ion  of the 
return a f t e r  three years t o  the  return a f t e r  two years may be used 
fo r  forecasting in ce r ta in  s i tua t ions .  

4. Abundance of immature salmon a t  sea. Abundance indices of the immature 
red salmon i n  the  v i c in i t y  of the eastern and central  Aleutian Islands 
have been obtained for  several years.  These data have been obtained 
independently from two sources: (1)  the  catches of purse seine vessels 
operating south of the Aleutian Islands where the immature red salmon 
pass in very large numbers during the  mid summer, and ( 2 )  by gi 11 net 
vessels operated over a somewhat larger  area of the North Pacific Ocean 
i n  the central  Aleutian Islands. 



FORECASTS BY RIVERS BASED ON PARENT C Y C L E  ESCAPEMENTS A N D  
SMOLT ABUNDANCE 

Our f i r s t  s tep  in the forecas t  i s  t o  bring together the  data from cycle analysis '  
or  outmigration of smolts f o r  each of the major r ive rs .  

Nushagak System 

The Nushagak escapement en te r s  three major spawning areas :  Wood River, Igushik 
River, and the Tikchik Lakes. Data on escapement t o  each of these areas a r e  
available since 1946, b u t  the commercial catch from Nushagak Bay cannot be sep- 
arated d i r e c t l y  in to  pa r t s  bound fo r  the  separate r i ve r s .  Therefore, the annual 
percentage of each system's escapement has been applied t o  the catch and the 
t o t a l  r u n  t o  each spawning system estimated fo r  the l a s t  eleven years.  

Wood River 

Indices of the  outmigrations of smolts have been obtained t o  the Wood River sys- 
tem since 1951. These have had a ra the r  var iable  re la t ion  with the re turn  because 
of varying marine morta l i ty ,  b u t  enough data a re  avai lable  t o  permit a  regression 
analys is .  Original data a re  transformed t o  logarithm sca les  t o  simplify presen- 
t a t ion  and t o  help s a t i s f y  ce r ta in  requirements f o r  s t a t i s t i c a l  analys is .  (Figure 
1 and Figure 2 ) .  The expected re turn  i n  1963 and 1961 seaward migration i s  
1,500,000 adul t  reds; from the 1960 seaward migration, 600,000. Thus, a  t o t a l  
return t o  the Wood River system of 2,100,000 f i s h  i s  expected on the basis  of 
the smol t index-adul t return re la t ionship .  

Ti kchi k Lakes 

The fo recas t  f o r  the  Tikchik system i s  based on escapement-return re la t ionships .  
This is  shown in Table 1. 

The data show evidence of a 5-year cycle i n  the Tikchiks. Recent dominant years 
of the cycle were 1953 and 1958. Logical continuation of the  cycle wi l l  make 
1963 another dominant year. A be t t e r  than average re turn  of t h i s  system of about 
300,000 f i s h  i s  expected in 1963. Unlike other r i ve r s  of the  Nushagak, 3-ocean 
f i s h  a r e  expected t o  dominate the run .  

Igus hi k Lakes 

The Igushik system forecas t  is  a l so  based on escapement-return re la t ionships  
(Table 2). 

The expected t o t a l  re turn  i s  about 700,000 f i s h ,  of which 500,000 a r e  expected 
t o  be 2-ocean f i sh .  The return of this age group wi l l  come from the l a rge s t  
escapement t o  the Igushik system i n  recent  years. 

Returns of recent years suggest the appearance of a 4-year cycle in the Igushik 
r u n .  1955 and 1959 were both dominant years.  I f  the high production of the 



Figure 1. Relationship between Wood River smolt index and return of .2 reds 
t o  Wood River. Years indicate years of seaward migration F n  log- 
log s ca l e ) .  



Figure 2 .  Relationship between Wood River smol t index and return of .3 reds 
to  Wood River. Years indicate years of seaward migration c n  log- 
log sca le) .  



Table 1 .  Tikchik Lakes - escapement and re turns .  

Geometric means of return per spawner a f t e r  4 years i s  .389 and a f t e r  5 years 
i s  1.334. 1963 forecast  i s  shown i n  parenthesis. 

Table 2. Igushik Lakes - escapement and returns.  

