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BRISTOL BAY 
KING,  CHUM, PINK AND COHO SALMON, 1968 

A COMPILATION OF CATCH AND ESCAPEMENT DATA 

by 
Michael L. Nelson, Fishery Biologist  

Alaska Department of Fish & Game 
Division of Conanercial F i sher ies  

Anchorage, Alaska 

INTRODUCTION 

This publicat ion is  the  t h i r d  i n  an annual s e r i e s  intended 

t o  present catch and escapement s t a t i s t i c s  f o r  k ing,  chum, pink and 

coho salmon f i s h e r i e s  of B r i s t o l  Bay. The Nushagak and Togiak a reas  

a r e  the  only d i s t r i c t s  where major runs of salmon other  than red salmon 

occur (Table 1) .  This repor t  deals  only wi th  these  two f i sh ing  d i s t r i c t s ,  

as t h e  l imited runs i n  t h e  o the r  th ree  d i s t r i c t s  of B r i s t o l  Bay pre- 

clude e f f o r t s  t o  sample the re .  

Personnel of the  Alaska Department of Fish  and Game, Division 

of Commercial F i sher ies  col lec ted  a l l  da ta .  The author furnished all 

s c a l e  readings and compiled the  data  i n  t h e  form presented. 

METHODS AND MATERTALS 

The data  i n  t h i s  report  was co l l ec ted  by f i e l d  crews s t a t ioned  

a t  counting towers and at se lec ted  canneries i n  the  Nushagak and Togiak 

d i s t r i c t s  of B r i s t o l  Bay (Figure 1 ) .  Each sampling s t a t i o n  was supplied 

wi th  measuring c a l i p e r s  o r  t apes ,  weighing s c a l e s ,  appropriate forms 

and gum cards f o r  s c a l e  co l l ec t ion .  Scales were taken from each f i s h  

sampled (except pink salmon) and placed on gum cards and pressed t o  



form p l a s t i c  impressions. Mid-eye t o  f o r k - t a i l  lengths were recorded t o  

t h e  neares t  mil l imeter  and round weights t o  the  nearest  one-tenth of a 

pound. 

Catch Sampling 

Catch sampling was conducted at  the  P a c i f i c  Alaska F i she r i e s  

cannery i n  t h e  Nushagak d i s t r i c t ,  and t h e  Togiak F i she r i e s  cannery i n  

t h a t  d i s t r i c t .  The cannery f i s h  samples were taken by removing f i s h  

randomly from conveyor b e l t s  a s  t h e  f i s h  moved i n t o  t h e  cannery s to rage  

b ins  p r i o r  t o  processing. The only exception t o  t h e  method of 

s e l e c t i n g  samples was a t  Togiak where king salmon were randomly taken 

from t h e  cannery docks as catches were del ivered .  

S t a t i s t i c a l  a n a l y s i s  of t h e  absolute  e r r o r  incurred i n  t h e  

es t imat ion  of t h e  proport ion of a given age c l a s s  of red salmon i n  

B r i s t o l  Bay ind ica tes  that a minimum sample s i z e  of 150-200 f i s h  per 

time period w a s  required f o r  each sex. Since considerable d i f fe rence  

e x i s t s  between t h e  age composition of male and female salmon, p a r t i c u l a r l y  

i n  t h e  commercial ca tch ,  sampling requirements were set separa te ly  f o r  

t h e  two sexes.  Taking i n t o  account imbalances i n  t h e  sex r a t i o ,  and 

i l l e g i b l e  and missing s c a l e s ,  a sample s i z e  requirement of 600 f i s h  per  

period was s e t  f o r  red  salmon. The same genera l  coneiderat ions apply 

t o  sampling of o the r  species  of salmon, and w i t h  t h i s  i n  mind, ca tch  

samplers were ins t ruc ted  t o  sample as many f i s h  a s  poss ib le ,  but not 

over 500 f i s h  per  species  f o r  each f i s h i n g  period.  The lower sample was 

j u s t i f i e d  a s  each sampler w a s  required t o  sample aevera l  d i f f e r e n t  

species  a t  one time. The Nushagak sampler w a s  f u r t h e r  ins t ruc ted  t o  

concentrate h i s  sampling e f f o r t s  on :I>=$ important king salmon f i s h e r y  

of t h a t  d i s t r i c t ,  while t h e  Togiak sampler obtained king and chum salmon 
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samples a f t e r  f i r s t  acquir ing t h e  required red salmon sample of 600 

f i s h .  I n  most cases t h e  samples of k ing,  chum, pink and coho salmon 

were below the  required 500 f i s h  per  period,  al though most samples 

were considered t o  be adequate f o r  t h e  purposes intended. 

Escapement Enumeration and Sampling 

Escapement est imates of king and chum salmon were recorded a t  the  

Nushagak River counting tower (Tables 4-5) and on t h e  Stuyahok River,  

a t r i b u t a r y  of t h e  Mulchatna River system, where a weir  was employed 

t o  enumerate king and chum salmon (Tables 7-8). Escapement samples of 

chum salmon were gathered a t  t h e  Stuyahok River f i e l d  s t a t i o n  (Tables 

17-18), while t h e  pink salmon escapement t o  the  Nushagak d i s t r i c t  w a s  

enumerated and sampled at the  Nuyakuk River counting tower (Tables 6 & 20). 

