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ADF&G TECHN ICAL DATA RE PORTS 

This ser ies o f  reports i s  desi gned t o  f a c i  1 i t a t e  prompt- 
repor t ing o f  data from studies conducted by the Alaska 
Department o f  F ish and Game, espec ia l l y  studies which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  o f  
other agencies. 

The primary purpose o f  these reports i s  presentat ion o f  
data. Descr ipt ion o f  programs and data c o l l e c t i o n  methods 
i s  included on ly  t o  the extent  required f o r  i n t e rp re ta t i on  
o f  the data. Analysis i s  general ly 1imi ted t o  t h a t  neces- 
sary f o r  c l a r i f i c a t i o n  o f  data col l e c t i o n  methods and 
i n te rp re ta t i on  o f  the basic data. No attempt i s  made i n  
these reports t o  present analysis o f  the data r e l a t i v e  t o  
i t s  u l t imate o r  intended use. 

Data presented i n  these repor ts  i s  intended t o  be f i n a l  , 
however, some rev is ions may occasional ly  be necessary. 
Minor revis ions w i l l  be made v i a  e r ra ta  sheets. Major 
rev3 sions w i l  I be made i n  the  form o f  revised reports.  
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ABSTRACT 

Pacific herring, C l u p e a  harengus pal las i ,  were sampled in four eastern Bering 
Sea commercial herring fishing d is t r ic t s  and Nelson Island, the major subsis- 
tence fishing area, during several years within the period 1964-1 976. Samples 
were taken from commercial purse seine, g i l lne t ,  and beach seine harvests, as 
we1 1 as from subsistence gil lnet and beach seine catches. Additional samples 
were obtained from Alaska Department o f  Fish and Game variable mesh gil lnet 
catches. Samples within each of the f ive areas were grouped by gear type, 
sampling week, and location. 

A total  of 2,860 herring were sampled for age, sex, length, and weight informa- 
tion. Due to the limited extent and duration of sampling most years, trends in 
herring age and size composition over time and among areas were d i f f icu l t  t o  
detect. Mean size within each year class was generally smaller in Norton Sound 
than in the more southerly Togiak District .  Young, newly recruited herring 
(age 4 and less )  were only abundant in samples collected in 1976. The scarcity 
of young herring in ear l ie r  samples may have been due t o  the limited sampling 
coverage and may not have reflected actual recruitment trends. 



INTRODUCTION 

The purpose of t h i s  report  i s  t o  present age, sex, and s i z e  information f o r  
Pac i f ic  herr ing,  c l u p e a  h a r e n g u s  p a l l a s i  , sampl ed in eastern Bering Sea 
coasta 1 waters during the  spring spawning migrations of 1964-1 976. Detail ed 
analysis  of these  and more recent  yea r s '  data wil l  be included within a fo r th -  
coming Alaska Department of Fish and Game (ADF&G) Informational Leaf le t .  

Study Area Description 

The study area consisted of t he  coastal waters between Cape Constantine and 
Cape Douglas (Figures 1 and 2) .  Most herring samples within t h i s  area were 
co l lec ted  from Togiak (1968, 1969, 1974, and 1976) and Norton Sound (1964, 
1968, 1969, 1973, 1974, and 1976) commercial herring f i sh ing  d i s t r i c t s .  A few 
samples were a l s o  co l lec ted  in Goodnews Bay (1976) and Cape Romanzof (1 975 and 
1976) commercial f i sh ing  d i s t r i c t s ,  a s  well as  i n  Nelson Island (19761, the 
major subsis tence f i sh ing  area.  

Sampl ing Techniques 

Herring were sampled from commercial purse se ine  (Togiak D i s t r i c t ,  1968, 1969, 
and 1974), g i l l n e t  (Togiak D i s t r i c t ,  1968; Norton Sound D i s t r i c t ,  1964, 1969, 
and 1974), and beach seine (Norton Sound D i s t r i c t ,  1964) harvests ,  a s  we1 1 a s  
from subsis tence g i l  l n e t  (Cape Romanzof D i s t r i c t ,  1975) and beach se ine  (Norton 
Sound D i s t r i c t ,  1973) catches. In two instances samples were taken from commer- 
c i a l  landings f o r  which the gear type used was undetermined (Norton Sound, 1968 
and 1973). Additional samples were a1 so obtained from ADF&G var iab le  mesh g i l l  - 
net  catches (a1 1 d i s t r i c t s  and Nelson Is land ,  1976). Variable mesh g i l l n e t s  
were 46 m long, 3 m deep with s ix  8 m panels of s t r e t ch  mesh s i z e s  of 25, 38, 
51, 64, 76, and 102 mm (1.0,  1 .5,  2.0,  2.5, 3.0, and 4.0 inches).  

All herring sampled were aged using a microfiche reader t o  examine sca les  
mounted between g la s s  s l i d e s .  Most herring were a l s o  iden t i f i ed  according 
t o  sex, measured (standard length,  mm) and weighed (wet weight, g ) .  