-- - 

YEAR ESCAPEMENT 4 -.-YCLR RETUSIU 5-17?. RETUW 

75,000 
LLO , OGO 
150,000 
100,000 
SO, 000 
SGO,000 
[I-00,0011 
130,000 
107 ,GOO 
6'I.LJ , 000 

80,000 
525,000 
170,000 

55,000 
~10,000 

GLO , OGO 
290,000 
15,000 
22, G G O  

(Lj5) L!-, OQ0) 

Geometric means of return per spawner a f t e r  4 years i s  .767 and a f t e r  5 years 
i s  1.809. 1963 forecast  i s  shown in parenthesis. 



cycle year continues, the 1963 re turn  may very well exceed the predicted numbers. 

Naknek-Kvichak'Fishina Area 

The l a rge s t  red salmon r u n  in  Alaska en te r s  the Kvichak River system which 
together w i t h  the smaller Naknek and Alagnak systems receives the runs going 
through t h i s  f i sh ing  area.  

The bes t  information avai lable  on which t o  base a forecas t  a re  the indices of 
the  outmigration of smolts which have been obtained s ince  1955. The 1963 Kvichak 
run wil l  come from the smolt migrations of 1960 and 1961. The indices and the 
return of adu l t s  a f t e r  two and three  years i n  the  ocean a r e  shown in Table 3. 
Note the very low smolt index of 1961. The geometric mean of the re turn  per 
index point mult ipl ied by the year group index provides an est imate f o r  the 
coming year. T h u s ,  the expected re turn  of f i s h  a f t e r  two years i n  the  ocean 
from the  index of 1961 i s  approximately 282,000; a f t e r  three  years in the  ocean 
from the index of 1960 i t  i s  approximately 1,366,000. 

Branch River 

There i s  l i t t l e  information upon which t o  base a forecas t  of the 1963 Branch 
(Alagnak) River red salmon run. Total runs and escapement data a r e  avai lable  
f o r  the years 1955-1962 (Table 4 ) .  The few age composition data avai lable  indi-  
ca te  a dominance of age group 42 red salmon i n  the re turns  (approximately 75 per- 
cen t ) .  

The t o t a l  run and escapement data suggest t h a t  the Branch River r u n  follows a 
4-year cycle w i t h  two years of poor production followed by two years of high 
production. I t  i s  t o  be noted (Table 4 )  t h a t  the  1962 season marked the  second 
successive year of poor production. 

The 1963 r u n  i s  expected t o  derive from the escapements of 1958 and 1959: 91,000 
and 820,000 respectively (Table 4 ) .  I f  i t  can be assumed t h a t  the Branch River 
cycle wi l l  continue t o  be in evidence, we might expect a l a rger  than average r u n  
in 1963--one approaching a 1,000,000 f i s h  t o t a l .  Because of the high escapement 
of 1959 and the predominance of 42 f i s h  in  the re tu rns ,  the  r u n  is  expected t o  
consis t  primarily of 2-ocean f i sh .  

Naknek River, 

Indices of smolt abundance have been obtained annually f o r  the Naknek River since 
1956. These have been compared with actual  re turns  a f t e r  two and three  years i n  
the ocean (Table 5 ) .  

Application of the geometric mean r a t e s  of re turn  t o  the  indices of 1961 and 
1960 r e s u l t s  in a forecas t  of 343,840 2-ocean red salmon and 686,400 3-ocean 
red salmon f o r  the  1963 season. 

Egegi k River 

The 1963 forecas t  f o r  the Egegik River is  again based on the  average return- 
escapement re1 at ionshi  p (Figure 3 ) .  



Table 3. Kvichak River - smolt index and return of adults in thousands of 
f ish,  

Return af- ter  two yca7.s Return a - f t e r  three;_years - -- .- 

SmoL-L- Return Return p e r  Return lie-i-urn p e r  
Year index of - . 2 ' s  ir idex,,point of - . 3 ' s  index poin-t 

* Geometric mean 

Estimated return in 1963 i s  shown in parenthesis. 



Table  4. To ta l  run and escapement ( i n  thousands )  Branch River 1955-1962. 

Year T o t a l  run Escapeme.ni: 



Table 5. Naknek River smolt indices and adult return. 

Re-turn after - 2 years  Return a f t e r  3 years 
Smolt 'lhousands- Tl~ousands per  Thousands Thousands p e r  - 

Year Index of fish indo: p o i r ~ t  o f  fish index p o i n t  

* Geometric mean of return per index point. 



