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ABSTRACT 

During the  1987 sp r ing  spawning migra t ion ,  samples o f  P a c i f i c  he r r i ng ,  C7upea 
harengus pa 7 7asi, were c o l  1  ected from e i g h t  A1 askan commerci a1 f i s h i n g  
d i s t r i c t s  and one p o t e n t i a l  commercial f i s h i n g  area i n  t he  Ber ing Sea. 
Samples were obta ined from commercial purse seine, beach seine and g i l l  ne t  
harvests, Alaska Department o f  F i sh  and Game variable-mesh g i l l  n e t  t e s t  
samples, and t e s t  se ts  made by vo lun teer  commercial f ishermen using 
commercial g i l l  ne ts  and purse seines. Samples w i t h i n  each o f  t he  e i g h t  
d i s t r i c t s  were grouped by gear type, l o c a t i o n ,  f i s h i n g  p e r i o d  o r  sampling 
week. A  t o t a l  o f  12,689 P a c i f i c  h e r r i n g  were examined f o r  age, sex, and s i z e  
in fo rmat ion .  Overa l l ,  t he  1979 and 1978 year  c lasses (ages 8  and 9, 
r e s p e c t i v e l y )  were the  most abundant (59+%). Recruitment t o  t h e  spawning 
biomass was observed on l y  i n  t h e  two most nor thwardly  d i s t r i c t s ,  Norton Sound 
and Por t  Clarence D i s t r i c t s .  Substant ia l  recru i tment  t o  t h e  remaining eastern 
Ber ing Sea f i s h i n g  d i s t r i c t s  l a s t  occurred i n  1982 and 1983, and was 
associated w i t h  the  1978 year  c lass.  Mean l e n g t h  w i t h i n  each age c lass  
p rog ress i ve l y  decreased from B r i s t o l  Bay northward t o  Po r t  Clarence. 
General ly,  male t o  female r a t i o s  remained equal i n  most samples. The 
est imated 1987 t o t a l  eastern Ber ing Sea P a c i f i c  h e r r i n g  spawning biomass was 
131,300 tonnes. 

KEY WORDS: P a c i f i c  he r r i ng ,  Clupea harengus pa77asi, Ber ing Sea, age, sex, 
s ize,  spawning stocks 



INTRODUCTION 

The purpose o f  t h i s  p r o j e c t  was t o  est imate t h e  age, sex, and s i z e  
composit ion o f  t he  spawning biomass o f  P a c i f i c  h e r r i n g  (Clupea harengus 
pa17asi)  i n  t he  Alaskan p o r t i o n  o f  t he  Ber ing Sea. S i m i l a r  s tud ies  were 
conducted annua l ly  by the  Alaska Department o f  F ish  and Game (ADF&G) s ince 
1976 (McBride e t  a l .  1981, McBride and Whitmore 1981; F r i e d  e t  a l .  1982a, 
1982b, 1983a, 1983b and 1984; Lebida e t  a l .  1985a,1986; Lebida 1987). Future 
development o f  management p lans and opt ions,  as we1 1  as ref inement  o f  cu r ren t  
s t r a t e g i e s  employed i n  the  management o f  Alaskan Ber ing Sea h e r r i n g  stocks, 
r e l y  on t h e  cont inued a s s i m i l a t i o n  o f  these annual da ta  i n t o  the  P a c i f i c  
h e r r i n g  da ta  base. 

METHODS 

Study Area D e s c r i p t i o n  

The study area comprised t h e  coasta l  waters o f  Alaska from Cape Constant ine 
t o  Cape Pr ince  o f  Wales (Figures 1 and 2). E igh t  r e g u l a t o r y  commercial 
f i s h i n g  d i s t r i c t s ,  Togi ak, Secu r i t y  Cove, Goodnews Bay, Nelson I s 1  and, 
Nunivak Is land,  Cape Romanzof, Norton Sound, and Por t  Clarence are loca ted 
w i t h i n  t h e  study area. The Togiak and Norton Sound D i s t r i c t s  are f u r t h e r  
subdiv ided i n t o  s i x  sect ions and seven s u b d i s t r i c t s ,  r e s p e c t i v e l y .  These 
d i s t r i c t s  and s u b d i s t r i c t s  are s p e c i f i c a l l y  i d e n t i f i e d  and descr ibed i n  ADF&G 
(1987). I n  1987, due t o  increased pub1 i c  i n t e r e s t  i n  t he  commercial harvest  
of sac-roe h e r r i n g  from the  Kuskokwim Bay, data was a l so  c o l l e c t e d  from the  
spawning biomass w i t h i n  the  Kipnuk area o f  Kuskokwim Bay (F igure  1). Data 
c o l l e c t e d  from t h i s  area were considered essen t i a l  i n  determin ing the  
f e a s i b i l i t y  o f  des ignat ing  the  Kuskokwim Bay area as a  commercial h e r r i n g  
f i s h i n g  d i s t r i c t .  

Sampling Techniques 

P a c i f i c  h e r r i n g  samples were c o l l  ected from Togi ak (a1 1  sec t ions) ,  Secu r i t y  
Cove, Goodnews Bay, Nel son I s 1  and, Nuni vak I s 1  and, Cape Romanzof, Norton 
Sound (St .  Michael, Unalak leet  and Cape Denbigh S u b d i s t r i c t s ) ,  and Por t  
Clarence commercial f i s h i n g  d i s t r i c t s  and the  Kipnuk area o f  Kuskokwim Bay. 
Samples were obta ined from commercial purse seine, beach seine and g i l l  n e t  
harvests, ADF&G variable-mesh g i l l  n e t  t e s t  samples, and t e s t  se ts  made by 
vo lun teer  commercial f ishermen using commercial purse seines and g i l l  nets.  
Data c o l l e c t i o n  methods were s i m i l a r  t o  those described by Barton and 
S t e i n h o f f  (1980). To ta l  run  h e r r i n g  biomass was est imated f o r  each d i s t r i c t  
by a e r i a l  survey assessment procedures o u t l i n e d  by Lebida and Whitmore 
(1985) . 
An attempt was made t o  sample a t  l e a s t  210 P a c i f i c  h e r r i n g  from each 
commerci a1 gear- type harvest  f o r  each f i s h i n g  per iod.  L i  kewi se, s imi  1  a r  
sampling goals were s e t  f o r  a l l  gea r -spec i f i c  t e s t  f i s h  samples f o r  each 



weekly sampl i ng period. Sample size was determined according to methods 
described by Fried et al. (1984). Sampled fish were measured (standard 
length) to the nearest millimeter, weighed to the nearest gram, and aged by 
analysis of scale annuli using a microfiche reader. 