Samples within a l l  a reas  were grouped in to  the  same weekly periods present ly 
used in herring s tudies  t o  f a c i l i t a t e  temporal comparisons of herring age s t ruc-  
t u r e  within and between years .  Samples were a l s o  grouped by gear type and loca- 
t ion  (sec t ion  or  s u b d i s t r i c t ) .  Sample s i z e s  were general ly small s ince  l i t t l e  
funding was ava i lab le  f o r  management of the small,  economically unimportant 
commercial herr ing f i she ry  prosecuted by U .S. fishermen (average harvest  about 
50 m t ,  1964-1976). 





Norton 
sound 

F igure  2. Cape Romanzof, Nor ton Sound (A = S t .  Michael ,  B = Unalak leet ,  C = Cap 
Denbigh, and D = Golov in  S u b d i s t r i c t s )  and P o r t  Clarence commercial 
h e r r i n g  f i s h i n g  d i s t r i c t s ,  Alaska. 



RESULTS AND DISCUSSION 

A t o t a l  of 2,860 herr ing were examined during 1964-1976 (Tables 1-28). 
A1 though recent  s tud ie s  (Fried e t  a l .  1982a; Fried e t  a1 . 1982b; and McBride 
e t  a1 . 1981 ) have shown t h a t  the proportion of herr ing age 5 and o lder  decreased 
a s  the  spawning season progressed, t h i s  trend was not discernable  during 1964- 
1976 s ince  sampling was not conducted over t he  e n t i r e  durat ion of the  spawning 
r u n  in  any one year .  Comparisons of s i z e  a t  age among loca t ions  a l s o  suffered 
from incomplete sampl ing coverage and small sample s i z e s  most years .  General l y  , 
mean s i z e  with a year  c l a s s  was l e s s  f o r  herr ing captured in Norton Sound than 
f o r  herring captured f u r t h e r  south in  Togiak D i s t r i c t  (Tables 11,  13,  19,  20, 
22, and 27) .  A decrease in mean s i z e  with a year  c l a s s  f o r  herring samples 
taken progressively northward from Togiak D i s t r i c t  has been c l ea r ly  shown in 
more recent  samples (Fried e t  a l .  1982a and Fried e t  a l .  1982b). Year c l a s s  
abundance t rends  were a l s o  unclear f o r  most 1964-1976 samples. Herring age 4 
and younger were e i t h e r  absent  o r  present  in  low numbers i n  most samples p r io r  
t o  1976. In 1976 age 4 herr ing (1972 year c l a s s )  comprised 18-72% of t o t a l  sea- 
son samples in  a l l  a reas  except Togiak D i s t r i c t  (Tables 22-28). Age 4 herr ing 
comprised only about 4% of t he  t o t a l  season sample from Togiak D i s t r i c t  in  1976. 
The s c a r c i t y  of age 4 herr ing in  most samples p r io r  t o  1916 was probab'ly due 
t o  l imited sampling coverage, b u t  could have been due t o  poor recruitment dur- 
i n g  the years  in which sampling was done. 
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Table 1.  Age, sex, and s ize  data f o r  Pacif ic herring captured by commercial 
beach seines and g i l l ne t s  in Unalakleet Subdis t r ic t ,  Norton Sound 
Dis t r i c t ,  1964. 

Nean 
Mean Standard 

Sample Age --------Sex -------- Percent Ueight Nunber Length Nunber 
Per iod (years)  Rale Fenale Unknoun To ta l  o f  To ta l  (gn) Ue~ghed tnn) Ncasured ....................................................................................................... 

- 4 - - - - - - - - - 6/10- 6/16 5 - - 2 2 5.0 - - 
6 - - 11 11 27.5 - - 
7 - - 12 12 30.0 - - - - 
8 - - 10 10 25.0 - - 

- 9 + - - S 5 12.5 - - 
....................................................................................................... 

Period t o t a l  - - 40 40 100.0 - - - 

Table 2. Age, sex, and s ize  data f o r  Pacific herring captured by commercial 
purse seines in Kulukak Section, Togiak Dis t r i c t ,  1968. 

Nean 
Nean Standard 

Sample 69, --------S@x -------- Percent Ueight Nunber Length Number 
Per iod (years)  Male Fenale Unknoun To ta l  o f  To ta l  (gn)  Ue~ghed (f in) heasured ....................................................................................................... 

5/20- 5/26 5 1 - - 1 0.5 270 1 185 1 
6 12 12 .. 24 11.3 236 24 265 2 4 
7 14 21 - 35 16.5 271 35 275 35 
8 16 7 - 23 10.8 300 23 285 2 3 
9+ 62 67 129 60.8 361 128 299 129 ....................................................................................................... 

Perlod t o t a l  105 107 - 21 2 100.0 325 21 1 289 212 

Table 3 .  Age, sex, and s ize  data f o r  Pacif ic herring captured by commercial 
purse seines i n  Togiak Section, Togiak Dis t r i c t ,  1968. 

Nean 
Mean Standard 

Sanple kge ----_---S@x ------_- Percent Ueight Number Length Nunber 
Per iod (years)  Male Fenale Unknoun To ta l  o f  To ta l  (gn) Ueighed (nn) Measured ....................................................................................................... 

Period t o t a l  56 50 106 100.0 309 1 Oh 274 106 

-6-  



Table  4. Age, sex, and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  cap tu red  by commercial 
purse se ines i n  Kulukak and Tog iak  Sect ions ,  Tog iak  D i s t r i c t ,  1968. 