Escapement in mi 1 1 i ons 

Figure 3. Relation of escapement t o  return: Egegik River 
Red Salmon 



The 1963 run wil l  consis t  of 4-year f i s h  a r i s ing  from the 1959 escapement, 
5-year f i s h  from the 1958 escapement, 6-year f i s h  from the 1957 escapement, 
and 7-year f i s h  from the 1956 escapement; the estimated return by age groups 
i s  given in  Table 6. The bulk of the return i s  expected t o  cons i s t  of 3-ocean 
red salmon; 700,000 as  against  300,000 2-ocean f i s h .  

Ugashi k River 

Indices of smolt abundance a r e  avai lable  f o r  the Ugashik River f o r  the years 
1956 through 1961. However, only the indices from 1958 on a r e  comparable and 
these a re  used as a basis f o r  estimating 1963 adu l t  re turns  (Table 7 ) .  The 
re turns  per index point indicates  t h a t  approximately 450,000 red salmon might 
be expected from the 1961 smolt migration and 320,000 from the  1960 smolt migra- 
t ion.  

ABUNDANCE OF YOUNG SALMON AT SEA 

Purse Seine Catch Data 

The abundance and age composition of immature red salmon a t  sea as  indicated by 
the purse seine catches south of Adak Island has shown a s t r i k ing  re la t ionship  
to  the abundance and age composition of the following y e a r ' s  r u n  t o  Bristol  Bay. 
Seining has been conducted i n  June, Ju ly ,  and August each year s ince  1956 and 
there a r e  s u f f i c i e n t  data t o  allow a mathematical study of the re la t ion  of the 
average seine catches t o  the  runs i n  Bristol  Bay. 

A basic assumption underlying the  use of this index i s  t ha t  we a r e  obtaining a 
representat ive sample from the flow of immature reds through the index area.  
The evidence from the di rect ion of catch of the purse se ines  and from the width 
of the column of f i s h  passing Adak Island suggests t h a t  a large  proportion of 
the immature Bristol  Bay red salmon present in the sea travel  past  Adak during 
the summer months. Hence i f  an index of the number of salmon i n  this flow i s  
obtained, i t  should be representat ive of the numbers in the  Bristol  Bay stock.  

Sampling off  Adak has usually been i n  an area about 12 miles offshore,  and i t  
appears t h a t  t h i s  place i s  i n  the  main path of immature red salmon in most years.  
B u t  in 1957 the main body of the run was apparently fu r the r  offshore,  (according 
t o  the d i s t r ibu t ion  found by research vessels  using g i l l  ne t s )  and t h u s  we 
obtained an abnormally low index value t h a t  year. 

Table 8 shows the  per t inent  f igures  f o r  the years 1956-1963. 

Note t h a t  former est imates of the  Japanese high seas  catch of Western Alaska 
salmon have been a l t e red  f o r  a l l  years.  Therefore the f igures  shown i n  Table 8 
a r e  somewhat d i f f e r en t  than those given i n  pas t  years '  forecas t  tables .  In the  
past the method of estimating the Japanese take of Western Alaska salmon varied 
from year t o  year. Accumulated experience now suggests t h a t  the  areas and dates 
shown in Table 9 y i e ld  more r e a l i s t i c  f igures .  As may be seen by comparing Table 
8 w i t h  e a r l i e r  forecas t  data (Informational Leaflet  No. 14, ADF&G,  April 1962) 
the  revision increases the est imate of the t o t a l  Western Alaska r u n  f o r  a l l  years 
except 1960 which shows a decrease. As a r e s u l t ,  index values a r e  now a l t e r ed ,  
and the 1963 fo recas t  i s  based on an average of the new index values. 



Table 6. Estimated returns from brood years 1956-1959. 

Egegi k System 

Brood Escapement Estimated Estimated r e t u r n  by age g ro~~ps -1963  r e t u r n s  2 
Yeay i n  thousands r e t u r n  i n  

thousands1- 5z 3 3 6tl. 74 

I Determined from data in Figure 3. 

Based on average age composition as follows: 42, 4 percent; 52, 12 percent; 
53, 28 percent; 63, 46 percent; 64, 3 percent; 74, 7 percent. 



Table 7.  Ugashik smolt indices and adult returns. 

