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Expected Inshore Run of E r i s t s l  Bay Red 
Salmon f o r  1968, in Mill ions of Fish,  3.J 

River System - ,2-ocean a -ocean  Total, 

Togiak 

Igushik G, 062 8,210 0, 272 

Snake 0,046 0,004 0, 050 

Nuyakuk 

Wood 

Nushagak-PTulchatna 

Sub-total 

Kvichak 

Naknek 

%'ranch (Alagnak) 

Sub-total 

Egegik 

Ugashik 

North Side 
Alaska Peninsula 

To ta l  

00200 00 519 

4,064 no, 928 

- 

1/ These f i g u r e s  a r e  compiled from Table 6, - 
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S e a t t l e ,  Washington- 

IG Contr ibutors  

The f o r e c a s t  f o r  t h e  1968 S r i s t o l  Bay red  salnon run  w a s  
go in t lg  prepared by the  Alaska Department of F ish  and Game, the  
F i s h e r i e s  Research I n s t i t u t e  of t h e  Universi ty  of Washington, and 
t h e  U. S. Bureau o f  Commercial F isher ies ,  

The year ly  f i e l d  c o l l e c t i o n  of t h e  B r i s t o l  Bay red  salnon 
run d a t a  i s  c a r r i e d  out by t h e  Alaska Department of F ish  and Game 
under t h e  d i r e c t i o n  of F i she r i e s  B io log i s t s  Kenneth Middleton, 
Michael J. Nelson, Steve Pennoyer and Donald M. Stewart, 

The fol lowing s c i e n t i s t s  pz r t i c ipa ted  i n  t h e  a n a l y s i s  of 
the  da ta :  M r .  Steve Pennoyer of t h e  Alaska Department of F ish  and 
Game; D r .  Robert L, Burgner and M r .  Donald E, Rogers of t h e  Fish- 
e r i e s  Research I n s t i t u t e ;  Er. Reynold A, Fredin and Frank J. 
Qss iander  of the  U, S. Bureau of Commercial F isher ies .  

A previous d r a f t  of the  1968 r i v e r  system f o r e c a s t  was 
compiled i n  August.. 1967, us ing  incomplete d a t a  on the  1967 run, 
This f o r e c a s t  uses  f i n a l  1967 run d a t a  from a l l  r i v e r  systems i n  
B r i s t o l  Bay. 

- 
1 I, In t roduct ion  

The methods used t o  c o ~ p i l e  the  yearly inshore run t o  
each r i v e r  and t o  make the  r i v e r  system f o r e c a s t  a r e  t h e  same as 
those given i n  Alaska Department of Fish and Game, Informational  
L e a f l e t  105. The procedures use a general  escapement-return re-  
l a t i o n s h i p  t o  estimate the  magnitude of the r e t u r n  from each 
escapement. Subsequently the  1968 run is  obtained by mathematically 
modeling the  age s t r u c t u r e  as a  s tochas t i c  process by ass ign ing  
a probably measure t o  t h e  f i f e  h i s t o r y  phases, 

Alaska Department of Fish and Game, Informational  L e a f l e t s  
1, 14, 2 3 ,  39, 59, 82 and 105 give f o r e c a s t s  f o r  the  yea r s  1961 
through 1967 respec t ive ly ,  These a r e  presented a s  f o r e c a s t s  of t o t a l  
r e t u r n  t o  Western Alaska based on purse se ine  sampling i n  the 
ocean south of Adak 2nd a s  r i v e r  system f o r e c a s t s  based on d a t a  



from each r i v e r  i n  B r i s t o l  Bay, Tne historical record of these  
f ' s recas ts  and t h e  a c t u a l  r u n s ,  i s  graghed i n  Figxre I. This  f i g -  
u r e  a l s o  shows the  h indcas ts  f o r  t h e  new method of computing the  
rbver system fo recas t s .  The purse se ine  method and the  o ld  method 
cf computing the  r i v e r  system f o r e c a s t s  have each yielded 2re- 
d i c t i o n s  wi th in  25  percent of the  a c t u a l  t o t a l  runs only one time 
f o r  t h e  years  1961 through 1966, The h indcas t s  f o r  the  new method 
of computing the  r i v e r  system fo recas t  have been wi th in  25 per- 
cent  of t h e  a c t u a l  run f o r  each year in t h i s  period, The new 
method, which vras f i r s t  used i n  1967, w a s  in e r r o r  iO percent ,  
For t h i s  year  t h e  purse se ine  fo recas t  was i n  e r r o r  67 percent,  