Mean 
Rean Standard 

Sanple --------Sex -------- Percent Ueight #unbcr Length Nunber 
Per iod (years)  ha le  Feaale Unknoun To ta l  o f  To ta l  (gn) Ueighed (nn) Heasu r~d  
-------------------------------------"-----------------------------------------------------------------> 

Per iod t o t a l  161 157 - 318 100.0 319 317 284 318 

Tab le  5. Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  cap tu red  by commercial 
g i l l n e t s  i n  Kulukak Sec t ion ,  Tog iak  D i s t r i c t ,  1968. 

Hean 
Mean Standard 

Sanple Age --------S@x -------- Percent Ueight Nunbcr Length Nunber 
Per iod (years)  na le  Feaele Unknoun To ta l  o f  To ta l  (9s) Uarghcd {an) Heasured ...................................................................................................... 

4 - - - - - - - 
5/27- 6 /  2 5 1 2  1 4 1.7 226 2 267 4 

6 7 b  3 1 d 7.0 26 1 9 264 16 
7 17 14 4 35 15.3 282 14 27 1 35 
8 12 13 3 28 12.2 306 10 2?7 ?B 
9 + 52 43 51 146 63.8 343 7 0 297 146 ....................................................................................................... 

Period t o t a l  89 78 62 229 100.0 322 105 288 223 



Table 6 .  Age, sex,  and s i z e  data f o r  Pac i f i c  herr ing captured by commercial 
g i l  l n e t s  in  Togiak Sect ion,  Togiak D i s t r i c t ,  1968. 

Hean 
Hean Standard 

Sample Age --------Sex -------- Percent Ueight Nunber Length Nunber 
Period (years) Hale Fenale Unknovn Total of Total (9s) Ueighed (nn) Heasured ....................................................................................................... 

4 - - - - - - - - - 
5/13- 5/19 5 - - - - - - - - 

6 2 3 - 5 7.2 258 5 261 5 
7 3 5 - 8 11.6 285 8 271 8 
8 8 3 - 11 15.9 397 11 288 11 
9+ 30 15 4 5 65.2 370 4 5 293 4 5 ....................................................................................................... 

Period total 43 26 - 6 9 100.0 350 6 9 287 69 

5/20- 5/26 5 - - - - - - - 
6 1 - 1 1.5 290 1 263 1 - 
7 4 5 9 13.4 339 9 276 9 - 
8 6 4 10 14.9 382 10 284 10 - 
9 + 23 24 - 47 70.1 409 4 7 29 1 47 ....................................................................................................... 

Period total 34 33 - 67 100.0 394 67 288 67 

A l l  perlods 5 - - - - - - - 
6 3 3 6 4.4 263 6 2 62 6 
7 7 10 - 17 12.5 31 4 17 274 17 
8 14 7 2 1 15.4 369 2 1 286 21 
9+ 53 39 - 92 67.6 390 92 292 92 ....................................................................................................... 

Total 77 59 - 136 100.0 372 136 287 136 



Tab le  7 .  Age, sex, and s i z e  da ta  f o r  P a c i f i c  he r r ing  captured by commercial 
g i l l n e t s  i n  Kulukak and Togiak S e c t i o n s ,  Togiak D i s t r i c t ,  1968. 

flean 
Nean Standard 

S a n p i e  A g e  - - - - - - - -Sex  -------- P e r c e n t  U e l g h t  Number Length Nunher 
P e r i o d  ( y e a r s )  N a l e  F e n a l e  Unknoun T o t a l  o f  T o t a l  (gm) Ueighed (am) fleasured ....................................................................................................... 

4 - - - - - - - 
5 / 1 3 -  5/19 5 - - - - - 

6 2 3 5 7.2 258 5 261 5 
7 3 5 - 8 11.6 285 8 271 8 
8 8 3 - 11 15.9 357 11 288 11 
9+ 30 15 4 5 65.2 370 45 293 4 5 ....................................................................................................... 

P e r i o d  t o t a l  43 26 - 6 9 100.0 350 6 9 287 6 9 

P e r l o d  t o t a l  34 33 6 7 100.0 394 67 288 67 

P e r i o d  t o t a l  

4 - - 
A l l  p e r l o d s  5 1 2  1 4 1.1 226 2 267 4 

6 10 9 3 22 6.0 262 15 263 22 
7 24 24 4 5 2 14.2 299 3 1 272 52 
8 26 20 3 4 9 13.4 349 3 1 281 49 
9+ 105 82 51 238 65.2 370 162 295 238 ...................................................................................................... 

T o t a l  166 137 62 365 100.0 350 241 287 365 



Table  8. Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  cap tu red  by comnercia l  
gear ( t y p e  unknown) i n  St .  Michael  S u b d i s t r i c t ,  No r ton  Sound 
D i s t r i c t ,  1968. 

Mean 
Nean S tandard  

Sanple  Age --------Sex -------- Percen t  Ue igh t  Nunber Length Number 
P e r l o d  ( y e a r s )  Ha le  Fena le  Unknown T o t a l  o f  T o t a l  (gn )  U e ~ g h e d  (mn) Measured ....................................................................................................... 