King and coho salmon escapement samples were not obtained i n  t h e  Nushagak 

d i s t r i c t ,  nor were any escapement samples obtained i n  t h e  Togiak d i s t r i c t  

i n  1968. 

Peak a e r i a l  survey escapement es t imates  were obtained f o r  king 

salmon i n  the  Nushagak d i s t r i c t  and f o r  k ing,  chum and coho salmon 

i n  t h e  Togiak d i s t r i c t ,  and a r e  presented i n  Appendix Tables 1-3. 

Table 2 lists t h e  t o t a l  estimated run by species  i n  t h e  Nushagak 

and Togiak d i s t r i c t s .  Escapement es t imates  a s  shown i n  Table 2 ,  were 

derived by expanding a e r i a l  survey e s t i m a t e s a s  presented i n  Appendix 

Tables 1-3. The only exception t o  t h i s  method of der iv ing escapements 

was w i t h  t h e  pink salmon escapement es t imate ,  which was derived from 

a c t u a l  tower counts on t h e  Nuyakuk River. Explanation of t h e  methods 

used t o  es t imate  escapements of t h e  species  i s  presented under the  

d i s t r i c t  headings. 



T A E E  1. Sumnary of Ixr i s to l  ?a). f i n a l  comer cia^ c a t c h ,  o i h e r  than  red salmon, 
by d i s t r i c t  and s p e c i e s ,  1968. 

Catch by Species  
D i s t r i c t  K;. n ~ s  Chuma Pi ruts Gchrs Tota l  

Naknex -KvFc hall 6,398 L3,137 ~ 1 8 . 7 3 2  7,357 275,674 

Egegik 5,472 16,193 2 1, 6,507 26,383 

Ugas hiE 2,153 17,62+ G 5,?7: 25,548 

Nuahagak 75 ,201 178,785 1,3C5, L5G -48,867 2,011,004 

Togiak 13 ,L99 138, CO 1 11,743 ;4 ,87?  158,115 

T o t a l s  103,723 363,791 1,935,836 93,374 2,496,724 

Percent  Conp . 4.2 14.6 7 7 , 5  3.7 100.0 

TABLE 2 .  Tota l  es t imated  run by s p e c i e s ,  o t h e r  t han  red  salmon. Nushagak 
and Togiak d i s t r i c t s ,  1968. 

Spec ies  Catch ~ s c a ~ e n e n d /  ~ o t  a l. R-J&/ 

NUS MAGAK DISTRICT 

K i  ng s 78 , i O i  
Chums 178,756 
Pinks 1,705,150 
Cohos 48,867 

Kings 
Chums 
Pinks 
Cchos 

TOGIAK DISTRf CT 

1/ Escapement e s t ima te  based on a e r i a l  survey of spawning grounds, except - 
Nushagak d i s t r i c t  pink salmon, which i s  a tower count.  

2 1  Rounded t o  nea re s t  thousand. - 



Fecundity and Weight 

Samples of Nushagak d i s t r i c t  king salmon ovaries were obtained from the 

comercia1 catch during the  course of the  season i n  1966 and 1968 (Appendix 

Table 5 ) .  Fish were selected three  per 20 nun. grouping t o  insure a 

representative sample over the s i ze  range of the  females. Associated 

data ,  including lengths, weights and scales  f o r  aging, were obtained 

from each f i s h  sampled. 

Egg skeins were hand t a l l i e d  i n  1966 using Veeder Root counters 

and a 100-hole egg board. This method proved time consuming and consequently, 

the  1968 samples were counted using an approved weight method. 

Average weight by species a s  determined by weighting salmon through- 

out the  season i s  presented i n  Appendix Table 4 f o r  1964 through 1968. 

Objectives 

It is  the  purpose of t h i s  report t o  present a l l  avai lable  s t a t i s t i c s  

i n  a form which w i l l  serve the  needs of s c i en t i e t s  concerned with these 

f i s h e r i e s ,  No attempt w i l l  be made t o  draw conclusions o r  discuss t he  

merits  o r  shortcomings of the  data col lect ion procedures. 

Remarks appropriate t o  each d i s t r i c t  a r e  included with the  data 

from tha t  d i s t r i c t .  

Both the  Gilbert-Rich and European age designations a r e  used through- 

out t h i s  paper. I n  a l l  age composition tab les  the  European notation i e  

placed over the  Gilbert-Rich notation. A l l  sex and age composition tab les  

a r e  weighted by the  co~~merc ia l  catch or  escapement, unless otherwise 

indicated. Length measurements of a l l  catch and escapement samples were 

recorded, but not included i n  t h i s  paper. They a r e  avai lable  upon request. 



NUS HAGAK DISTRICT 

The Nushagak f i s h e r y  d i s t r i c t  boundaries i n  1968 remained unchanged 

from 1967 (Figure 2 ) .  The Snake River sec t ion  remained closed t o  

f i sh ing  throughout t h e  red salmon season, but  was open f o r  king salmon 

f i sh ing  p r i o r  t o  June 17. Table 3 shows t h e  f i n a l  commercial ca tch ,  

o ther  than red salmon, f o r  1968 by species  and period.  