The purse se ine  and t h e  old method of r i v e r  system fore-  
c a s t i n g  tend t o  y i e l d  predic t ions  which have a small amplitude 
around an  average value and they may be unresponsive t o  changes 
i n  the  period o r  cycle  of the  runs, Figure 1. shows t h a t  these  
methods were out  of cyc le  i n  1965 and 1966~ This r e s u l t e d  from 
nonresponse t o  the  cu r ren t  f a c t o r s  which inf luence  the  ma tu r i ty  
schedule. The new method of r i v e r  system f o r e c a s t i n g  u t i l i z e s  a 
s t o c h a s t i c  procedure t o  account f o r  the f a c t o r s  t h a t  a r e  t h e  
d i r e c t  c o n t r i b u t o r s  t o  t h e  maturing a g e s - i n  t h e  year ly  run,  A s  
shown i n  Figure 1, t h i s  method c lose ly  agrees  in period and a m -  
p l i t u d e  with the  cycle  of the  a c t u a l  runs. Clear ly  a method 
which i s  a combination of an es t imate  of magnitude based on long 
term d a t a  and a s t o c h a s t i c  es t imate  of maturi ty  based on cur ren t  
d a t a  from t h e  f a c t o r s  which d i r e c t l y  con t r ibu te  t o  the  yea r ly  run 
w i l l  improve f o r e c a s t  methodology f o r  a c y c l i c .  mul t ip le  age f i s h  
stock. 

111, River  System Forecasts  

Appendix Tables 1. and 2. give the  1967 inshore run and 
combined run by age c la s s ,  Appendix Table 3. g ives  the  escapement- 
r e t u r n  d a t a  through 1961. Table l. gives the  t o t a l  es t imated 
r e t u r n  and est imated run i n  1968 by age c l a s s  f o r  each cont r ib-  
u t i n g  brood year. Table 2. g ives  t h e  ~ushagak-Mulchatna d a t a  and 
f o r e c a s t  and Table 3. does l ikewise f o r  the  North Side Alaska 
Peninsula,  Table 4. summarizes the  r i v e r  system fo recas t s .  



- Actual run - - -  Purse seine forecast 
0---&---0 River system forecast, old method -------- River system forecast, new method 

Y E A 3  02' RUN 

Figure 1, Autxzrl Runs and Fc;xeoa.sts, 



TABLE 2 ,  

Estimated Return From Given Brood Years, in 21illions of' Fish 

Estimated sun by age class 
River Br~od Estimated 
System Year Escapement Return 4~ 53 32 63 Total 

1964 0.129 0.378 0.048 
-KTii 

Snake 1962 0.002 0.005 0 

wood 1962 0,874 2.585 - 0.043 



Estimated Return From Given 3rood Years, Pn P2ilEfons of  F i s h  

Estimated run by age c l a s s  
River Brood E s t i m a t e d  

42 53 ;2 6 3  Tota l  c 
System Year Escapement Return 

- 
Faknek 1962 9.723 2,634 0 ,  967' 

Ugashik 1962 0.274 1,105 0 ,  044 



Wushagak-Mulchatna River - past runs and 
estimated run in 1958, in mill-ions of fbsh, 

- - rear - ,2-ocean a - o c e a n  
of Run 9un Bun 

1/ Estimated run obtained from the arithmetic mean - 
of the &-oc-ean and &ocean runs, - 



N.orth Side A l a s k a  Peninsula - past runs and 
estimated run in 1968, in millions of fish. 

Year .2-ocean -3-ocean 
of Run Rurr- Run 

1968 0.318 M 0.298 

1/ Forec;ast.based on arithmetic-,meas and cycle analysis, - 



TABLE 4, 

Summary of the River System Forecast of the Bristol 
Bay Red Salmon Run f o r  1968, i n  Mi l l ions  of Fish. 

River  System 
Age Class- 

% 53 52 61 ./ Total. 
- - -  

Togiak 

wood 2,019 0,090 0,609 0,043 2,761 

Nushagak-Mulchatna 0,001 0,002 0,031 0,024 0.058 - 
Nushagak Sub- t o t a l  2,257 0,139 1,221 0,072 3.689 

Kvichak 0,216 0,090 0,042- 0.905 1.253 

Branch (Alagnak) , 0.206 0,172 0,228 0 ~ 0 3 6  0,642 - 
Nabek-Kvichak 

Sub- to ta l  0,808 0,805 1.290 1.908 4,811 

Egegik 0.384 1,042 0,092 00913 2 ,431  

Ugashik 0,418 0,536 0,065 0,044 1,063 

North Side  Alaska 
Peninsula  0,200 0,118 0,140 0,158 0,616 -- - 

T o t a l  4,165 2,658 2.940 3.1'09 12,872 



IV, Forecast of Total Run Based on High Seas Purse Seirre Catches 

Mr. Dona16 E. Rogers prepared the forecast of the totai 
run base6 on high seas purse seine sampling of immature red saln- 
on. This forecast has been printed as Circular NO, 68-6 of the 
Fisheries Research Institute, College of Fisheries. University of 
Washington, The methods and data are given in that circular, 