P e r i o d  t o t a l  4 14 - 18 100.0 270 I 8  - 

4 - - - - - - - - 
6/10- 6/16 5 1 1 - 2 9.5 223 2 - - 

6 1 7  8 38.1 244 8 - 
7 1 4  - 5 23.8 253 5 
8 1 2  - 3 14.3 273 3 
9 t  2 - 1 3 14.3 282 3 - 

....................................................................................................... 
P e r i o d  t o t a l  b 14 1 2 1 100.0 254 21 - - 

4 - - - - - - - 
A l l  p e r i o d s  5 1 2  - 3 7.7 232 3 - - 

6 1 10 1 I 28.2 242 11 - - 
7 3 8 11 28.2 256 11 - - - 
8 2 2 4 10.3 261 4 - - 
9 t  3 b 1 10 25.6 296 10 - - ....................................................................................................... 

T o t a l  10 28 1 39 100.0 26 1 39 - 



Table 9 .  Aye, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
purse seines i n  Togiak Sect ion,  Togiak D i s t r i c t ,  1969. 

- 
hean 

tiean Standard 

Sample Age --------sex -------- Percen t  U e i g h t  Nunber Leng th  Nunber 
P e r i o d  ( y e a r s )  n a l e  Female Unknown T o t a l  of T o t a l  ( g n )  Ueighed (mm) haasured ....................................................................................................... - 1 - - - - - - - - 

2 - - - - - - - - 

4 - - - - - - - - - 
5/13- 5/19 5 1 3  - 4 3.7 220 4 258 4 

6 7 10 - 17 15.9 259 17 273 17 
7 19 16 - 35 32.7 287 3 5 279 35 
8 9 6 - 15 14.0 306 15 287 15 
9 t  24  12 - 36 33.6 361 36 302 36 ...................................................................................................... 

P e r i o d  t o t a l  60 47 - 107 100.0 307 107 286 107 

1 - - - - - - - - - 
2 - - - - - - - - - 
3 .. - - - - - - - - 
4 - - - - - - .. - 

5/20- 5/26 5 2 3 - 5 7.0 219 5 256 9 
b 6 2 - 8 11.3 227 8 269 8 

7 18 16 - 34 47.9 270 34 281 34 
8 5 1 - 6 8.5 295 6 292 6 
9 + 10 8 - 18 25.4 347 18 302 18 ....................................................................................................... 

P e r i o d  t o t a l  41  30 - 71 100.0 283 7 1 284 7 1 

4 - - - - - - - - - 
A l l  p e r i o d s  5 3 6  - 9 5.1 21 9 9 257 9 

6 13 12 - 25 14.0 248 25 271 25 
7 37 32 - 6 9 38.8 279 6 9 280 69 
8 14 7 - 2 1 11.8 303 21 289 2 1 
9 + 34 20 - 54 30.3 356 54 302 54 

--------*----_----------------------------------------------------------------------------------------- 

T o t a l  101 77 - 178 100.0 298 178 285 178 

Table 10. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
purse seines i n  Hagemeister Sect ion,  Togiak D i s t r i c t ,  1969. 

tiean 
Hean Standard 

Sanple Age --------Sex -------- Percen t  U c i g h t  Number Leng th  Number 
P e r i o d  ( y e a r s )  Hale Female Unknaun T o t a l  o f  T o t a l  (gn )  Uelghed (mn) Heasured 
-------------*---------------------------------------------------------------------------*----------.=*- 

1 - - - - - - 
2 - - - - - - 
3 - 1 1 0.4 118 1 216 1 - 
4 5 2 - 7 3.1 179 7 240 7 

5120- 5/26 5 9 6 - 15 6.7 21 8 15 256 15 
6 9 13 - 22 9.8 255 22 27 1 22 
7 39 35 - 7 4 33.0 273 7 4 280 74 
8 13 25 - 38  17.0 289 38 283 38 
9 t  22 44 1 67 29.9 353 6 7 304 67 ....................................................................................................... 

P e r i o d  t o t a l  97 126 1 224 100.0 290 224 284 224 



Table 1 1 .  Age, sex, and size data for Pacific herring captured by commercial 
purse seines in Togiak and Hagemeister Sections, Togiak District, 
1969. 

Hean 
Hean S t a n d a r d  

Sample Age - - - - - - - -Sex  -------- P e r c e n t  U e i g h t  Numbel- Length Nurtber 
P e r i o d  ( y e a r s )  Male Female Unknoun T o t a l  o f  T o t a l  (gm) Uelghed (nm) Measured ------------------------------------------------------------------------------------------------------- 

4 - - 
5/13- 5 /19 5 1 3  - 4 3.7 220 4 258 4 

6 7 10 - 17 15.9 259 17 273 1 ? 
7 19 16 3 5 32.7 287 3 5 279 35 
8 9 6 - 15 14 .O 306 15 287 15 
9+ 24 12 - 36 33.6 361 36 302 3 6 ....................................................................................................... 