The age distribution of each gear-specific commercial harvest was based on 
the age distribution and weight of the gear-specific harvests caught within 
designated fishing periods within each district. Mean age-class compostion 
(percent by weight) of the harvest sample by fishing period was used to 
distribute the associated harvest by age. The total gear-specific harvest by 
age was determined by summing each gear-specific harvest across ages. The 
age-class compositon of the total commercial harvest was also expressed as 
percent by weight. 

Escapement herring biomass was determined by subtracting the total commercial 
harvest from the estimated total run biomass. General ly, the escapement 
biomass age-class compositon was based on the mean age-class composition of 
test fish samples obtained from non-selective gear types (ADF&G variable-mesh 
gill net and commercial purse seine test catches). However, test fishing 
samples were unavailable in the Security Cove, Nunivak Island, and Port 
Clarence Districts. Based on the assumption that nearby districts would have 
similar age-cl ass compositons, the age-cl ass composition of the escapement 
herring biomass within Goodnews Bay and Nelson Island Districts were 
substituted for the escapement biomass age-class compositions of Security 
Cove and Nunivak Island District, respectively. In the Port Clarence 
District, sample age-cl ass composition of the commercial purse seine harvest 
was assumed to reflect the age-compostion of the escapement biomass. The 
estimated escapement biomass of each district was distributed by age based on 
the appropriate mean sample age-cl ass composition. The age-cl ass composition 
of the total run biomass was calculated simply by summing the commercial 
harvest and estimated escapement biomass across ages. Contribution of each 
age class to the estimated total run biomass was also expressed as percent by 
weight. 

Where avail able, samples collected from ADF&G vari able-mesh gill net catches 
were used to determine the district-specific mean length at age for each 
represented age. ADF&G variable-mesh gill nets were employed in Togiak, 
Goodnews Bay, Nelson Island, Cape Romanzof and Norton Sound Districts. In 
other districts or areas, herring mean length at age was determined from 
avai 1 able commerci a1 or subsistence harvest samples. In the Security Cove and 
Nunivak Island Districts, commercial gill net samples were used; in the Port 
Clarence District commercial purse seine samples were used; and in the Kipnuk 
area subsistence gill net samples were used. 

RESULTS AND DISCUSSION 

A total of 12,689 Pacific herring were examined between 26 April and 18 June 
(Tables 1-47). No obvious trends or consistent differences in age-class 
composition, sex ratio, or mean age-class size were noted (nonstatistical 
comparisons = NSC) among sections in Togiak District or subdistricts in 
Norton Sound (Tables 1-26 and 38-46, respectively). These data also suggested 
(NSC) that older-aged Pacific herring (age 5t) arrived and spawned earl ier in 



the  season than younger-aged (age 4 or younger) herring (Tables 18, 26, 29, 
32, 37, and 46). However, t h i s  temporal spawning segregation trend was more 
apparent in former years (McBride e t  a l .  1981; Fried e t  a l .  1982a, 1982b, 
1983b, and 1984). 

Year c lasses  1974 through 1976 (ages 13 - 11, respectively) contributed 2% t o  
the  t o t a l  r u n  herring biomass in 1987 (Figure 3,  Table 48). The 1977 year 
c l a s s  (age l o ) ,  however, represented approximately 24% of the  r u n  in the  
Nelson Island and Nunivak Island D i s t r i c t s ,  but contributed approximately 
13%, o r  l e s s ,  t o  a l l  other d i s t r i c t  herring runs. The 1978 year c l a s s  (age 9) 
dominated the  herring biomass in the  Togiak, Security Cove, Goodnews Bay, 
Nelson Island,  and Nunivak Island D i s t r i c t s  (Figure 3 ) .  This strong year 
c l a s s  accounted f o r  approximately 30% or  more (by weight) of the  estimated 
t o t a l  biomass of each of those d i s t r i c t s  (Table 48).  The 1979 year c l a s s  (age 
8)  dominated a l l  samples ( a l l  gear types) in the  Cape Romanzof D i s t r i c t ,  
representing about 36% of the  t o t a l  d i s t r i c t  biomass. The approximate 
contribution of the  1979 year c l a s s  t o  the  t o t a l  run biomass of the  remaining 
d i s t r i c t s  was between 24% and 28% (Figure 3 ) .  The 1980 year c l a s s  (age 7) 
represented s l i g h t l y  more than 17% of the  samples from the  Cape Romanzof 
D i s t r i c t  and l e s s  than 11% in a l l  other d i s t r i c t s .  The 1981 year c l a s s  (age 
6) represented about 24% of the  sample in Norton Sound D i s t r i c t ,  16% in Port 
Clarence D i s t r i c t ,  and approximately 12% or  l e s s  in a l l  o ther  d i s t r i c t s .  The 
1982 year c l a s s  (age 5) represented about 35% and 18% in the Port Clarence 
and Norton Sound Di s t r i c t s ,  respectively,  but 3% o r  l e s s  of the  run in a1 1 
other d i s t r i c t s .  The 1983 year c lass  (age 4) was poorly represented in a l l  
d i s t r i c t s ,  accounting fo r  l e s s  than 2% of the  run in each d i s t r i c t .  The 1984 
and 1985 year c lasses  (ages 3 and 2, respectively) represented l e s s  than 1% 
of a l l  d i s t r i c t  samples (Figure 3 ,  Table 48). 

The t o t a l  eastern Bering Sea Pacif ic  herring biomass was dominated by 
older-aged herring.  Age-9 o r  older herring (year c lasses  p r io r  t o  and 
including 1978) contributed over 43% t o  the  t o t a l  r u n  biomass (Figure 4, 
Table 48). Age-8 herring (year c l a s s  1979) represented approximately 27% of 
the  t o t a l  biomass. Herring year c lasses  1983, 1984, 1985, and 1986 (age 
c lasses  4, 3, 2 and 1, respect ively) ,  which have n o t  f u l l y  recrui ted t o  the  
f i she r i e s ,  accounted fo r  l e s s  than 1% of the  t o t a l  eastern Bering Sea herring 
biomass (Figure 4, Table 48). Substantial recruitment of younger-aged herring 
(age 5 and younger) t o  the  d i s t r i c t - s p e c i f i c  spawning biomass was obvious 
only in  the  two most northwardly d i s t r i c t s ,  Norton Sound and Port Clarence 
D i s t r i c t s  (Table 48). Substantial recruitment t o  the  spawning biomass in the  
remaining 6 d i s t r i c t s  was l a s t  observed in 1982 and 1983, coincidental with 
the  recruitment of the  1978 year c l a s s  as age-4 and age-5 herring (Figure 4 ) .  
Future commercial herring harvests will be d r a s t i c a l l y  reduced or  eliminated 
in these d i s t r i c t s  i f  no recruitment i s  observed. 