The following is the predicted abundance of-freshwater 
and ocean age groups in 1968, 

Age Class 

42 

53 
64 

Subtotal 

52 
61 d 

74 
Sub-total. 

Total 

Estimated Run 
in- Nillions of Fish 

4.26 
3.51 
O e o 3  - 

70 8 

V. Combined Forecasts 

The r i v e s  system and purse seine 'forecasts are combined 
by arithmetically averaging the 2-ocean sub-totals from each 
forecast and the ,2-ocean sub-totals from each forecast, These 
sub-totals are then prorated to the separate rivers on the bas1 s 
of the forecasted run to each river as given in Table 4. The 
combined forecast is given in Table 5, 

A portion of this forecasted run will be removed by the 
Japanese high seas fishery. On the basis of past high seas catches 
and the relation of these catches to the composition of the inshore 
run this portion of the forecasted run has been removed and an 
expected inshore run is given in Table 6. 



Combined Forecast  of. the Passe Seine and. 
River System Forecasts of the Bristol Bay 
Eed 2almon Run fcr 1968, $2 Mhblion~ of  F ish*  

Topiak 0,099 0,021 0- 1 - 1  0,013 9,29 

I g u s h i B  

Smke 

Ehga kuk 

W Q O ~  

Branch (Alagnak) 0,209 9,201 0,206 0*033 0.649 
Naknek-Kvichak 

5ub-total 0,817 0,933 1,167 1.,727 j-!9G 6.50 

North Slee 
A l a s k a  Penj,nsu.la 0,202 0,138 0,127 0,143 0, 610 

Total 4,212 3,100 2,660 2,814 12,786 



Expected .Inshore Run of Brfstol Eay Bed 
Salmon far 1968, in Rillions of Fish. 

Age Class- .-. . srver System 42 53 52 63 Total 

~ o a d  1,955 0.095' 0.4.60 0.026 2,536 

Nushagak-Mulchatna 0,001 0.002 0,023 0.014 0, 040 
___P 

Nushagak Sub-total 2.186 0,148 0.921 0b04.3 3.298 

aranch (Alagnzk) 0,200 00183 0,172 00022 -- 0,577 
Naknek-Kvichak 

Sub-total 0,783 0,857 00973 10133 3.746 

Egegik 0,3?3 l.lO9 0,069 0.542 2.097 

Ugashik (3.4-05 0,570 0,049 0,026 i ,  050 

Nsr th  Side 
Alaska Peninsula 0.193 0,126 0,jS-9 - 0,106 0,094 

--- 
Total  4,035 2.829 2,217 1,847 10,928 

The forecast has been adjusted by subtracting the Japanese 
high seas catch of immature red salmon i n  1967 and the 
expected high seas catch of nature red salmon in 1968, 



APPENDIX TABLE 1, 

-- 

River Age Composition sf 1967 Inshore Run- 

42 53 64 AL < - 6 7  
d 

74 Tatal  

- -- - 
Togiak 46,203 5,480 0 115,017 22,425 22 189,147 

Igushik 
Snake 
Wood 
Nuyakuk 
Nusha~ak- 

Kvichak 43,722 4,213,336 
Branch 175,580 2,408 
Naknek 122,925 316,405 

Egegik 14,083 856,.330 

Ugashik 11,943 166,856 
North Side 

Alaska  
Peninsula 

- 

* No age data a v a i l a b l e  f o r  North Side Alaska Peninsula, runs, 

1/ The t o t a l  includes 8,479 age b1 f i s h ,  - 
2/ The t o t a l  includes 19,539 age b1 f i s h *  - 



APPENDIX TBELE 2,  

--- - 

Age Composition of 1967 Combined Iiun 

River 42 53 64, Jz 43 74 Total 

.- 
Togiak 50,967 6,038 0 134,228 29,376 38 226,64j, 

Igushik 176,222 h 9 3 6  0 
Snake 7,199 1,118 C 
Wocd 603,827 118,760 6! 
Nuyahxk 4,268 263, 0 
Mushagak- 
Mclchatna 9,804 598 0 

Kvichak 48,230 4,642,536 6,216 
Branch 198,097 2,653 0 
N a h e k  135,600 348,637 0 

Egegik 15,535 943.502 33.453 

Ugashik 13,175 183,853 173 

North Side 
Alaska 
Peninsula 67,216 332,800 0 

1/ The total includes 8.479 age fish. - 
2/ The total i nc ludes  19,539 age 41 f i s h .  - 

Age com?osition estimated, 



A ? p o ~ I h  Table 9. ~ s c n ~ o r c ~ e ~ t - ~ a t u r n  Data for Cristol Bay R i v a r b  
(in millions of f i s h ) ,  , 
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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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