P e r i o d  t o t a l  60 47 107 100.0 307 107 286 107 

2 - - - - - 
3 - 1 1 0.3 118 1 216 1 - 
4 5 2 7 2.4 179 7 240 7 

5/20- 5 /26 5 11 P - 2 0 6.8 21 8 20 256 2 0 
6 15 T5 - 30 10.2 247 3 0 270 3 0 
7 57 51 - 108 36.6 272 108 280 108 
8 18 26 - 4 4 14.9 290 44 285 4 4 
9 + 32 52 1 8 5 28.8 35 1 8 5 303 8 5 ....................................................................................................... 

P e r i o d  t o t a l  138 156 1 295 100.0 289 295 284 295 

2 - - - - - - 
3 - 1 1 0.2 118 1 216 1 - 
4 5 2 - 7 1.7 179 7 240 7 

A11 p e r i o d s  5 12 12 - 2 4 6.0 218 2 4 256 24 
6 22 25 47 11.7 251 47 271 47 
7 76 67 - 143 35.6 276 143 280 143 
8 27 32 - 59 14.7 294 59 285 59 
9+ 56 64 1 121 30.1 354 121 303 121 ------------------------------------------------------------------------------------------------------- 

T o t a l  198 203 1 402 100.0 294 402 284 402 



Table 1 2 .  Age, sex ,  and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  cap tu red  by Japanese  
commercial g i l l n e t s  i n  Norton Sound D i s t r i c t ,  1969. 

Rean 
Nean Standard 

Sample Age --------Sex -------- Percent Ueight Hunber Length Hunbrr 
Peraod (years) Nale Fenale Unknoun Total of Totai (gn) Ueighed (an) Haarured 
_0----_-0------------------------------------------------~~------~------------------------------------- 

Period total - - 359 359 100.0 - - - - 

Table 13. Age, sex ,  and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  captured by commercial 
g i l l n e t s  i n  Golovin S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  1969. 

Bean 
Hran Standard 

Sanple Age --------Sex -------- Percent Ueight Nunbcr Length Nunbar 
Period ( y e a r s )  Bale Fenale Unknown Total of Total (9s) Weighed (nn) Beasured 
---------------------------------------------*----------------------------------*---------------------- 

Perxod total - - 82 82 100.0 - 

6/10- 4/14 5 4 6 - 10 5.0 176 10 248 10 
6 17 10 - 27 13.5 197 27 261 27 
7 63 30 1 94 47.0 213 93 267 93 
8 20 9 - 29 14.5 21 8 29 269 29 
9 + 28 1 1  1 40 20.0 236 39 274 39 ....................................................................................................... 

Perlod total 132 66 2 200 100.0 21 4 198 267 198 

4 - - - - - 
A l l  periods 5 4 6 4 14 5.0 176 10 248 10 

6 17 10 9 36 12.8 197 27 26 1 2 7 
7 63 30 52 145 51 -4 21 3 93 267 9 3 
8 20 9 2 31 11.0 218 29 269 29 
9 + 28 1 1  17 56 19.9 236 39 274 3 9 ....................................................................................................... 

Total 132 66 84 282 100.0 21 4 198 267 198 



Table 14. Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  captured by subsistence 
beach seines i n  S t .  Michael S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  
1973. 

tlean 
Mean Standard 

Sanple Age --------sex -------- Percent Ueight Nufiber Length Nunber 
P e r ~ o d  (years) Hale Female Unknoun Total of Total (96) Uelghed (fin) Measured ....................................................................................................... 

1 - - - - - - - 
2 - - - - - - - - 
3 - - - - - - - 
4 1 2 1 4 5.1 - - 203 3 

6/ 3- 4/ 9 5 7 8 IS 30 30.5 - - 230 15 
6 3 3 15 21 26.9 - - 23 1 6 

7 - 2 16 18 23.1 - - 245 2 

8 1 3 4 5.1 - - - 250 1 

9 + - 1 1 1.3 - - 218 1 ....................................................................................................... 
Period total 12 16 50 78 100.0 - - 229 28 

Table 15. Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  captured by commercial 
gear ( t ype  unknown) i n  Unal a k l  e e t  S u b d i s t r i c t ,  Norton Sound D i  s- 
t r i c t ,  1973. 

Bean 
Heitn Standard 

Sanple Age --------S@x -------- Percent Ueight Nunber Length Nunber 
Period (years) Male Fenale Unknoun Total of Total (gal Ueighed (mn) Measured ....................................................................................................... 

4 - - - - - - - - - 
6/ 3- b/ 9 5 - - - - - - - - - 

6 2 1 - 3 17.6 - - 244 3 

7 2 2 - 4 23.5 - - 25 1 4 

8 - 1 1 5.9 - - - 2s 1 1 

9+ 6 3 - 9 52.9 - - 261 9 ....................................................................................................... 
Period total 10 7 - 17 100.0 - - 255 17 

Table 16. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
gear ( t ype  unknown) i n  Cape Denbigh S u b d i s t r i c t ,  Norton Sound Sub- 
d i s t r i c t ,  1973. 

nean 
Bean Standard 

Sanple Age --------Sex -------- Percent Ueight Nunbcr Length Nunber 
Period (years) Male Female Unknoun Total of Total (gn) Ueighed (tin) Heasurcd ....................................................................................................... 