Trends in mean age-class s izes  generally paral le led those noted in previous 
years (Lebida e t  a l .  1985a, 1986; Lebida 1987). Mean length within an age 
c l a s s  did not appear t o  d i f f e r  (NSC) among samples taken by d i f f e r en t  gear 
types within the  same d i s t r i c t  (e.g. ,  Tables 7, 11, 16, and 22). However, the  
mean length fo r  each age c l a s s  fo r  each d i s t r i c t  tended t o  decrease (NSC) in 
samples collected from Togiak northward t o  Port Clarence (Figures 5 and 6 ) .  
Although not as c lea r ly  defined, the  mean weight f o r  each age c l a s s  fo r  each 
d i s t r i c t  followed the  same trend (NSC). Overall male t o  female sex r a t i o  
remained f a i r l y  equal and uniform through a1 1 d i s t r i c t s  (Togi ak, Nel son 



I s l and ,  and Port  Clarence = 1:l; Kipnuk a r e a  = 0.7 : l ;  Cape Romanzof and 
Norton Sound = 1.2:  1 ; and Secur i ty  Cove, Goodnews Bay, and Nunivak Is1 and = 
1.3:1) .  Sex r a t i o  by gear  type  f o r  a l l  d i s t r i c t s  combined was 1 : l  f o r  purse 
s e i n e s  and 1.1:l f o r  g i l l  n e t s  and beach se ines .  

The es t imated  P a c i f i c  he r r ing  t o t a l  spawning biomass f o r  t h e  e a s t e r n  Bering 
Sea i n  1987 was 131,300 tonnes (Table 48) .  Total run biomass e s t ima te s  f o r  
t h e  Goodnews Bay, Nuni vak Is1 and and Port  Cl arence D i s t r i c t s  were unavai 1 ab l e  
due t o  poor a e r i a l  survey condi t ions .  In Goodnews Bay and Nunivak Is land  
D i s t r i c t s ,  t h e  pro jec ted  1987 t o t a l  run he r r ing  biomass, based upon t h e  1986 
t o t a l  r u n  biomass, was included i n  t h e  t o t a l  e a s t e r n  Bering Sea he r r ing  
biomass e s t ima te  (Table 48) .  A 1987 pro jec ted  biomass e s t ima te  f o r  t h e  Port  
Cl arence D i s t r i c t  was unavai lab le .  The est imated 1987 t o t a l  run he r r ing  
biomass d i s t r i b u t i o n ,  based on a e r i a l  survey and 1987 biomass p ro j ec t ion  
d a t a ,  was 61.0% i n  Togiak, 1.6% in  Secu r i ty  Cove, 1.4% in  Goodnews Bay, 5.6% 
i n  Nelson I s l and ,  3.0% i n  Nunivak I s l and ,  5.0% i n  Cape Romanzof, and 22.4% in  
Norton Sound D i s t r i c t s  (F igure  7 ) .  
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TABLES AND FIGURES 



Table 1. Age, sex, and s i z e  composition of Pacif ic  herring captured by comnercial purse se ines  
i n  Kulukak Section, Togiak D i s t r i c t ,  1987. 

Sex Percent Weight Std .  Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years)  (No.) (No.) (No.) Total Total (gm) Dev. Weighed (w) Dev. Measured 

Period t o t a l  32 48 - 80 100.0 423 69.2 80 289 13.2 80 

Period t o t a l  115 95 - 210 100.0 353 74.5 209 286 18.1 210 

1 
2 
3 
4 
5 

A l l  periods 6 
7 
8 
9 
10 
11 
12 
13+ 

Total 147 143 - 290 100.0 372 79.4 289 287 16.9 290 



Table 2. Age, sex, and s ize  composition of Pacific herring captured by comnercial purse seines 
in Nunavachak Section, Togiak District ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  84 121 - 205 100.0 316 56.9 205 287 13.6 205 



Table 3. Age, sex, and s ize cornposition of Pacific herring captured by comnercial purse seines 
i n  Togiak Section, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Uhown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  65 50 - 115 100.0 321 64.8 115 288 13.7 115 

Period t o t a l  165 212 - 377 100.0 375 73.3 377 284 15.5 377 

A l l  periods 6 23 28 - 51 10.4 275 37.8 51 258 7.9 51 
7 47 33 - 80 16.3 315 54.7 80 271 8.0 80 
8 69 68 - 137 27.8 352 57.8 137 284 6.7 137 
9 80 115 - 195 39.6 400 65.5 195 295 7.4 195 
10 9 16 - 25 5.1 435 51.2 25 303 6.8 25 
11 - - - - - - - - - - - 
12 2 2 -  4 .  .8 499 97.2 4 318 3.1 4 
13+ - - - - - - - - - - - 

Total 230 262 - 492 100.0 363 75.0 492 285 15.1 492 



Table 4. Age, sex, and s ize composition of Pacific herring captured by comnercial purse seines 
in Hagemeister Section, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  221 177 - 398 100.0 401 64.6 398 294 13.2 398 

Period t o t a l  77 98 - 175 100.0 346 76.8 175 283 18.6 175 

4 1 1  - 2 .3 131 4.2 2 
5 1 - 1 .2 156 - 1 - 

A l l  periods 6 20 26 - 46 8.0 260 34.2 46 
7 19 21 - 40 7.0 3 0 3 2 6 . 1  40 
8 89 52 - 141 24.6 358 41.3 141 
9 128 130 - 258 45.0 410 44.5 258 

10 33 36 - 69 12.0 457 54.8 69 
11 5 9 - 14 2.4 491 59.5 14 
12 1 - - 1 .2 464 - 1 

13+ 1 - - 1 .2 484 - 1 

Total 298 275 - 573 100.0 384 72.9 573 291 15.9 573 



Table 5. Age, sex, and s ize composition of Pacific herring captured by comnercial purse seines 
i n  Pyrite Point, Togiak Distr ic t ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  93 120 - 213 100.0 367 67.0 213 281 14.7 213 



Table 6. Age, sex, and s ize composition of Pacific herring captured by comnercial purse seines 
i n  Kulukak, Nunavachak, Togiak, Eagemeister and Pyrite Point Sections, Togiak Dis t r i c t ,  
1987. 