King Salmon 

The 1968 king salmon run t o  t h e  Nushagak d i s t r i c t  was estimated a t  

138,000 t o  158,000 f i s h ,  wi th  t h e  ca tch  accounting f o r  an  estimated 53 

percent o r  78,201. The t o t a l  ca tch  was t h e  seventh highest  i n  t h e  last 

18 years  and was 18 percent higher than t h e  average ca tch  f o r  t h i s  period 

(1951-1968) . 
Fishing e f f o r t  w a s  heavy on the  king s tocks  wi th  over 326 d r i f t  

boats  and 14 s e t  ne t s  p a r t i c i p a t i n g  i n  t h e  f i she ry .  D r i f t  fishermen 

accounted f o r  over 98 percent of the  t o t a l  king salmon ca tch ,  which i s  

a normal occurrence i n  t h i s  d i s t r i c t .  The normal 150 fathoms of d r i f t  

net  and 50 fathoms of s e t  net  gear  w a s  reduced i n  1968 t o  75 fathoms f o r  d r i f t -  

ers and 25 fathoms f o r  s e t  n e t t e r s  i n  an attempt t o  discourage p a r t i c i p a -  

t i o n  and reduce f i sh ing  e f f o r t  i n  t h e  f i she ry .  Fur ther ,  a minimum mesh 

s i z e  requirement of 7 inches s t r e t c h  measure was i n  e f f e c t  p r i o r  t o  

June 21, which i n  e f f e c t ,  kept t h e  smaller  "red salmon" gear  of 5-318 inches 

s t r e t c h  measure out of t h e  f i she ry  u n t i l  June 21. Most fishermen use  

8 inch s t r e t c h  measure ne t s  i n  t h e  Nushagak d i s t r i c t .  

There were th ree  operat ing shore canneries processing salmon i n  1968. 

Addi t ional ly ,  t h e r e  were t h r e e  f r eeze r  s h i p s ,  one sh ip  i c ing  kings f o r  

t h e  f r e s h  market and one shore p lant  shipping f r e s h  kings t o  Anchorage. 



Figure 2 .  1968 NUSHAGAK COMMERCIAL FISHING DISTRICT. 8. 

Shaded area are exposed a t  mean 
low water. Scale: 1 inch = 3.2 miles)  



A weir was operated on t h e  Stuyahok River i n  1968 and a t o t a l  of 

5,150 king salmon were counted through t h e  ga te  (Table 7 ) .  Subsequent 

a e r i a l  surveys of the  Stuyahok River system provided an a e r i a l  es t imate  

of 2,470, o r  48 percent of t h e  known t o t a l  king population (Appendix 

Table 1 ) .  Care must be used i n  applying t h i s  r a t i o  t o  o the r  streams 

because of d i f f e r i n g  physical  and c l ima t i c  condit ions.  However, t h e  

Stuyahok projec t  does i n d i c a t e  i n  genera l  terms what a comprehensive 

a e r i a l  survey under i d e a l  condit ions can account f o r  i n  terms of t o t a l  

spawning populations. 

King salmon counted past  t h e  Nushagak River tower t o t a l e d  14,628, 

which was considered minimal because of t h e  mid-stream migratory h a b i t s  

of king salmon and t h e  l a t eness  of t h e  commencement of t h e  counting 

tower operat ion (Table 4) .  Tower counts a s  shown i n  Table 4 peaked i n  

numbers s h o r t l y  a f t e r  counting began on June 27. Fur ther ,  upr iver  a r e a  

r e s iden t s  r epor t  t h a t  normally kings began t o  appear i n  personal  use  

catches i n  l a t e  May. The e a r l i e s t  reported upr iver  king salmon personal  

use  ca tch  was on May 20 i n  1966. Upriver r e f e r s  t o  t h e  t h r e e  major 

v i l l a g e s  above t h e  counting tower s i t e .  A l l  sources ind ica te  t h a t  a 

s i g n i f i c a n t  por t ion  of t h e  kings have a l ready passed t h e  tower s i t e  

before i t  i s  opera t ional .  Experience and a e r i a l  survey observations 

a t  t h e  tower have shuwn t h a t  even when counting i s  poss ib le ,  t h e  

majori ty of t h e  kings migrate i n  the  middle sec t ion  of t h e  r i v e r  and 

cannot be seen from the  counting tower. To der ive  an es t imate  of t h e  

t o t a l  escapement t o  t h e  d i s t r i c t  a s  presented i n  Table 2 ,  it becomes 

necessary t o  evaluate  var ious  da ta  including: spawning grounds surveys,  

tower counts ,  and commercial and subs is tence  ca tches .  The estimated 

t o t a l  d i s t r i c t  king escapement of 60-80,000 w a s  made a f t e r  ana lys i s  



of a l l  ava i l ab le  data  and is considered reasonable by the  author 

(Table 2) . 
Tables 9 through 12 present sex and age composition of the  1968 

king salmon commercial catch. Average weight of 558 f i s h  sampled randomly 

throughout the  season was 22.2 pounds. Appendix Table 4 presents average 

king salmon weights f o r  1964-1968, while Appendix Table 5 gives r e s u l t s  

of two king salmon fecundity s tud ies  conducted i n  t he  Nushagak d i s t r i c t  

i n  1966 and 1968. A review of the  l i t e r a t u r e  ava i l ab le  on king salmon 

fecundity i n  various areas  of North America shows t ha t  Nushagak king 

stocks have t he  highest recorded mean egg content i n  North America. 