1 - - - - - - - - - 

3 - - - - - - - - 
4 - 2 2 2.9 150 2 226 2 

6/10- 6/16 5 17 7 1 25 35.7 173 25 229 25 
6 17 19 3 6 51.4 180 36 237 36 - 
7 2 1 3 4.3 192 3 242 3 - 
8 1 - - 1 1.4 175 1 25 1 1 
9+ 1 2 3 4.3 275 3 269 3 - 

....................................................................................................... 
Period total 38 31 1 70 100.0 185 70 235 70 



1e 17. Age, sex,  and s i z e  data f o r  Pac i f ic  herring captured by commercial 
gear (type unknown) in Unal ak lee t  and Cape Denbigh Subd i s t r i c t s  , 
Norton Sound D i s t r i c t ,  1973. 

Hean 
Hean Standard 

Sample Age --------S~!X -------- Percent Ueight Nunber Length Number 
Period ( y e a r s )  Hale Fenale Unknown Total of Total (gm) Ueighed (nn) fleasured ....................................................................................................... 

4 - - - 
6/  3- 6 /  9 5 - - 

6 2 1 3 17.6 - 246 3 
7 2 2 4 23.5 25 1 4 
8 - 1 1 5.9 - 25 1 1 - 
9+ 6 3 9 52.9 - 261 9 ------------------------------------------------------------------------------------------------------- 

Perlod t o t a l  10 7 - 17 100.0 - 255 17 

3 - - - - - - 
4 - 2 2 2.9 150 2 226 2 - 

6/10- 6/16 5 17 7 1 2 5 35.7 173 25 229 25 
6 17 19 - 36 51.4 188 36 237 3 6  
7 2 1 3 4.3 192 3 242 3 - 
8 1 - 1 1.4 175 1 251 1 - 
9+ 1 2  3 4.3 275 3 269 3 ....................................................................................................... 

Period t o t a l  38 31 1 70 100.0 185 70 235 70 

2 - - - - 
3 - - - - - - 
4 - 2 2 2.3 150 2 226 2 - 

All periods 5 17 7 1 25 28.7 173 2 5 229 25 
6 19 20 3 9 44.8 188 36 238 3 9 
7 4 3 7 8.0 192 3 247 7 - 
8 1 1  - 2 2.3 175 1 25 1 2 
9 t  7 5 12 13.8 275 3 263 12 

---------------------------------------*--------------------------------------------------------------- 

Total 48 38 1 87 100.0 185 7 0 239 87 



Table 18. Age, sex, and s i z e  data f o r  Pac i f i c  herr ing captured by subsis-  
tence and commercial gear ( type unknown) in S t .  Michael, 
Unalakleet, and Cape Denbigh S u b d i s t r i c t s ,  Norton Sound D i s t r i c t ,  
1973. 

ilean 
hean S tandard  

Sample M e  --------Sex -------- Percen t  Ueight  Nunber Length Nunber 
Per lod  ( y e a r s )  Male Fenale Unknoun Tota l  of To ta l  ( g n )  Ueighed ( n n )  Measured ------------------------------------------------------------------------------------------------------- 

3 
4 1 2  1 4 4.2 203 3 

6/ 3- 6/ 9 5 7 8 15 3 0 31.6 230 15 
6 5 4 15 24 25.3 236 9 
7 2 4 16 2 2 23.2 - 247 6 
8 1 1 3 5 5.3 - - 251 2 
9 + 6 4 10 10.5 257 10 ------------------------------------------------------------------------------------------------------- 

Per iod  t o t a l  22 23 50 9 5 100.0 239 4 5 

Per iod  t o t a l  38 31 1 7 0 100.0 185 70 235 70 

4 1 4 1 6 3.6 1 SO 2 212 5 
A l l  p e r i o d s  5 24 15 16 5 5 33.3 173 25 229 40 

6 22 23 15 60 36.4 188 36 237 4 5 
7 4 5 16 2 5 15.2 192 3 246 9 

8 2 1 3 6 3.6 175 1 25 1 3 
9+ 7 6 - 13  7.9 275 3 260 13 ---------------------------------.--------------------------------------------------------------------- 

Tota l  60 54 51 165 100.0 185 7 0 237 115 



Tab le  19. Age, sex, and s i z e  data f o r  Pac i f i c  herr ing captured by commercial 
purse se ines  in  Kulukak, Nunavachak, and Togiak Sec t ions ,  Togiak 
D i s t r i c t ,  1974. 

Mean 
Mean Standard 

Sanple Age -__-----Sex -------_ Percent Ur lght  Hunber Length Munber 
Pw%od (years) Male Fenale Unknovn To ta l  o f  To ta l  (gn) Ue~glted (an) Measure4 ...................................................................................................... 

1 - - - - - 
2 1 1  2 0.4 78 1 191 2 
3 58 31 - 89 19.8 107 19 204 89 
4 38 38 - 76 16.9 143 23 220 76 

5/20- 5/26 5 30 24 54 12.0 181 15 234 54 
6 31 45 76 ld.9 215 24 248 76 
7 57 49 106 23.6 236 27 261 106 
a 18 I S  - SJ 7.3 266 6 2.46 33 
9* 9 S 14 3.1 273 3 274 14 ....................................................................................................... 

Pcr iod t o t a l  242 208 450 100.0 187 118 238 450 

Table 20. Age, sex, and s i z e  data f o r  Pac i f ic  herr ing captured by commercial 
g i l  l n e t s  in Unalakleet S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  1974. 