Sex Percent Std. Length- Weight - 
Sample Age Male Female Ullknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  97 98 - 195 100.0 363 83.3 195 288 13.5 195 

Period t o t a l  470 510 - 980 100.0 373 73.6 980 289 14.9 980 

Period t o t a l  285 313 - 598 100.0 356 73.0 598 283 17.2 598 



Table 6. (page 2 of 2) 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

3 - - - - - - - - - 
4 1 2  - 3 .2 16966.5 3 219 4.6 3 
5 2 - - 2 .1 179 32.5 2 232 8.5 2 

A l l  periods 6 75 101 - 176 9.9 263 36.2 176 259 7.5 176 
7 116 93 - 209 11.8 306 46.3 209 271 7.3 209 
8 276 216 - 492 27.7 350 51.3 492 284 6.7 492 
9 312 399 - 711 40.1 401 56.0 711 295 7.2 711 
10 59 90 - 149 8.4 444 60.2 149 305 7.4 149 
11 7 14 - 21 1.2 471 68.1 21 310 7.5 21 
12 3 5 - 8 .5 50067.9 8 319 3.7 8 
13+ 1 1  - 2 .1 402116.0 2 382 2.8 2 

Total 852 921 - 1773 100.0 366 74.9 1773 287 15.7 1773 



Table 7. Age, sex, and s ize composition of Pacific herring captured by cowercial  g i l l  nets i n  
Kulukak Section, Togiak Dis t r i c t ,  1987. 

- - -- -- 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed ( w )  Dev. Measured 

Period t o t a l  199 221 - 420 100.0 379 64.1 420 290 13.6 420 

Period t o t a l  100 110 - 210 100.0 344 60.6 210 284 15.2 210 

4 - - - - - - - - 
5 1 - - 1 .2  196 - 1 

A l l  periods 6 22 32 - 54 8.6 267 35.7 54 
7 33 34 - 67 10.6 307 32.3 67 
8 106 88 - 194 30.8 351 38.0 194 
9 103 124 - 227 36.0 400 48.3 227 

10 23 45 - 68 10.8 426 54.9 68 
11 9 5 - 14 2.2 434 39.3 14 
12 2 3 -  5 .8 501 36.7 5 

Total 299 331 - 630 100.0 367 65.0 630 288 14.4 630 



Table 8. Age, sex, and s i z e  composition of Pac i f i c  herr ing captured by cwmercia l  g i l l  n e t s  i n  
Nunavachak Section, Togiak D i s t r i c t ,  1987. 

Sex Percent Weight Std .  Length- 
Sample Age Male Female Unknown of Mean Std.  Number Mean Std.  Number 
Period (years)  (No.) (No.) (No.) Total  Total  (gm) Dev. Weighed (m) Dev. Measured 

Period t o t a l  105 65 - 170 100.0 381 58.0 170 291 12.2 170 

Period t o t a l  96 113 - 209 100.0 331 63.4 209 286 15.3 209 

All  per iods  6 
7 
8 
9 
10 
11 
12 
13+ 

Total 201 178 - 379 100.0 353 65.8 379 288 14.2 379 



Table 9 .  Age, sex, and s ize  ccxnposition of Pacific herring captured by comnercial g i l l  nets in  
Togiak Section, Togiak District,  1987. 

Sex Percent Weight - Std. Length- 
Sam~le Ane Male Female Unknown of Mean Std. Number Mean Std. Number - 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  53 74 - 127 100.0 414 65.4 127 296 13.5 127 



Table 10. Age, sex, and size composition of Pacific herring captured by comnercial gill nets in 
Hagemeister Section, Togiak District, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 177 115 - 292 100.0 382 63.7 292 288 13.6 292 

Period rota1 94 49 - 143 100.0 357 51.7 143 288 12.3 143 

All periods 6 23 9 - 32 7.4 296 34.8 32 264 7.0 32 
7 33 21 - 54 12.4 322 32.2 54 274 6.8 54 
8 96 46 - 142 32.6 354 38.1 142 284 5.9 142 
9 105 68 - 173 39.8 407 51.6 173 297 6.5 173 

10 11 18 - 29 6.7 452 55.0 29 306 7.3 29 
11 3 2 - 5 1.1 418 52.2 5 309 7.1 5 
12 - - - - - - - - - - 
13+ - - - - - - - - - - - 

Total 271 164 - 435 100.0 374 61.1 435 288 13.2 435 



Table 11. Age, sex, and size  composition of Pacific herring captured by cotnnercial g i l l  nets in 
Pyrite Point, Togiak District,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  11 19 - 30 100.0 371 43.8 30 291 11.5 30 



Table 12. Age, sex and s ize  composition of Pacif ic  herring captured by comwrcial g i l l  ne t s  i n  
Kulukak, Nunavachak, Togiak, Hagmeister and Pyrite Point Sections, Togiak Dis t r i c t ,  
1987. 

- -- - 

Sex Percent weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  534 475 - 1009 100.0 385 64.0 1009 290 13.6 1009 

Period t o t a l  301 291 - 592 100.0 344 59.9 592 286 14.5 592 

5 1 - - 1 .1 
A l l  periods 6 57 67 - 124 7.7 

7 85 69 - 154 9.6 
8 296 209 - 505 31.5 
9 321 316 - 637 39.8 
10 55 83 - 138 8.6 
11 16 14 - 30 1.9 
12 4 8 -  12 .7 
13+ - - - - - 

Total 835 766 - 1601 100.0 370 65.6 1601 289 14.1 1601 



Table 13. Age, sex, and s ize composition of Pacific herring captured by t e s t  purse seines in 
Kulukak Section, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  30 24 - 54 100.0 367 61.4 54 284 14.3 54 