Chum Salmon 

Chum salmon a r e  taken concurrently wi th  red salmon i n  the  Nushagak 

d i s t r i c t .  The t o t a l  ca tch of 178,786 w a s  18 percent lower than the  

average catch f o r  the  past  18 years (1951-1968). The t o t a l  run was 

estimated t o  be approximately 269-289,000 (Table 2 ) .  

Escapement of chum salmon enumerated a t  t he  Nushagak River counting 

tower i n  1968, w a s  t he  highest i n  t he  th ree  years of operation (Table 5) .  

Because of the  unusually low, c l e a r  water ,  good counting conditions 

throughout most of the  season and t he  inshore migratory hab i t s  of chum 

salmon, the  tower est imate of 72,244 was considered t o  more c lose ly  

approximate t he  t o t a l  chum spawning population than i n  t he  previous 

two years.  Most probable t o t a l  escapement t o  t he  d i s t r i c t  was 

estimated t o  be i n  the  range of 90-110,000 (Table 2) .  

Table 13 through 16 present sex and age composition of t he  1968 

chum salmon commercial ca tch,  while Tables 17 and 18 give the  same 

data f o r  chum samples col lec ted a t  the  Stuyahok River weir .  These 

escapement samples were not col lec ted from ac t i ve ly  migrating f i s h ,  



r a t h e r  t h e  s c a l e s  f o r  age ana lys i s  were go t t en  from dead, spawned-out 

f i s h .  The imbalance i n  the  sex r a t i o  of t h e  escapement i s  probably 

due t o  the  e f f e c t s  of t h e  s e l e c t i v e  f i she ry .  Table 13 shows t h a t  the  

present mesh s i z e  of 5-318 inch s t r e t c h  measure i s  highly s e l e c t i v e  

toward t h e  female por t ion  of the  run. 

Average weight of the  cornmercial ca tch  was 6.9 pounds i n  1968, and 

i s  compared wi th  previous years i n  Appendix Table 4. 

Pink Salmon 

The Nushagak pink salmon f i s h e r y ,  which peaks i n  l a t e  J u l y ,  produced 

a ca tch  of 1,705,150, t h e  second l a rges t  s ince  1951. 

I n  a n t i c i p a t i o n  of t h e  expected large  run over 571 d r i f t  boats  

and 144 s e t  n e t s  pa r t i c ipa ted  i n  t h e  f i s h e r y .  Almost continuous f i s h i n g  

time from J u l y  15 t o  August 10, when only one 24-hour period was closed 

t o  f i s h i n g ,  plus the  r e l axa t ion  of f i sh ing  gear  r e s t r i c t i o n s  on t h e  

Nushagak f l e e t  was s t i l l  not enough t o  adequately harvest  t h e  l a rge  

pink re turn .  

Pink salmon were enumerated and sampled a t  t h e  Nuyakuk River 

counting s t a t i o n  where t h e  majori ty of t h e  d i s t r i c t  escapement passes 

on t h e i r  way t o  t h e  spawning grounds i n  t h e  upper por t ion  of t h e  Nuyakuk 

and Tikchik Rivers. Tota l  observed escapement was 2,161,116 (Table 6 ) .  

Catch and escapement combined provides an  estimated t o t a l  run of 3,866,266 

pink salmon i n  1968. 

Tables 19 through 21 present  sex composition of t h e  1968 ca tch  

and escapement. Average weight of 644 contmercially caught pinks sampled 

throughout the  season was 3.2 pounds (Appendix Table 4 ) .  

Coho Salmon 

The ca tch  of 48,867 coho salmon was t h e  l a rges t  s ince  1958 and 

represents  a 42 percent increase  over t h e  past  18-year average (1951-1968). 



Limited data  was collected from the  1968 coho commercial catch,  

and i s  not presented i n  t h i s  repor t .  A sunrmary of data col lected shows: 

1. Total  season sample from the  co~mnercial catch was 144, of 

which only 84 f i s h  had readable scales ;  

2. Age composition of the  readable scales  were: 

1.1 / 32----------- 2.8 percent 
2 .1  / 43 ------------ 96.4 percent 
2.2 / 53------------ 0.8 percent 

3 .  Sex r a t i o  of t he  commercial catch was 46.5 percent males and 

53.5 percent females ; 

4. Average weight of 129 cohos sampled during t he  ea r ly  port ion 

of the  season was 7.6 pounds (Appendix Table 4 ) ;  

5.  P a r t i a l  Nushagak River tower counts from August 2-9 was 6,612 

cohos. Counts were terminated when water t u rb id i t y  became too 

grea t  t o  see.  

Sex and age composition of the  Nushagak d i s t r i c t  coho salmon commer- 

c i a l  catch has shown very l i t t l e  d i f ference fo r  t he  three  years t he  

sampling program has been i n  exsietence. 



TABLE 3 .  Nushagak d i s t r i c t  f i n a l  commercial catch,  other than red salmon, by species 
and period, 1968. 