Mean 
Hean Standard 

Sa*ple _-___-,,Sex ___----- Percent Uelght Hunber Length Nurber 
P e r ~ o d  (years) Male Fenale Unknovn Tota l  o f  Tota l  (gn) Uelghrd (nn) Measured 
_-----------------------------------------------------------------------,------------------------------ 

1 - - - 
2 - - - 
3 - - 
4 - 1 1 6.3 205 1 

6/ 3- 61 9 5 1 2  3 18.8 227 3 
d 4 3 7 43.8 244 7 
7 1 4  5 31.3 244 5 
8 - - 
9+ .................................................................................................... 

Pcr lod t o t a l  6 10 16 100.0 238 I b 

Table 21. Age, sex,  and s i z e  data f o r  Pac i f i c  herr ing captured by subsis tence 
g i l l n e t s  in Cape Romanzof D i s t r i c t ,  1975. 

Hran 
Mean Standard 

S a n p l ~  Age --------S*x -------- Percent Ueight Nunber Length Nunbrr 
Perlod (years)  Male F c n r l r  Unknovn To ta l  of Tota l  (ga l  Uelghrd (nn) Hrarured ....................................................................................................... 

4 
b/17- 6/23 5 

b 4 5 9 37.5 
7 6 4 10 41.7 
8 2 2 4 16.7 
9 +  I - 1 4.2 ___-----_____----_------------------------------------------------------------------------------------- 

Perlod t o t a l  13 1 1  2 4 100.0 



Table 22 .  Age, sex, and s i z e  data fo r  Pacif ic  herring captured by variable 
mesh g i l l n e t s  in Kulukak Section, Togiak D i s t r i c t ,  1976. 

Mean 
l e a n  Standard 

Sanple 49. --------Sex ---__--- P e r c l n t  Ue lght  Nunber Length Nunber 
Per iod ( yea rs )  Hale Fenale Unknown To ta l  o f  T o t a l  (gm) Ueighed I r a )  n n r u r e d  ------------------------------------------------------------------------------------------------------- 

1 - - 
2 - - - 
3 
4 - 2 2 3.8 217 2 - 

5/27- 6 /  2 5 2 2 - 4 7.7 244 4 
6 1 3  - 4 7.7 - - 235 4 
7 2 2 4 7.7 - 286 4 
8 13 15 - 28 53.8 - - 28 1 28 
9+ 6 4 - 10 19.2 - 292 10 ................................................................................................... 

Per iod t o t a l  24 28 - 52 100.0 275 52 

Table 23. Age, sex, and s i z e  data f o r  Pacif ic  herring captured by variable 
mesh g i l l n e t s  in Goodnews Bay D i s t r i c t ,  1976. 

Hean 
Rean Standard 

Sample --------Srx -------- Percent U e ~ g h t  Nunbrr Length  Nunber 
'Per lod ( yea rs )  H a i r  F rmr le  Unknown To ta l  o f  T o t a l  (gn)  Ueighed (nab Nrrsured 
_--------------*-------------------------------------------------------------------------------------- 

I 
2 - - - - 
3 - 1 1 1.8 219 1 
4 18 17 35 62.5 - 222 35 

&/lo- 6/16 5 4 3 7 12.5 .. 222 7 
6 3 2 5 8.9 - 246 5 
7 - 1 1 1.8 288 1 
8 - 3 3 5.4 - 28 1 3 
9+ 1 3  - 4 7.1 284 4 

----------_--P--------------------------------------------------------------------------------------- 

Per lod  t o t a l  26 30 56 100.0 233 56 

Table 24. Age, sex, and s i z e  data f o r  Pacif ic  herring captured by variable 
mesh g i l l n e t s  i n  Nelson Island area ,  1976. 

Mean 
l e a n  Standard 

Sanple kg*  sex -__-____ Percent ue lgh t  Number Length Number 
Per lod ( yea rs )  Hale Fenale Unknoun T o t a l  o f  T o t a l  (gn) Ueighed ( *n)  fieasured ___________________------------------------------------------------------------------------------------ 

1 
2 - - 
3 I - 1 2.2 200 1 
4 5 3 8 17.8 228 8 

611 7- 6/23 5 3 1 4 8.9 23 1 4 
6 4 - 4 8.9 248 4 

7 10 7 17 37.8 267 17 
8 5 4 9 20.0 - 277 9 

9+ 1 I 2 4.4 279 2 ___________________------------------------------------------------------------------------------------ 
Period t o t a l  29 16 4 5 100.0 256 45 



Table 25. Age, sex, and s i z e  data for  Pacific herring captured by variable 
mesh gi l lnets  in Cape Romanzof District ,  1976. 

Bean 
Hean Standard 

Sanple Age - - - - - - - -Sex -------- Percent Ueight Nunber Length Nunber 
Perrod (years1 hale Fenale Unknown Total of Total (gn )  Ueighed (nn) Beasured ------_--_--------------------------------------------------------------------------------------------- 

....................................................................................................... 
Period total 12 13 - 25 100.0 - - 219 25 



Table 26. Age, sex, and s ize  data f o r  Pacific herring captured by variable 
mesh g i l lne t s  in St.  Michael Subdis t r ic t ,  Norton Sound Dis t r i c t ,  
1976. 

ilran 
Sample Age --------Sex -------- Percent  Yelght  Number 
P e r i o d  ( y e a r s )  n l l e  Fenale  Unknoun T o t a l  of T o t a l  (9.) U e r ~ h r d  .................................................................................... 