Period t o t a l  30 36 - 66 100.0 300 51.1 66 287 15.6 66 

5 
A l l  periods 6 

7 
8 
9 

10 
11 
12 

Total 60 60 - 120 100.0 330 65.0 120 286 15.1 120 



Table 14. Age, sex, and size composition of Pacific herring captured by t e s t  purse seines i n  
Nunavachak Section, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  85 103 - 188 100.0 355 78.9 188 285 17.2 188 

Period t o t a l  58 60 1 119 100.0 260 61.4 119 269 21.2 119 

A l l  periods 6 
7 
8 
9 

10 
11 
12 
134 

Total 143 163 1 307 100.0 318 86.3 307 279 20.2 307 



Table 15. Age, sex, and s ize composition of Pacif ic  herring captured by t e s t  purse seines in 
Togiak Section, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mu) Dev. Measured 

Period t o t a l  45 25 - 70 100.0 364 77.2 70 286 15.8 70 

Period t o t a l  13 27 - 40 100.0 426 59.8 40 292 10.3 40 

Period t o t a l  83 105 - 188 100.0 301 59.0 188 281 18.7 188 



Table 15.  (page 2 of 2) 

p p p p p p  

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (NO.) (NO.) (No.) Total Total (gm) D e v .  Weighed (mn) D e v .  Measured 

4 
5 

A11 periods 6 
7 
8 
9 
10 
11 
12 
13+ 

Total 141 157 - 298 100.0 333 78.0 298 284 17.5 298 



Table 16. Age, sex, and s ize composition of Pacific herring captured by t e s t  purse seines in 
Hagemeister Section, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No. ) Total Total (gm) Dev. Weighed (mu) Dev. Measured 

Period t o t a l  105 104 - 209 100.0 383 70.8 209 288 13.6 209 

Period t o t a l  52 45 1 9 8  100.0 288 71.4 98 276 23.6 98 

2 
3 
4 
5 

A l l  periods 6 
7 
8 
9 

10 
11 

Total 157 149 1 307 100.0 353 83.6 307 284 18.3 307 



Table 1 7 .  Age, sex, and s ize  composition of Pacific herring captured by tes t  purse seines in 
Pyrite Point, Togiak District,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (nm) Dev. Measured 

Period total  48 36 - 84 100.0 392 70.0 84 293 12.2 84 



Table 18. Age, sex and s ize  composition of Pacif ic  herring captured by t e s t  purse seines i n  
Kulukak, Nunavachak, Togiak, Hagmeister and Pyrite Point Sections, Togiak Dis t r i c t ,  
1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  75 49 - 124 100.0 365 70.5 124 285 15.2 124 

Period t o t a l  281 306 - 587 100.0 369 77.2 587 288 14.9 587 

Period t o t a l  52 45 1 98 100.0 288 71.4 98 276 23.6 98 



Table 18. (page 2 o f  2) 

Sex Percent Weight Std.  Length- 
Sample Age Male Female Unknown o f  Mean Std. Number Mean Std.  Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  141 165 1 307 100.0 285 63.2 307 277 20.5 307 

3 - - - - - - - - - - - 
4 7 - 1 8 .7 14721.1 8 224 9.7 8 
5 10 9 - 19 1.7 18518.1 19 242 6.2 19 

A l l  periods 6 71 94 - 165 14.8 240 33.5 165 257 8.2 165 
7 71 54 - 125 11.2 288 44.1 125 271 6.4 125 
8 170 138 - 308 27.6 337 49.3 308 284 5.4 308 
9 186 230 - 416 37.3 389 63.5 416 296 6.8 416 
10 22 31 - 53 4.7 422 68.6 53 305 7.7 53 
11 12 8 - 20 1.8 425 68.9 20 310 6.5 20 
12 - 1 -  1 .1 572 - 1 320 - 1 
13+ - - - - - - - - - - - 

Total 549 565 2 1116 100.0 338 82.5 1116 283 18.3 1116 



.e 19. Age, sex, and s ize  composition of Pacific herring captured by t e s t  commercial g i l l  nets  
i n  Kulukak Section, Togiak Dis t r i c t ,  1987. 

- - - - - -- - -- 

Sex Percent Weight - ~ t d  . ~ e n g t h _ _  
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (w) Dev. Measured 

Period t o t a l  16 14 - 30 100.0 394 47.0 30 294 11.5 30 

Period t o t a l  43 47 - 90 100.0 355 66.6 90 286 15.2 90 

5 
A l l  periods 6 

7 
8 
9 
10 
11 
12 
13+ 

Total 59 61 - 120 100.0 365 64.4 120 288 14.7 120 



Table 20. Age, sex, and s ize  composition of Pacific herring captured by t e s t  comnercial g i l l  nets 
in Togiak Section, Togiak District,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 23 19 - 42 100.0 398 58.6 42 287 11.8 42 



Table 21. Age, sex, and s ize composition of Pacific herring captured by t e s t  colrmercial g i l l  nets 
in  Hagerneister Section, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 

Sample Age Male Female Unknown of Mean Std. Number Mean Std. Nmber 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  16 14 - 30 100.0 367 66.7 30 284 14.4 30 



Table 22. Age, sex, and s ize composition of Pacific herring captured by t e s t  comnercial g i l l  nets  
in  Kulukak, Togiak and Hagemeister Sections, Togiak Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  16 14 - 30 100.0 394 47.0 30 294 11.5 30 

Period t o t a l  82 80 - 162 100.0 369 66.8 162 286 14.2 162 

5 
A l l  periods 6 

7 
8 
9 

10 
11 
12 
134 

Total 98 94 - 192 100.0 373 64.7 192 287 14.1 192 



Table 23. Age, sex, and size composition of Pacific herring captured by variable-mesh gill nets 
in Kulukak Section, Togiak District, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 100 110 - 210 100.0 361 55.7 210 290 12.7 210 

Period total 137 105 - 242 100.0 317 77.5 242 279 19.2 242 

Period total 55 34 - 89 100.0 271 71.2 89 261 20.1 89 



Table 23. (page 2 of  2) 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown o f  Mean Std. Number Mean Std. Number 
Period (years) (No. )  (No.) (No.)  Total Total (gm) Dev. Weighed (mu) Dev. Measured 

2 - - - - 
3 - 1 -  1 
4 5 1 - 6 
5 9 11 - 20 

All  periods 6 55 44 - 99 
7 35 21 - 56 
8 84 66 - 150 
9 93 92 - 185 
10 9 12 - 21 
11 1 1 -  2 
12 1 - - 1 
13+ - - - - 

Total 292 249 - 541 100.0 326 75.6 541 280 19.7 541 



Table 24. Age, sex, and size composition of Pacific herring captured by variable-mesh gill nets 
in Nunavachak Section, Togiak District, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 50 35 - 85 100.0 353 72.0 85 285 17.1 85 

Period total 2 - - 2 100.0 307100.4 2 27126.9 2 

Period total 84 76 - 160 100.0 306 85.9 160 273 21.6 160 



Table 24. (page 2 of 2) 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

4 
5 

A l l  periods 6 
7 
8 
9 

10 
11 
12 
13+ 

Total 136 111 - 247 100.0 322 84.1 247 277 20.8 247 



Table 25. Age, sex, and size composition of Pacific herring captured by variable-mesh gill nets 
in Hagemeister Section, Togiak District, 1987. 

