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The Technical Fishery Report Ser ies  was es tabl ished in 1987, 
replacing t he  Technical Data Report Ser ies .  The scope of t h i s  new 
s e r i e s  has been broadened t o  include repor t s  t h a t  may contain data  
analys is ,  although da ta  oriented repor t s  lacking substant ia l  
analys is  wil l  continue t o  be included. The new s e r i e s  maintains an 
emphasis on timely repor t ing of recent ly  gathered information, and 
t h i s  may sometimes require  use of da ta  sub jec t  t o  minor fu tu re  
adjustments. Reports published in  t h i s  s e r i e s  a re  general ly  
interim, annual, o r  i t e r a t i v e  r a the r  than f i n a l  repor ts  summarizing 
a completed study o r  p ro jec t .  They a r e  t echn ica l ly  oriented and 
intended f o r  use primari ly by f i shery  profess ionals  and technical ly  
oriented f i sh ing  industry representa t ives .  Publicat ions in t h i s  
s e r i e s  have received several ed i t o r i a l  reviews and a t  l e a s t  one 
b7 ind  peer review refereed by t he  d iv i s ion ' s  ed i t o r  and have been 
determined t o  be cons i s ten t  with the  d iv i s ion ' s  publicat ion 
po l i c i e s  and standards.  



Abundance, Age, Sex, and S ize  o f  Nor ton  Sound and Kotzebue Sound 

Salmon Catch and Escapement, 1987 

BY 

Helen H. Hamner 

Technica l  F i s h e r i e s  Report  No. 89-09 

Alaska Department o f  F i s h  and Game 
Commercial F i s h e r i e s  D i v i s i o n  

Juneau, A1 as ka 

May 1989 



AUTHOR 

Helen Hamner i s  a  Region I11 f i s h e r i e s  research  and management b i o l o g i s t  f o r  
t h e  Alaska Department of Fish and Game, Division of  Commercial F i s h e r i e s ,  333 
Raspberry Rd, Anchorage, Ak 99518. 

ACKNOWLEDGMENTS 

The author  i s  g r a t e f u l  t o  Larry Buklis and Char l ie  Lean f o r  providing c r i t i c a l  
review. In a d d i t i o n ,  thanks t o  t h e  Norton Sound-Kotzebue Sound management s t a f f  
who c o l l e c t e d  t h e  d a t a  used in  t h i s  r e p o r t .  



TABLE OF CONTENTS 

Paqe 

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i v 

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v i 

LISTOFAPPENDICES . . . . . . . . . . . . . . . . . . . . . . . . . .  v i  i 

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INTRODUCTION 

METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Harvest and Escapement Data . . . . . . . . . . . . . . . . . . .  2 

Age, Sex, and Length Data C o l l e c t i o n  . . . . . . . . . . . . . .  2 

Sample Size . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Norton Sound . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

. . . . . . . . . . . .  Commercial and Subsistence Harvest 
Escapement Abundance . . . . . . . . . . . . . . . . . . .  
Age, Sex, and Length Composition . . . . . . . . . . . . .  

KotzebueSound . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Commerci a1 and Subsistence Harvest . . . . . . . . . . . .  
Escapement Abundance . . . . . . . . . . . . . . . . . . .  
Age, Sex, and Length Composition . . . . . . . . . . . . .  

LITERATURE CITED . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

APPENDIX A - NORTON SOUND . . . . . . . . . . . . . . . . . . . . . . .  3 2 

APPENDIX B - KOTZEBUE SOUND . . . . . . . . . . . . . . . . . . . . . .  46 



L IST  OF TABLES 

Paqe 

1 .  Norton Sound commercial salmon ha rves t  and e f f o r t  by s u b d i s t r i c t ,  
1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

2. Commercial salmon s e t  g i l l  ne t  ca tch  and e f f o r t  in  Nome, Norton 
Sound S u b d i s t r i c t  1 ,  1987 . . . . . . . . . . . . . . . . . . . .  12 

3 .  Commercial salmon s e t  g i l l  ne t  ca tch  and e f f o r t  in  Golovin, Norton 
Sound S u b d i s t r i c t  2 ,  1987 . . . . . . . . . . . . . . . . . . . .  13 

4. Commercial salmon s e t  g i l l  n e t  ca tch  and e f f o r t  in  Moses Poin t ,  
Norton Sound S u b d i s t r i c t  3 ,  1987 . . . . . . . . . . . . . . . . .  14 

5. Commercial salmon s e t  g i l l  ne t  ca tch  and e f f o r t  f o r  Norton Bay, 
Norton Sound S u b d i s t r i c t  4,  1987 . . . . . . . . . . . . . . . . .  15 

6. Commercial salmon s e t  g i l l  ne t  ca tch  and e f f o r t  in  Shaktool i k ,  
Norton Sound S u b d i s t r i c t  5, 1987 . . . . . . . . . . . . . . . . .  16 