1 - - 
2 - - 
3 1 - 1 I .1 
4 19 12 - 3 1 35.6 

6/17- 6/23 S 7 8  - 15 17.2 
6 9 5  - 14 16.1 
7 15 8 - 23 26.4 
8 2 1  - 3 3.4 
9+ - - 

nnan 
Standard 
Lmngth Nunbwr 
( n r )  Measured ------------------- 

P e r l o d  t o t a l  5 3  34 - 87 100.0 226 87 

8 - - 
9+ - - 

------------------------------------------------------------------------------------------------------- 
P e r l o d  t o t a l  4 2  - 6 100.0 198 6 

P e r l o d  t o t a l  22 15 - 37 100.0 207 37 

8 - - 
- - 9+ ....................................................................................................... 

P e r l o d  t o t a l  1 1  2 100.0 207 2 

Pcrtod t o t a l  6 5 -  11 100.0 202 1 I 

2 
3 
4 

A l l  per iods 5  
6 
7 
8 
9 + 

------------------- 
T o t a l  



Tab le  27.  Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by v a r i a b l e  
mesh g i l l n e t s  i n  U n a l a k l e e t  S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  
1 976. 

fteaa 
nean Stands.+ 

Sasple  Age ------_-Sex -------- Percent Weight Nunber Length Nunber 
Perlod ( y e a r s )  hale Fenale Unknown Total of Total ( 9 s )  Ueighed (fin) fteasured 

2 - - - - - - 
3 1 1  - 2 4.0 - 207 2 
4 - 5 5 10.0 - - 222 5 - 

6/24- 6 /30 5 - 1 1 2.0 - - 235 1 
6 8 4 12  24.0 - 247 12 - 
7 12 8 2 0 40.0 - 249 2 0 
8 S 2 7 14.0 - 248 7 
9 + 1 2  - 3 6.0 267 3 ....................................................................................................... 

Period t o t a l  27 23 50  100.0 - 245 50 

----------------------------------------*-------------------------------------------------------------- 

Period t o t a l  12 17 2 9 100.0 - 230 29 

2 
3 
4 

All periods 5 
6 
7 
8 
9+ ....................................................................................................... 

Total 39 40 - 7 9 100.0 239 79 



Table 28. Age, sex, and s ize  data f o r  Pacific herring captured by variable 
mesh g i l lne t s  in St .  Michael and Unalakleet Subdis t r ic ts ,  Norton 
Sound Dis t r i c t ,  1976. 

Nean 
Nean Standard 

Safiple Age --------Sex -------- Percent Ueight Number Length Nunber 
Period ( y e a r s )  hale Fefiale Unknoun Total of Total  (gn)  Ueighed (ma) Measured ....................................................................................................... 

Period t o t a l  53  34 - 8 7  100.0 226 8 7  

2 - - - - - - - 
3 1 1 2 4.0 - 207 2 - 
4 - 5 5 10.0 222 5 - 

6/24- 6 /30 5 - 1 - 1 2.0 - - 235 1 
6 8 4 - 12 24.0 - - 2 4 7  12 
7 12 8 - 20 40.0 2 4 9  2 0 
8 5 2 7 14.0 - 2 4 8  7 - 
9+ 1 2  - 3 6.0 - - 267 3 ....................................................................................................... 

Period t o t a l  27 2 3  - 50  100.0 - - 245 50 

------------------------------------------------------------------------------------------------------- 
Period t o t a l  12 17 - 29 100.0 - - 230 29 

....................................................................................................... 
Period t o t a l  4 2 - 4 100.0 - 198 6 - 



T a b l e  28. Age, sex, and s ize  data f o r  Pacif ic herring captured by variable 
mesh g i l lne t s  in St.  Michael and Unalakleet Subdis t r ic ts ,  Norton 
Sound Dis t r i c t ,  1976 (continued). 

Htan 
titan Standwb 

Sospla Age --------sex -------- Percent Usight Nu~ber  Length Number 
Per led  (years) Nale Fenale Unknoun Total of Total ( $ 8 )  Ue~ghed (fin) Neasdr?.9 ....................................................................................................... 

------------------------------------------------------------------------------------------------------ 
Per iod  t o t a l  22 15 - 37 100.0 - - 207 37 

Period t o t a l  6 5 - 11 100.0 - - 202 1 1  

2 - - - - - - - - 
3 3 4 - 7 3.2 - - 190 7 
4 47 45 - 92 41.4 - 207 92 

A l l  periods 5 15 13 - 2 8 12.6 - - 217 28 
b 19 10 - 2 9 13.1 - 24 1 29 
7 32 19 - 51 23.0 - 250 5 1 
8 8 4 12 5.4 - - 254 I I - 
9+ 1 2  - 3 1.4 - - 267 3 ....................................................................................................... 

Total 125 97 - 222 100.0 - - 225 222 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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