Sex Percent Weight Std. Leng~- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (m) Dev. Measured 

Period total 89 105 - 194 100.0 392 64.3 194 286 13.6 194 

Period total 65 64 - 129 100.0 285 73.6 129 278 18.4 129 

Period total 148 100 - 248 100.0 288 79.4 248 277 25.0 248 



Table 25. (page 2 of  2) 

Percent Weight - Std. Length- 
Sample Age Male Female Unknown o f  Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  20 22 - 42 100.0 240 72.7 42 265 26.1 42 

3 - - - - - - - - - - 
4 8 12 - 20 3.3 123 15.9 20 217 8.7 20 
5 4 7 - 11 1.8 167 33.4 11 235 11.9 11 

Al l  periods 6 65 39 - 104 17.0 221 37.2 104 256 8.3 104 
7 50 34 - 84 13.7 284 52.4 84 270 7.8 84 
8 84 77 - 161 26.3 340 53.4 161 284 6.2 161 
9 104 101 - 205 33.4 372 63.3 205 297 7.1 205 
10 7 15 - 22 3.6 419 61.0 22 302 5.6 22 
11 - 6 -  6 1.0 504 52.5 6 311 6.4 6 
12 - - - - - - - - - - 
13+ - - - - - - - - - - 

Total 322 291 - 613 100.0 317 90.0 613 279 21.4 613 



Table 26. Age, sex, and s i z e  composition of Pac i f i c  herr ing captured by variable-mesh g i l l  ne t s  
in Kulukak, Nunavachak and Hagemeister Sections,  Togiak D i s t r i c t ,  1987. 

Sex Percent Weight S td .  Length- 
Sample Age Male Female Unknom of Mean Std.  Number Mean Std .  Number 
Period (years)  (No.) (No.) (No.) Total Total  (gm) Dev. Weighed (inn) Dev. Measured 

Period t o t a l  189 215 - 404 100.0 376 61.9 404 288 13.2 404 

Period t o t a l  253 204 - 457 100.0 314 78.7 457 280 18.7 457 

Period t o t a l  205 134 - 339 100.0 284 77.6 339 273 24.8 339 



Table 26. (page 2 of 2) 

Sex Percent We ight Std. Length- 
Sample Age Male Female Unknown o f  Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  104 98 - 202 100.0 292 87.3 202 272 22.8 202 

2 - - - - - - - - - - - 
3 - 1 -  1 .1 154 - 1 205 - 1 
4 17 14 - 31 2.2 128 20.7 31 218 9.2 31 
5 17 24 - 41 2.9 184 35.1 41 239 10.5 41 

All  periods 6 151 114 - 265 18.9 234 36.6 265 257 8.7 265 
7 101 64 - 165 11.8 286 45.8 165 270 7.3 165 
8 207 166 - 373 26.6 339 45.7 373 283 5.9 373 
9 232 226 - 458 32.7 381 53.8 458 296 6.6 458 
10 22 34 - 56 4.0 425 50.6 56 304 5.7 56 
11 3 8 - 11 .8 466 65.2 11 309 5.8 11 
12 1 - - 1 .1 413 - 1 323 - 1 

13+ - - - - - - - - - - - 

Total 751 651 - 1402 100.0 321 83.7 1402 279 20.7 1402 



Table 27. Age, sex, and s ize  composition of Pacific herring captured by comnercial g i l l  nets i n  
Security Cove District,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  70 56 - 126 100.0 339 62.6 126 285 15.6 126 



Table 28. Age, sex, and s i z e  compostion of Pac i f i c  herr ing captured by carmercial  g i l l  n e t s  i n  
Goodnews Bay D i s t r i c t ,  1987. 

- - - - - -- -- - 

Sex Percent weightp Std .  Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std .  Number 
Period (years) (No.) (No.) (No.) Total  Total  (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  72 41 - 113 100.0 360 58.7 113 299 12.6 113 

Period t o t a l  91 128 - 219 100.0 373 56.3 219 295 13.3 219 

4 - - - - 
5 - 2 -  2 

Al l  periods 6 3 4 -  7 
7 3 8 - 11 
8 27 39 - 66 
9 71 56 - 127 
10 45 47 - 92 
11 10 7 - 17 
12 4 6 - 10 
13+ - - - - 

Total  163 169 - 332 100.0 369 57.3 332 297 13.2 332 



Table 29. Age, sex, and size composition of Pacific herring captured by variable-mesh gill nets 
in Goodnews Bay District, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 150 78 - 228 100.0 374 61.7 228 292 15.0 228 

Period total 112 112 - 224 100.0 346 71.7 224 286 18.2 224 

Period total 120 105 - 225 100.0 290 87.3 225 269 23.4 225 



Table 29. (page 2 of 2) 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  98 109 - 207 100.0 262 86.8 207 261 27.7 207 

3 1 - 1 .1 116 - 1 202 - 
4 30 17 - 47 5.3 134 17.1 47 216 
5 20 15 - 35 4.0 196 31.7 35 242 

A l l  periods 6 76 79 - 155 17.5 238 37.9 155 255 
7 45 47 - 92 10.4 297 41.0 92 272 
8 121 89 - 210 23.8 337 48.3 210 284 
9 148 122 - 270 30.5 382 49.9 270 295 
10 28 30 - 58 6.6 408 72.6 58 302 
11 10 3 - 13 1.5 432 57.2 13 316 
12 1 2 -  3 .3 43962.8 3 312 
13+ - - - - - - - - - 