Return a:C'l:ev 2 years 
-.- 

--.- R e t u - ~ n  a f t e r  -- 3 y e c ~ r s  
S n ~ o l t  Thnasands Thousands per Thousai~ils Thousands p e r  

Year Index of fish index point of f i s h  index po:int 

* Geometric mean ra te  of return 



Table 8. Average ca tch /se ine  s e t  o f  immature r e d  salmon south o f  Adak I s l a n d  compared w i t h  f o l l o w i n g  y e a r ' s  
r e t u r n  t o  B r i s t o l  Bay, w i t h  1963 es t imate  based on 1962 index  o f  immatures. 

Year Average catch/set Year "Bristol Bay" Red Millions o f  salmon 
of (index poin- ts )  of run ( n i i ~ l i o n s )  &/ per "Index Point" 

ca Lch All B. B. All I 

a t  sea .1 . 2 ages catch . 2  . 3  - ages .2 . 3  

1/ Western Alaska catches from INPFC S t a t i s t i c a l  Yearbooks, p l u s  es t imated  Japanese h i g h  seas ca tch  o f  Alaskan - 
reds. Age breakdown based on weighted samples o f  B r i s t o l  Bay commercial catches and escapements where a v a i l -  
ab le  (ADF, FWS, F R I ) .  Four -w in te r  f i s h  i nc l uded  w i t h  t h ree -w in te r  f i s h .  

21  1957 da ta  n o t  used because i t  was apparen t l y  b iased  by g r e a t e r  o f f s h o r e  d i s t r i b u t i o n  o f  salmon i n  index area. - 

3/ 1962 commercial ca t ch  n o t  y e t  f i n a l .  1963 es t imates  based on average o f  1956, 1958, 1959, 1960, and 1961 - 
i ndex r a t e s  ( 1  957 exc l  uded) . 



Table 9. Total red salmon runs t o  "Western Alaska" 1956-1962 (as  used f o r  f o r e c a s t ) .  

A 

ul 
I 

Sources: - Catches 1956-1 961 - INPFC s t a t .  yearbooks; 1962, ADF&G mimeo t a b l e .  

- Ages in  catch 1956 - 1960 - A D F & G ,  FWS, & FRI unpublished (compiled by Fredin) .  1961-1962 data 
compiled from ADF, FWS, & FRI unpublished. 

--- 
TOTAL RUN > 0 I'J . l'il.,.'~Sl<A 

(.in thousand:;) -- 

% of 
.2 age 
fish i n  .2  - 3  Totnl 

t o t a l  
Pun 

- 
8 4  23,[I-03. LC,538 27,$33 1 '  2 4  4 ,823  15,315 20,125 

52  3 ,990 3 , 6 3 8  7 ,678  

8 1  13 ,100  3,lOL' lG,ZCG 

, 57 36 ,280 5 ,500  41,780 

32  8,170 1 7 , 7 6 9  25,932 

69 8 ,880 3,967 12,SY7 

year 

1956 

1 9  5 7 

1958 

19 59 

1960 

1 9 6 1  

1562 

1963 
- 

- Escapements 1956 - 1961 - ADF,  FWS, & FRI t a b l e s  (Lib. STB 77) .  1962 - ADF&G mimeo t ab les .  

- Ages in  escapements - ADF, FWS, & FRI t a b l e s ,  unpublished. 

--- 
CATCH ( i n  tho~sandsl  ESCAPEMENT ( i n  thousancls) 

1~1. Alas] ta  Japanese Total B ~ i s t o l  14. Side 
~ - j s t .  Incl. High seas catch " 2  age A1asl;a 

Y~dcon ea?;ch of of f i s h  i n  ' (Togidc Penn. i n  \ E i s h  i n  
i(udco!cwim & B. B. ~ e d s  IJ. Alaska B.B. Nush. ,N .I<. Yukon Alaska B.B. 1 
A l e u t i a n s  - 1/ reds catch Egegik Kusk. & escap. 

Ugashik) Aleut. 2/ I I 

- Ages in  t o t a l  r u n  1956 - 1959 - compiled by Fredin from A D F & G ,  FWS, & FRI da ta .  1960-1962 from 
ages in  catch and escapement a l ready c i t e d .  