Catch by Specf e s  
Period Hours Kings Chums Pinks Cohos Total  

5131-611 2 days 4,922 
6 I3  -8 5 days 6,828 1 
6110-15 5 days 25,389 66 2 
6/17-18 24 9,491 3 19 1 

7 12 -sl 12 260 165 3 428 
7 14-7L1 6 6 1,491 3,372 36 4,899 
7/8-13 5 days 2,493 48,422 5,671 10 56,596 
7/15-20 5 days 706 16,006 600,23 1 2,410 619,353 

7 days 
7 days 
6 days 
5 days 

5 days 
5 days 
5 days 
5 daya 

Totals  78,201 178,786 1,705,150 48,867 2,011,004 

Percent of 
d i s t r i c t  catch 

- - -  - 

11 Igushik sect ion only. - 



1 / TABLE 4 .  Nushagak River f ina l  king salmon daily escapement counts, 1968.- 

Daily Percent Accumulated 
Date Daily Counts of Total Counts 

(Cant inued) 



TABLE 4. (Continued) 

Daily Percent Accumulated 
Date Daily Counts of Total Count e 

Tots 1s 14,628 100.00 14,628 

1/ Tower enumeration began on June 27, after river water conditions cleared - 
sufficiently to permit observations. 



1 / TABLE 5 .  Nushagak River f ina l  chum salmon daily escapement counts, 1968.- 

Daily Percent Accumulated 
Date Daily Counts of Total Counts 

(Continued) 



TABLE 5 . (Continued) 

Daily Percent Accumulated 
Date Daily Counts of  Total Counts 

8 I 5  96 0 .13  71,506 
6 18 6 0.26 71,692 
7 102 0.14 71,794 
8 108 0.15 71,902 
9 342 0.47 72,244 

11 Tower enumeration. - 



1 / TABLE 6 .  Nuyakuk River f i n a l  pink salmon da i ly  escapement counts, 1968.- 

Daily Percent Accumulated 
Date Daily Counts of Total Counts 

(Continued) 



TABLE 6 .  (Continued) 

Daily Percent Accumulated 
Date Daily Counts of Total Counts 

Totals 2,161,116 100.00 2,161,116 

1 /  Tower enumeration. - 

2 /  Negative counts result when the number of salmon moving downstream past  - 
the counting tower exceed the number of salmon migrating upstream past  the 
tower during a given day. This phenomena occurs when salmon mill in the 
area of the counting tower. 



1 / T A B U  7. Stuyahok River final king salmon daily escapement counts, 1968.- 

Daily Percent Accumulated 
Date Daily Counts of Total Counts 

Total 5,150 100.00 5,150 

1 / Weir enumeration. - 



TABLE 8. Stuyahok River final chum salmon daily escapement counts, 1968 .L/ 

Daily Percent Accumulated 
Date Daily Counts of Total Counts 

Total 10,163 100.00 10,163 

11 Weir enumeration. - 



TABLE 9. Sex composition of Nushagak district king salmon commercial catch by period, 1968. 

No. of No. in Samples Percent Commercial No. in Catch 
Period Samples Males Females Males Females Catch Males Females 

Weighted 
Totals 56 1,147 8 64 56.9 43.1 78,201 44,500 33,701 

TABLE 10. Age composition of Nushagak district male king salmon commercial catch by period, 
1968. 

Percent by Age ~rou&/ 
No.of No-of 1.1 8 . 3  1.2 0.4 1.3 0.5 1.4 2.3 1.5 1.6 

'eriod Samples Fish 32 4l 4~ §I  52 61 62 63 72 82 Total 

56 lotals 972 

leighted 
'ercentages 

- - - 

/ Top row is European system of age designation, while bottom row is Gilbert-Rich system. 



TABLE 11. Age composition of Nushagak d i s t r i c t  female king salnlon commercial ca tch  by period,  1968. 

- -- -- 

Percent by Age Group 
No. of No. of 0 . 3  0 .4  1 .3  0.5 1.4 1.5 2.4 

Period Samples F i sh  4 1 5l 5 2 61 62 72 7 3 Tota l  

Tota ls  5 6 72 1 

Weighted 
Percentages 0 .2  3 .5  9.2 0.6 70.6 15.5 0.4 100.0 

TABLE 12. Age composition of Nushagak d i s t r i c t  king salmon commercial ca tch  by period,  both sexes combined, 1968. 

Percent by Age Group 
No. of No. of 1.1 0 . 3  1 .2  0.4 1.3 0.5 1.4 2.3 1.5 2.4 1.6 

Period Samples Fish  32 4 1 42 5 1 5 2 el 62 63 7 2 73 B2 Tota l  

Weighted 
Percentages 0.5 1.2 6.0 2.0 31.4 0.4 49.2 0.1 8 .9  0 .2  0 .1  100.0 



TABLE 13. Sex composition of Nushagak d i s t r i c t  chum salmon commercial catch by period,  1968. 

No. of No. i n  Sample Percent Commercial No. i n  Catch 
Period Samples Males Females Males Females Catch Males Females 

Weighted 
Totals  38 503 943 31.1 68.9 178,786 55,579 123,207 

TABLE 14. Age composition of Nushagak d i k t r i c t  male chum salmon commercial catch by 
period,  1968. 