Total 480 404 - 884 100.0 319 89.0 884 277 24.8 884 



Table 30. Age, sex, and size composition of Pacific herring captured by subsistence gill nets in 
K i p n u k  area, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No. ) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 115 165 - 280 100.0 - - - 287 14.2 280 



Table 31. Age, sex, and size composition of Pacific herring captured by comnercial gill nets in 
Nelson Island District, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 280 320 - 600 100.0 317 57.0 600 282 14.7 600 



Table 32. Age, sex, and size composition of Pacific herring captured by variable-mesh gill nets 
in Nelson Island District, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (w) Dev. Measured 

Period total 137 113 - 250 100.0 334 57.1 250 282 12.5 249 

Period total 94 86 - 180 100.0 288 69.2 180 276 19.0 180 

Period total 176 153 - 329 100.0 276 85.6 329 269 25.4 329 



Table 32. (page 2 of 2) 

S e x e x  Percent Weight - Std.  Length- 
Sample Age Male Female Unknown o f  Mean Std.  Number Mean Std.  Number 
Period (years)  (No.) (No.) (No.)  Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  14 16 - 30 100.0 306 65.9 30 277 17.5 30 

3 - - - - - - - - - - - 
4 13 10 - 23 2.9 125 14.9 23 217 21.0 23 
5 13 17 - 30 3.8 16236.7 30 232 11.8 30 

A l l  periods 6 56 40 - 96 12.2 211 32.4 96 252 11.3 96 
7 34 25 - 59 7.5 252 41.4 59 264 12.9 59 
8 101 79 - 180 22.8 305 49.3 180 278 10.6 180 
9 112 101 - 213 27.0 333 49.8 213 285 9.5 213 
10 72 87 - 159 20.2 354 53.2 159 289 10.3 158 
11 13 4 - 17 2.2 349 54.1 17 291 13.8 17 
12 6 4 -  10 1.3 381 47.0 10 300 8.9 10 
13+ 1 1  - 2 .3 36419.8 2 298 5.7 2 

Total 421 368 - 789 100.0 299 77.3 789 275 21.1 788 



Table 33. Age, sex, and s ize  composition of Pacific herring captured by cowercial g i l l  nets in  
Nunivak Island District,  1987. 

- - 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed ( w )  Dev. Measured 

Period total  323 255 - 578 100.0 - - - 284 12.2 578 



Table 34. Age, sex, and s ize composition of Pacific herring captured by coomercial g i l l  nets  i n  
Kokechik Bay, Cape Romanzof Dis t r i c t ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (m) Dev. Measured 

Period t o t a l  169 125 - 294 100.0 284 53.2 294 274 11.6 294 

Period t o t a l  51 62 - 113 100.0 332 53.5 113 278 12.7 113 

5 
A l l  periods 6 

7 
8 
9 
10 
11 
12 
13+ 

Total 220 187 - 407 100.0 297 57.3 407 275 12.0 407 



Table 35. Age, sex, and s ize composition of Pacific herring captured by variable-mesh g i l l  nets  
i n  Kokechik Bay, Cape Romanzof Dis t r i c t ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mu) Dev. Measured 

Period t o t a l  56 38 - 94 100.0 309 50.3 94 273 13.5 94 

Period t o t a l  148 141 - 289 100.0 299 59.8 289 276 14.3 289 

-- -- 

Period t o t a l  118 111 - 229 100.0 305 65.7 229 270 17.6 229 



Table 35. (page 2 of 2) 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

4 1 - 1 .2 120 - 1 211 - 1 - 
5 12 15 - 27 4.4 171 25.3 27 234 8.1 27 

A l l  periods 6 37 29 - 66 10.8 241 39.9 66 254 11.1 66 
7 58 56 - 114 18.6 289 43.0 114 269 8.3 114 
8 111 96 - 207 33.8 316 43.7 207 278 9.4 207 
9 80 64 - 144 23.5 332 47.2 144 282 9.9 144 
10 23 29 - 52 8.5 350 56.4 52 287 10.5 52 
11 - 1 -  1 .2 374 - 1 280 - 1 
12 - - - - - - - - - - 
13+ - - - - - - - - - - - 

Total 322 290 - 612 100.0 303 60.8 612 273 15.7 612 



Table 36. Age, sex, and size composition of Pacific herring captured by variable-mesh gill nets 
in Scamnon Bay, Cape Romanzof District, 1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mu) Dev. Measured 

Period total 5 12 - 17 100.0 289 56.5 17 270 15.4 17 

Period total 40 21 - 61 100.0 239 82.5 61 255 24.0 61 

4 3 1 -  
5 13 6 - 

All periods 6 12 3 - 
7 4 6 -  
8 6 6 - 
9 7 9 -  
10 - 1 - 
11 - 1 -  
12 - - - 
13t - - - 

Total 45 33 - 78 100.0 250 80.0 78 258 23.2 78 



Table 37. Age, sex, and s ize composition of Pacific herring captured by variable-mesh g i l l  nets  
i n  Kokechik and Sc-n Bays, Cape Romanzof Dis t r i c t ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  56 38 - 94 100.0 309 50.3 94 273 13.5 94 

Period t o t a l  153 153 - 306 100.0 298 59.5 306 275 14.4 306 

Period t o t a l  118 111 - 229 100.0 305 65.7 229 270 17.6 229 



Table 37. (page 2 of  2) 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  40 21 - 61 100.0 239 82.5 61 255 24.0 61 

3 - - - - - - 
4 4 1 -  5 .7 136 19.7 
5 25 21 - 46 6.7 172 25.4 

Al l  periods 6 49 32 - 81 11.7 233 40.9 
7 62 62 - 124 18.0 289 42.2 
8 117 102 - 219 31.7 314 43.9 
9 87 73 - 160 23.2 333 47.5 

10 23 30 - 53 7.7 351 56.6 
11 - 2 -  2 . 3  36315.6 
12 - - - - - - - 
13+ - - - - - - - 

Total 367 323 - 690 100.0 297 65.3 690 272 17.4 690 



Table 38. Age, sex, and s ize composition of Pacific herring captured by comnercial g i l l  nets  i n  
S t .  Michael Subdistrict,  Norton Sound Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 

Sample Age Male Female Unknown of Mean Std. Number Mean Std. Nmber 
Period (years) (No.) (NO.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  117 82 - 199 100.0 279 47.7 199 266 16.9 199 



Table 39. Age, sex, and s ize composition of Pacific herring captured by cowercial  g i l l  nets i n  
Cape Denbigh Subdistrict,  Norton Sound Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mu) Dev. Measured 