1 0 , 2 5 2  4 ,967 15 ,239 

6 , 6 3 1  8 ,4445 1 5 , 0 7 7  

3,460 1 , 3 2 1  4 , 7 8 1  

5,249 2,186 7 ,435 

11 Includes h i g h  s eas  catch in  areas  E.  of 170" E during May & June and E .  of 175" Ju ly  1-30 f o r  years  1956- - 

1959. Same f o r  1960-1962 except Ju ly  1-10 ins tead  of 1-30. 

2/ Escapement a r b i t r a r i l y  est imated a s  same a s  catch (catch from INPFC s t a t .  yearbook). - 

1 2  8 3  216 12,699 

7 2  25 1 4 ,693  355 5 , 0 4 8  

3/ Nushagak and Naknek-Kvichak only. - 

52 

8 6 

4/ 1962 catches include es t imate  of 375,000 f o r  Yukon, Kuskokwim, N .  Side Alaska Pen., & Aleutians.  Japanese - 
catch based on preliminary unof f i c i a l  f igu re .  

2 ,423 474 2,897 

3 ,132  643. 5 ,773 

9 5 2 1  

42 

66  

22,386 707 23,093 

35 3 6,200 6 ,593  

5,718 (3 7 5) 6 ,093 
( e s tha t e )  

1 4 , 4 1 1  4,276 18 ,687  77 I 
12 ,307  7,039 19 ,346 1 28 

I 

1 

" 
(51,154)~' ( 1 , 6 0 0 ) ~  (6,754)- 70 



The Adak purse se ine  sampling in 1962 indicates  t ha t  the expected return of 
2-ocean red salmon in 1963 i s  8.2 mill ion and the  expected return of 3-ocean 
red salmon i s  7.1 mil l ion.  Thus  the t o t a l  expected re turn;  as in terpre ted from 
these data i s  15.3 mill ion red salmon1. 

High Seas Gi 11 Net Catches 

Another approach t o  forecast ing the 1963 red salmon r u n  t o  Bristol  Bay is  based 
on salmon catches by means of g i l l  ne ts  in  the high seas.  The bas is  of the 
forecas t  i s  the same as i n  past  years i n  t h a t  the catch per u n i t  of e f f o r t  of 
immature red salmon i n  the summer season of a year provides indices of abundance 
f o r  cor re la t ing  w i t h  returning Bristol  Bay runs the following year. 

In 1962, 16 s e t s  were made i n  the Aleutian Islands index area during July and 
August. This index area i s  roughly bounded by the  island chain and 50 N. l a t i -  
tude and from 170 W .  t o  173 E.  longitude. The catches of immature red salmon 
in the index area t h i s  year were marked by t h e i r  abundance. Relat ively large  
catches were made throughout the area of both 1 winter-at-sea and 2 winters-at- 
sea red salmon. 

Tables 10 and 11 and Figures 4 and 5 present the data upon which the fo recas t  
i s  based. Since only 4 s e t s  were made a t  the periphery of the  index area i n  
1955, catches f o r  t h a t  season were not included i n  the computations. As noted 
the forecas t  by t h i s  method c a l l s  f o r  24.6 mill ion red salmon of which 13.0 wi l l  
be 2 "winter" f i s h  and 11.6 wi l l  be 3 "winter" f i s h .  

Alternate procedures of 1 )  adjust ing the catch data f o r  percentages of Asian 
f i s h  taken i n  the index a rea ,  2)  adjust ing the data f o r  percentages of 1 winter- 
at-sea f i s h  returning as 2 "winter" f i s h ,  and 3)  adjust ing the catches f o r  the 
years 1956-61 t o  correspond t o  catches in spec i f i c  areas f ished i n  1962 did not 
mater ia l ly  change the  forecas t .  Different  forecas ts  can be derived by consider- 
ing d i f f e r en t  times and areas  of g i l l n e t  sampling and r e l a t i ng  these abundance 
indices t o  re turns  one year l a t e r .  While catches of immature red salmon were 
r e l a t i ve ly  high in 1962, they were espec ia l ly  high i n  the western area (west of 
180" longitude).  In t h a t  area ,  the catch of .I and .2 immature reds was the 
highest s ince  1955. By eliminating the  western area and considering only the  
eastern par t  of the index a rea ,  the fo recas t  becomes about 22 mill ion reds; and 
in considering only the  July 16 - August 15 time period f o r  a l l  years ,  about 21 
mill ion f i sh .  

Size of Fish Expected 

An est imate of the  s i z e  of f i s h  expressed in number of f i s h  per case i s  presented 
in Table 12. 