Percent by Age Group 
No. of No. of 0 .2  0 , 3  0.4 

Period Samples Fish 3 4 5 1 Total  

Totals  38 458 

Weighted Percentages 8.8 



TABLE 15. Age composition of  Nushagak d i s t r i c t  female chum salmon commercial c a t c h  by 
pe r iod ,  1968. 

Percent  by Age Group 
No. of No. of 0.2 0.3 0.4 0.5 

Period Samples F i s h  3l 4 1 5 1 61 T o t a l  

T o t a l s  38 8 58 

Weighted 
Percentages 

TABLE 16. Age composition of Nushagak d i s t r i c t  chum salmon commercial c a t c h  by pe r iod ,  
ba th  sexes  combined, 1968. 

Percent  by Age Group 
No. of No. of 0.2 0.3 0.4 0.5 

Period Samples F i s h  3 1 4 1 5 1 6 1 T o t a l  

T o t a l s  38 1,316 

Weighted 
Percentages 



11 TABLE 17. Sex composition of Nushagak district chum salmon escapement, 1968.- 

No. of No. in Sample Percent No. in Escapement 
Period Samples Hales Females Males Females ~sca~ement~' Nales Females 

11 Spawning ground samples and escapement estimate from the Stuyahok River weir. Sex - 
composition is not weighted. 

21 Note that this represents only a portion of the estimated 90-110,000 escapement of chum - 
salmon to the total Nushagak system. 

11 TABLE 18. Age composition of Nuskagak district chum salmon escapement, 1968.- 

Period 

P e r  
No. of No. of 0 7  
Samples Fish 3 -I 

cent by Age Group 
0.3 0.4 

4 1 5 1 Totals 

SEXES COMBINED 

11 Spawning ground age composition from Stuyahok River weir. Age composition is not - 
weighted. 



TABLE 19. Sex composition of Nushagak district pink salmon comercial catch by period, 1968. 

No. of No. in Samples Percent Commercial No. in Catch 
Period Samples Males Females Males Females Catch Males Females 

Weighted 
Totals 19 846 2 15 82.9 17.1 1,705,150 1,413,534 291,616 

TABLE 20. Sex composition of Nuyakuk River pink salmon escapement by period, 1968. 

No. of No. in Samples Percent No. in Escapement 
Period Samples Males Females Males Females Escapement Males Females 

Weighted 
Totals 4 288 797 28.6 71.4 2,161,116 617,771 1,543,345 



TABLE 21. Summary of sex composition of Nushagak district pink salmon commercial catch and 
escapement, 1968. 

No. in Samples Percent No. of Fish 
No. of Samples Males Females Males Females Males Females Total 

CATCH - 
846 2 15 82.9 17.1 1,413,534 291,616 1,705,150 

ESCAPEMENTLI 

288 797 28.6 71.4 617,771 1,543,345 2,161,116 

SEXES COMBINED 

23 1,134 1,012 52.5 47.5 2,031,305 1,834,961 3,866,266 

11 Sex ratio derived from sampling of Nuyakuk River escapement. - 



TOGIAK DISTRICT 

The f i sh ing  area  i n  t h e  Togiak d i s t r i c t  remained s imi la r  t o  t h a t  

of 1967, wi th  t h e  exception of e l iminat ion  of two sec t ions ,  Ungalikthluk 

and Nunavarchak, and t h e  r e loca t ion  of t h e  Kulukak sec t ion  ou te r  boundary 

l i n e  (Figure 3 ) .  Of t h e  f i v e  sec t ions  open t o  f i sh ing  i n  1968, only 

t h r e e  were f i shed a l l  season: Togiak, Osviak, and Matogak, wi th  the  

Togiak River sec t ion  accounting f o r  over 66 percent of t h e  cormnercial 

ca tch  (Table 22). Catch s t a t i s t i c s  were gathered only on t h e  king 

and chum salmon f i s h e r i e s .  

King Salmon 

The harvest of 13,499 king salmon was t h e  l a rges t  i n  the  15-year 

h i s t o r y  of t h e  f i s h e r y ,  although comparable wi th  last season 's  ca tch .  

Aer ia l  survey est imates of t h e  escapement indica ted  a spawning population 

of approximately 12-15,000 (Table 2 ) .  Appendix Table 2 l ists king 

salmon escapements by r i v e r  system. 

Sex and age composition of the  1968 king salmon commercial ca tch  

a r e  given i n  Tables 23 through 26. Average weight of 212 kings 

sampled randomly throughout the  season was 25.4 pounds, and i s  presented 

i n  Appendix Table 4.  

Chum Salmon 

The chum salmon ca tch  of 108,001 w a s  t h e  s i x t h  l a rges t  i n  t h e  15-year 

h i s t o r y  of t h e  f i s h e r y ,  and was 18 percent higher than the  average (1954- 

1968, Table 22) . Over 41,000 chums were caught i n  t h e  Osviak-Matogak 

s e c t i o n s ,  however, a l l  catches and samples were grouped together  when 

preliminary ana lys i s  indica ted  no changes i n  sex and age composition 

between a reas .  



As was the case in 1967, the red salmon return was poor and restricted 

fishing time allowed an excellent escapement of chums in the district. 