Period t o t a l  105 104 - 209 100.0 257 48.0 209 259 14.1 209 



Table 40. Age, sex, and s ize canpostion of Pacific herring captured by carmercial g i l l  nets  in 
St .  Michael and Cape Denbigh Subdistricts,  Norton Sound Dis t r i c t ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  222 186 - 408 100.0 268 49.0 408 262 16.0 408 



Table 4 1 .  Age, sex, and s ize  composition of Pacific herring captured by t e s t  purse seines in Cape 
Denbigh Subdistrict,  Norton Sound Dis t r i c t ,  1987. 

p p p p p  

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  77 8 4  - 161 100.0 200 44.9 161 248 14.6 161 



Table 42. Age, sex, and size composition of Pacific herring captured by comnercial beach seines 
in Cape Denbigh Subdistrict, Norton Sound District, 1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female U n k n 0 ~  of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 111 99 - 210 100.0 203 51.4 210 240 16.5 210 



Table 43. Age, sex, and s ize composition of Pacific herring captured by variable-mesh g i l l  nets  
i n  St .  Michael Subdistrict,  Norton Sound Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  55 41 - 96 100.0 293 52.7 96 267 12.4 96 

Period t o t a l  31 24 - 55 100.0 251 63.8 55 258 17.1 55 

2 - - - 
3 - - - 
4 - - - 
5 8 3 -  

A l l  periods 6 21 11 - 
7 12 8 - 
8 20 23 - 
9 18 12 - 
10 5 8 -  
11 2 - - 
12 - - - 
13+ - - - 

Total 86 65 - 151 100.0 278 60.3 151 264 14.9 151 



Table 44. Age, sex, and s ize compostion of Pacific h e r r i q  captured by variable-mesh g i l l  nets i n  
Unalakleet Subdistrict,  Norton Sound Dis t r i c t ,  1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  - 2 - 2100.0 327 35.4 2 269 5.7 2 

Period t o t a l  54 51 - 105 100.0 285 52.7 105 264 12.6 105 

4 - - - 
5 1 1 -  

A l l  periods 6 8 7 -  
7 12 10 - 
8 16 21 - 
9 11 12 - 
10 6 2 - 
11 - - - 

Total 54 53 - 107 100.0 286 52.7 107 264 12.5 107 



Table 45. Age, sex, and s ize canposition of Pacif ic  herring captured by variable-mesh g i l l  nets  
i n  Cape Denbigh Subdistrict,  Norton Sound Dis t r i c t ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mu) Dev. Measured 

Period t o t a l  140 113 - 253 100.0 296 53.0 253 267 12.8 253 

Period t o t a l  123 87 - 210 100.0 229 68.0 210 249 19.4 210 

Period t o t a l  125 85 - 210 100.0 211 67.5 210 244 21.6 210 



Table 45. (page 2 of 2) 

Sex Percent Weight Std. Length- 
Sample Age Male Feaals Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

2 
3 
4 
5 

A l l  periods 6 
7 
8 
9 

10 
11 
12 
13+ 

Total 388 285 - 673 100.0 249 73.0 673 254 20.7 673 



Table 46. Age, sex, and size composition of Pacific herring captured by variable-mesh gill nets 
in St. Michael, Unalakleet, and Cape Denbigh Subdistricts, Norton Sound District, 
1987. 

Sex Percent Weight Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total - 2 - 2 1 0 0 . 0  327 35.4 2 269 5.7 2 

Period total 249 205 - 454 100.0 293 53.0 454 266 12.7 454 

Period total 123 87 - 210 100.0 229 68.0 210 249 19.4 210 



Table 46. (page 2 of 2) 

Sex Percent Weight Std. Leng+h- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  156 109 - 265 100.0 219 68.6 265 247 21.5 265 

2 - - - - - - - - - - - 
3 - 1 -  1 .1 90 - 1 193 - 1 
4 13 7 - 20 2.1 119 23.1 20 210 13.2 20 
5 77 66 - 143 15.4 163 26.0 143 229 9.1 143 

A l l  periods 6 118 66 - 184 19.8 215 29.6 184 246 9.2 184 
7 67 37 - 104 11.2 260 37.7 104 259 9.1 104 
8 119 115 - 234 25.1 292 42.5 234 267 8.8 234 
9 76 54 - 130 14.0 311 36.7 130 273 7.2 130 
10 52 53 - 105 11.3 332 41.2 105 275 8.5 105 
11 6 2 -  8 .9 35951.5 8 285 10.7 8 
12 - 1 - 1 .1 486 - 1 308 - 1 
13+ - 1 -  1 .1 430 - 1 301 - 1 

Total 528 403 - 931 100.0 258 70.5 931 257 19.5 931 



Table 47. Age, sex, and s ize  compostion of Pacific herring captured by coimnercial purse seines i n  
Port Clarence District ,  1987. 

Sex Percent Weight - Std. Length- 
Sample Age Male Female Unknown of Mean Std. Number Mean Std. Number 
Period (years) (No.) (No.) (No.) Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  109 101 - 210 100.0 213 73.9 210 245 23.5 210 
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Figure 2. cape Rcxmnzof, Norton Sound (Subdistrict 1 = Saint 
Michael , 2 = Unalakleet , 3 = Cape Denbigh , 4 = Norton 
Bay, 5 = E l i m ,  6 = Golovin Bay, and 7 = Name) and 
Port Clarence Pacif ic  herring comnercial fishing 
d i  s t r i c t  s , Bering Sea, Alaska. 
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Figure 4. Age-class conposi t ion of the c d i n e d  Pacific 
herring spawning biarrass and harvest from selected 
comnercial f i shing d i s t r i c t  s (Togiak t o  Norton 
Sound, inclusive ) , Bering Sea, Alaska, 1980-87. 
(B = biorrass; t = tomes)  
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Figure 5. Mean standard length of s a q l e d  Pacific herring 
by age class and camnercial fishing d i s t r i c t  , 
Bering Sea, Alaska, 1987. 
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Figure 6. Mean standard length and associated 9Yh confidence 
interval of sanpled Pacific herring by age class  
and cannercia1 fishing d i s t r i c t  , Bering Sea, 
Alaska, 1987. 
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Figure 7. Pacific herring spawning biamss 
distribution by comnercial f i shing 
district , Bering Sea, Alaska, 1987. 
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