A regression of catch/seine s e t  on the  return t o  Bristol  Bay 1 year l a t e r  was 
plotted and yielded a comparable est imate of 8.3 mil l ion 2-ocean year f i sh  
and 6.7 3-ocean year f i sh .  

-1 6- 



Table 10. Basic catch data - index area 1955-62, red salmon. 

1 Kunber ' / i l m d , a r n F  / t?uii~ber of' I I:aiibcr I i n  slieckl es Catch shaclcl-es 
o f  Per l a r g e  

+ shac!:l e mcsll 

1 6  1.000 3 3 2  

51 3.07s 2 9 9 

1 6  8 1.565 1 7  3 29 

128  2.140 1 2  256 

6 0 14.738 72 280 

19 2 2.516 29 672 

176 1.466 19 616 

185 4.978 LC5 313 

Total. 
unaclj~lst-ed 

catch 
P e r  

shnc!:le -- 



Table 11. Br i s to l  Bay run ( i n  m i l l i o n s ) .  

Yc a r  2 winter-et-sea f i s h  3 winter-at-sea f i s h  A l l  apes 

Note: Data ex t r ac t ed  from Table 9. 1962 commercial catch da ta  not y e t  f i n a l .  



f i  
y = 1.807 -i- 2.191 x 

1963  f o r e c a s t  = 13 m i l l i o n  

Figure 4.  Regression o f  returns of red salmon on the catch per uni t  shackle - 
1 winter age. 



2 winter  agc catch p e r  u n i t  shsclclc 

- 
1956 

Figure 5. Regression of returns of red salmon on the catch per unit shackle - 
2 winter age. 

- 

- 

- 

- 

. 

A 
y = ,008 + 2.373  x 
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Table 12. Percentage of J immature red salmon in  seine catches south of 
Adak Island compared w i t h  following yea r ' s  percentage of .2 reds 
in Bri st01 Bay catch, 1956-1962, and resu l tan t  f ish/case .  

Year of Percen-Lage Year of Percen-tage F ish  - 

Ca-tch - .I Recls  B r i s t o l  Bay - 2  Reds - I/ 
pel' 

A t  Sea A t  Sea Cat c11 Brr is to l  Bay- Case- 2 /  

I /  From weighted samples of Bristol Bay catches,  Alaska Department of Fish and - 
Game, U.S. Fish and Wildlife Service, and Fisheries Research I n s t i t u t e ,  
unpublished. 

2/  Figures obtained from a sample of Bristol  Bay canneries from each d i s t r i c t ,  - 
b u t  s ince some canneries canned f i sh  or iginat ing in several d i s t r i c t s ,  
weighting was only approximate. 

3/ Estimate fo r  1963 i s  based on a l i n e  f i t t e d  t o  data by eye. - 



SUMMARY OF BRISTOL BAY FORECAST FOR 1963 

The data from the preceding smolt indices ,  cycle analysis ,  and high seas opera- 
t ions are brought together i n  Table 13. The smolt indices and cycle analysis  
indicate  an expected return in 1963 of 4.1 million a f t e r  two years in the ocean, 
plus 4.5 million a f t e r  three years in the ocean, or  a t o t a l  of 8.6 mill ion.  

The independent estimates from high seas operations show t o t a l s  of both age 
groups of 24.&million from the g i l l  net t ing and 15.3 million from the  purse 
se i  ni ng . 
To these two sources of data may be added a th i rd  method which applies only t o  
the return a f t e r  three years in the ocean. This i s  the r a t i o  of the return a f t e r  
three years t o  the preceding two year return fo r  Bristol  Bay as  a whole. Data 
a re  available since 1956 and the r a t i o  has averaged .60. W i t h  the 1962 return 
a f t e r  two years i n  the ocean, estimated a t  8.9 mil l ion,  t h i s  indicates  an expected 
1963 return of about 5.3 mill ion 3-ocean-year f i sh .  

We a r e  unable to  reconcile our forecast  derived from high seas g i l l  net sampling 
and high seas seining w i t h  the estimates derived from the freshwater work. T h i s  
i s  because of the  great  uncertainty regarding Japanese f ishing e f f o r t  on the high 
seas and t h e i r  probable catch of Bristol  Bay red salmon in 1963. We wish t o  
emphasize t o  the users of t h i s  forecast  t ha t  the inadequacy of information about 
Japanese catch and f ishing e f f o r t  precludes accurate forecasts  of the r u n  t o  the  
Bay. 