Extensive aerial surveys of the spawning grounds were flown in all of 

the important chum salmon producing systems in the Togiak district, and 

the total chum escapement was estimated to be 348,000 (Table 2) . 
Appendix Table 3 lists the estimated chum escapement populations by 

river system along with a brief explanation of how the data was 

expanded to give total population estimate. The total estimated run, 

catch and escapement combined, was 456,000, the largest ever recorded 

in the district. 

Tables 27 through 30 present sex and age composition of the 1968 

chum salmon commercial catch. Average weight of 303 chums sampled 

throughout the season was 7.4 pounds and is compared with previous 

years in Appendix Table 4. 



Figure 3. 1968 TOGIAK COMMERCIAL F I S H I N G  D I S T R I C T  



TABLE 22. Togiak d i s t r i c t  f i n a l  c o m e r c i a l  ca t ch ,  o t h e r  than  r ed  salmon, by spec ie s  
and per iod ,  1968. 

Catch by Species  
Per iod  Hours Kinas Chums Pinks Cohos T o t a l  

6110-14 4 days 1,064 4 1,068 

6/17-21 4 days 3,560 230 4 3,794 

6/24-29 5 days 5,666 15,587 359 1 21,613 

7 11-6 5 days 2,047 29,040 558 2 31,647 

7 /8-13 5 days 772 27,446 801 0 29,019 

7 / 15-20 5 days 29 5 18,919 2,441 0 21,655 

7 122-27 5 days 7 9 14,161 4,187 19 18,446 

7 129-813 5 days 12 2,614 3,393 58 6,077 

8 15-10 5 days 0 63 6 3 

8/12-17 5 days 4 2,472 2,476 

8/19-24 5 days 8,228 8,228 

8/26-31 5 days 8,632 8,632 

912-7 5 days 5,397 5,397 

T o t a l s  13,499 108 , 00 1 -11,743 24,872 158,115 

Percent  of 
D i s t r i c t  Catch 



TABLE 23.  Sex composition of Togiak d i s t r i c t  king salmon commercial catch by per iod,  1968. 

No. of No. i n  Sample Percent Commercial No. i n  Catch 
Period Samples Males Females Males Females Catch Males Females 

Weighted 
Tota ls  

TABLE 24. Age composition of Togiak d i s t r i c t  male king salmon commercial ca tch  by 
period,  1968. 

Percent by Age Group 
No. of No. of 0 .3  1.2 0 .4  1 .3  0.5 1.4 1 .5  1.6 

Period Samples Fish 41 42 51 52 61 62 72 82 Tota l  

To ta l s  25 34 1 

Weighted 
Percentages 



TABLE 25. Age composition of Togiak d i s t r i c t  female king salmon commercial catch by period,  
1968. 

Percent by Age Group 
No. of No. of 0 .3  0.4 1 .3  0.5 1.4 1 .5  1.6 2.5 

Period Samples Fish 4 1 5 1 52 61 62 7 2 82 83 Total  

Totals 2 5 2 18 

Weighted 
Percentages 

TABLE 26. Age composition of Togiak d i s t r i c t  king salmon commercial catch by period,  both 
sexes combined, 1968. 

Percent by Ape Group 
No. of No. of 0 .3  1 . 2  0.4 1 .3  0.5 1 .4  1.5 1 .6  2.5 

Period Samples Fish 41 42 5l 5~ 61 62 72 82 8-3 Total  

Totals  25 559 

Weighted 
Percentages 



TABLE 27. Sex composition of Togiak d i s t r i c t  chum salmon commercial catch by period,  1968. 

No. of No. i n  Sample Percent Commercial No. i n  Catch 
Period Samples Males Females Males Females Catch Males Females 

- Weighted 
Totals  26 328 455 42.2 57.8 108,OO 1 45,532 62,469 

TABLE 28. Age composition of Togiak d i s t r i c t  male chum salmon commercial ca tch by 
period,  1968. 

Percent by Age Group 
No. of No. of 0.2 0.3 0.4 

Period Samples Fish 3 1 4 1 5 1 Total  

Tota ls  26 311 

Weighted 
Percentages 



TABLE 2 9 .  Age composition of Togiak d i s t r i c t  female chum salmon commercial ca tch  by 
period,  1968. 

Percent by Age Group 
No. of No. of 0 . 2  0 . 3  0 . 4  0 . 5  

Period Samples F i sh  31 4 ,  5 1 6  1 Tota l  

Tota ls  2 6  438 

Weighted 
Percentages 

TABLE 30 .  Age composition of Togiak d i s t r i c t  chum salmon commercial ca tch  by per iod ,  both 
sexes combined, 1968. 

Period 

- 

Percent by Age Group 
No. of No. of 0 . 2  0 . 3  0 . 4  0 . 5  
Samples F i sh  3,  4 -  - 5 , 6 ,  Tota l  

Tota 1s 26 749 

Weighted 
Percentages 



APPENDIX 



APPENDIX TABLE 1. Peak a e r i a l  survey es t imates  of l i v e  k ing  salmon i n  t h e  Nushagak 
d i s t r i c t ,  1965. 

Nushagak River Drainage Mulchatna River Drainage 
Stream Date No. F i sh  Stream Date No. F i s h  

Igushik River 
Nus hagak River 
Muk lung River 
Iowi t h l a  River 
Klutuk Creek 
Nunachuak River 
Cranberry Creek 
Napotoli  Creek 
Nuyakuk River 
Harris Creek 
Klut ispaw River 
Vukpa l i k  Creek 
King Salmon River 
Chichitnok River 

Mulchatna River 8 16-7 
S tuyahok River 8 /4 
Old Man Creek 8 I6  
Koktul i  River 8 I6  
Swan River 8 I6 
Mosquito Creek 8 I6 
Keefer Creek 8 /7 
Chi lch i tna  River 8 17 
Chi l i kad ro tna  River 8 I7 

T o t a l s  6,250 9,380 

APPENDIX TABLE 2. Peak a e r i a l  survey e s t ima tes  of l i v e  k ing  and coho salmon i n  t h e  
Togiak d i s t r i c t ,  1968. 

King Salmon Coho Salmon 
Stream Date No. F ish  Stream Date No. F i s h  

Togiak River 7 126 
Gechiak Creek 7 I26 
Pungokepuk Creek 7 I26 
Kashaiak River 7 126 
Narogurum River 7 126 
Ongivinuck River 7 126 
Ungalikthluk River 813 
Kukayachagak River 813 
Kulukak River 8 / 3  

4,940 Togiak River 9 120 4,030 
800 Gechiak Creek 9 120 1,200 
330 Kashaiak River 9 120 200 
400 Narogurum River 9 120 100 
540 
450 
130 

10 
290 - - 

Tota l s  7,890 5,530 



APPENDIX TABLE 3 .  Aer ia l  and t o t a l  population est imates of l i v e  chum salmon i n  
the  Togiak d i s t r i c t ,  1968. 

A e r i a l  Times 11 Estimate of 
Stream Date Estimate Fact or- Tota l  Population 

Slug River 
Pierce  Creek 
South Creek (Hag. I s . )  
North Creek (Hag. I s . )  
Osviak River 
Matogak River 
Quigmy River 
Kurt luk River 
Togiak River 
Gechiak Creek 
Pungokepuk Creek 
Kashaiak River 
Narogurum River 
Ongivinuck River 
Ungalikt hluk River 
Kukayachagak River 
Right Hand Point  Creek 
Metervik Bay Creek 
Kulukak River 
Kanik River 

Tota ls  194,500 348 ,000 

Since a e r i a l  spawning ground es t imates  a r e  only a por t ion  of t h e  t o t a l  
spawning populations i n  a p a r t i c u l a r  a r e a ,  t h e  f a c t o r  appl ied  t o  a e r i a l  
counts t o  est imate t h e  t o t a l  population must accura te ly  r e f l e c t  condit ions 
i n  each a r e a  surveyed. It i s  assumed t h a t  t h e  wide, c l e a r  Togiak River o f f e r s  
a b e t t e r  chance t o  observe a l a rge r  por t ion  of the  t o t a l  chum salmon 
populat ion,  hence a f a c t o r  of 1 .5  was used. The o the r  s treams,  due t o  t h e i r  
smaller  s i z e  and brush-covered shores o f f e r  l e s s  chance t o  observe spawning 
f i s h  and a f a c t o r  of 2.0 was used i n  these  systems. A f a c t o r  of 3.0 was 
used i n  1968 i n  severa l  systems t o  account f o r  the  la teness  of the  surveys. 
A l l  f a c t o r s  used a r e  i n  t h e  opinion of t h e  author ,  reasonable,  and r e f l e c t  
a r e l i a b l e  es t imate  of t h e  t o t a l  chum salmon run i n  the  a r e a s  surveyed. 



APPENDIX TABLE 4 .  Average weight of king, chum, ink and coho salmon i n  the Nushagak P and Togiak d is tr ic ts  commercial catch, 1964-68 .,/ 

Nushagak District Togiak District 
Year Sample Size Average Weight Sample S f  ze Average Weight 

KING SALMON d 

CHLTM SALMON 

PINK SALMON 

COHO SAIMON 

1/ Unweighted arithmetic average. - 



APPENDIX TABLE 5.  Fecundity, age ,  weight and length  of king salmon from t h e  Nushagak 
d i s t r i c t  commercial ca t ch ,  1966 and 1968. 

Age Sample Mean Mean Fecundity 
Group S ize  Length Weight Range Mean 

1 . 3  

1 .4  

1.5 

52 5 784 18.5 8,222 - 9,270 8,578 

62 22 88 1 27 . O  6,362 - 16,049 10,379 

72 4 97 2 31.3 7,666 - 11,559 11,559 

1968 - 

Tota l s  3 1 877 26.2 6,362 - 16,049 10,241 

1 . 3  

1.4 

1.5 

52 5 7 69 17.9 5,302 - 9,916 8,138 

62 24 887 26.6 7,383 - 14,668 10,225 

72 9 974 34.4 10,915 - 14,607 12,506 

To ta l s  38 892 26.9 5,302 - 14,668 10,491 



 

 

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. 


	TABLE OF CONTENTS
	Tables
	Appendix Tables
	Figures

	INTRODUCTION
	METHODS AND MATERIALS
	Catch Sampling
	Escapement Enumeration and Sampling
	Fecundity and Weight
	Objectives

	NUSHAGAK DISTRICT
	King Salmon
	Chum Salmon
	Pink Salmon
	Coho Salmon

	TOGIAK DISTRICT
	King Salmon
	Chum Salmon

	APPENDIX