R ~ f e r r i n g  to  Table 13, note t ha t  the forecast  by Method 1 u t i l i z i ng  the cycle 
analysis  and smolt indices represents an estimate of the number of f i s h  return- 
ing to  Bristol  Bay r ivers .  I t  does not include any high seas catch by Japan 
and does not include f i s h  returning t o  streams i n  Western Alaska other  than 
Bristol  Bay. The high seas sampling (Method 2 )  provides an estimate of the 
t o t a l  population of Western Alaska red salmon present in Aleutian waters a t  the  
time of sampling, and these estimates have been re la ted t o  the t o t a l  Western 
Alaska catch including estimates of the  Japanese catch in each year. 

In a case such as  t h i s  where the s i ze  of the r u n  i s  somewhat uncertain because 
of wide spread estimates obtained by d i f fe ren t  methods, the high seas catch by 
Japan must be conservative i n  the area of intermingling. However, we must assume 
tha t  the  Japanese, in any case,  wil l  take approximately one mill ion f i s h  and the 
available r u n  i n to  Bristol Bay will  be correspondingly l ess .  

We a re  puzzled by the dispar i ty  in the estimates obtained from high seas g i l l  
net sampling and the estimates derived by high seas seining and the freshwater 
work. The f ac t s  are  t h a t  the research vessels caught r e l a t i ve ly  large numbers 
of the immature salmon throughout the g i l l  net t ing area ,  and as ye t  we do not 
f u l l y  understand the significance or r e l i a b i l i t y  of the g i l l  net sampling. How- 
ever,  we have no reason t o  r e j e c t  the method and we have no basis f o r  determining 
which method i s  the most accurate. Our only recourse i s  t o  average the several 
methods even though t h i s  means adding one estimate which includes any Japanese 
catch t o  another estimate which does not include any Japanese catch. This was 
done i n  the summary Table 13. 



Table 13. Summary of f o r e c a s t  of Br i s to l  Bay red salmon r u n  i n  1963 ( i n  
mi l l i ons  of f i s h ) .  

O c e a n A e  .2  Ocean Are 3 Tota l  Basis - -  "'-- 
Method 1. --- 

Igushilc .5 .2 .7 cyc le  anal.ysis 

Idoocl 1-5 -6 2.1 smolts  

Tikchik .02 .26 3 cycl-e a n a l y s i s  

To ta l  Nushagalc 2.0 1.1 3 . 1  

Kvichak 3 

Alagndc (~ranefz) .S 

Kaknek . 3  

Tota l  N&nek-Kvichak 1,4 

1.4 1 - 7  smolts 

.2 1.0 cyc le  a n a l y s i s  

.7 1.0 smolt s 

2.3 3.7 

Egcgik - 3  -7 1,O cycle  anal.ysis 

Ugjshilc . 5 - 3  .8 s n ~ o l t s  

--- --- 

TOTAL BRISTOL BAY 4.2 4.4 8.6 

Method 2, ----- 
High Seas Se in ing  8.2 7.1 15.3 

High Seas G i l l n e t t i n g  13.0 11.6 24.6 

Plethod 3 ,  --.,- 

Rat io  of .3 / .2  --- 

Average (a11 methods) 8 - 5  -- -!- 7.1 = 15.6 



As indicated therein ,  the to ta l  return of 2-ocean f i s h ,  a f t e r  averaging the 
several methods of forecasting,  i s  8.5 million red salmon. Similarly,  the 
expected t o t a l  number of 3-ocean f i s h  i s  7.1 million red salmon. The two e s t i -  
mates combined'give an expected t o t a l  r u n  t o  Bristol  Bay of 15.6 mill ion red 
salmon. Of course, the averaging of the  three methods gives double the weight 
t o  the high seas sampling. 

Because of the above mentioned d i f f i c u l t y  with estimating Japanese catch and 
f ishing e f f o r t ,  and because of the d i spar i ty  in estimates obtained by the d i f f e r -  
ent  methods, we feel  t ha t  i t  i s  impossible t o  forecast  d i s t r ibu t ion  of the 15.6 
million f i s h  t o  the various f ishing d i s t r i c t s  of Bristol  Bay. 
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