7. Commercial salmon s e t  g i l l  ne t  ca tch  and e f f o r t  in  Unalakleet ,  
Norton Sound S u b d i s t r i c t  6 ,  1987 . . . . . . . . . . . . . . . . .  17 

8. Subs is tence  salmon catch and e f f o r t  i n  Nome, Norton Sound 
S u b d i s t r i c t l ,  1987 . . . . . . . . . . . . . . . . . . . . . . .  18 

9.  Salmon a e r i a l  survey counts  and chum salmon a e r i a l  survey goa l s  
f o r  Norton Sound s treams,  1987 . . . . . . . . . . . . . . . . . .  19 

10. Age and sex composition percentages of  chinook salmon samples from 
. . . . . . . .  t h e  Unalakleet commercial and t e s t  f i s h e r i e s ,  1987 20 

11. Age and sex composition percentages of  chum salmon samples taken 
by s e t  g i l l  n e t  from Norton Sound, 1987 . . . . . . . . . . . . .  21 

12. Age and sex composition percentages of  coho salmon samples taken 
by s e t  g i l l  ne t  from t h e  Unalakleet commercial and t e s t  f i s h e r i e s ,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1987 22 

13. Commercial e f f o r t  and ca tch  of chinook and chum salmon in  t h e  
Kotzebue D i s t r i c t  by f i s h i n g  per iod ,  1987 . . . . . . . . . . . .  23 

14. Estimated subs i s t ence  e f f o r t  and ca tch  of chum salmon by v i l l a g e ,  
Kotzebue D i s t r i c t ,  1987 . . . . . . . . . . . . . . . . . . . . .  24 

15. Chum salmon a e r i a l  survey counts  and goa ls  f o r  Kotzebue Sound 
s t r e a m s , 1 9 8 7  . . . . . . . . . . . . . . . . . . . . . . . . . .  25 



LIST OF TABLES (Continued) 

Pase 

16. Percent age and sex composit ion o f  chum salmon samples from 
Kotzebue D i s t r i c t  ca tch  and escapement, 1987 . . . . . . . . . . . 26 

17. Mean l e n g t h  (mm) o f  chum salmon from Kotzebue D i s t r i c t  ca tch  and 
escapement samples, 1987 . . . . . . . . . . . . . . . . . . . . . 27 



LIST OF FIGURES 

Fiqure Paqe 

1 . Norton Sound commercial salmon fishing subdistricts . . . . . . .  28 
2 . Kotzebue Sound Subdistrict 1 . . . . . . . . . . . . . . . . . . .  29 

3 . Kotzebue Sound commercial salmon fishing statistical areas . . . .  30 



L I S T  OF APPENDICES 

APPENDIX A: NORTON SOUND 

A. 1. Age and sex of chinook salmon sample taken by s e t  g i l l  net from 
the  Unal akl e e t  commerci a1 f ishery,  1987 . . . . . . . . . . . . .  

A . 2 .  Length (mm) by age and sex fo r  chinook salmon sample taken by s e t  
g i l l  net from the  Unalakleet commercial f i shery,  1987 . . . . . .  

A.3. Age and sex of chinook salmon sample taken with 149 mm (5-7/8 in)  
mesh g i l l  net from the  Unalakleet t e s t  f i shery,  1987 . . . . . . .  

A.4. Length (mm) by age and sex of chinook salmon sample taken by 149 
mm (5-7/8 in )  mesh g i l l  net from the  Unalakleet t e s t  f i shery ,  
1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A.5. Age and sex of chum salmon sample taken by s e t  g i l l  net from the  
Moses Point commercial f i shery,  1987 . . . . . . . . . . . . . . .  

A.6. Length (mm) by age and sex of chum salmon sample taken by s e t  g i l l  
net from the  Moses Point commercial f i shery,  1987 . . . . . . . .  

A.7. Catch, age and sex of chum salmon taken by s e t  g i l l  net from the  
Unal akl ee t  commercial f i shery,  1987 . . . . . . . . . . . . . . .  

A . 8 .  Length (mm) by age and sex of chum salmon sample taken by s e t  g i l l  
net from the  Unalakleet commercial f i shery,  1987 . . . . . . . . .  

A.9. Age and sex of chum salmon sample taken by 149 mm (5-7/8 in )  mesh 
g i l l  net from the  Unalakleet t e s t  f i shery,  1987 . . . . . . . . .  

A. 10. Length (mm) by age and sex of chum salmon sample taken by 149 mm 
(5-7/8 in )  mesh g i l l  net from the  Unalakleet t e s t  f i shery,  1987 . 

A . l l .  Age and sex of coho salmon sample taken with s e t  g i l l  net from the  
Unalakleet commercial f i shery,  1987 . . . . . . . . . . . . . . .  

A.12. Length (mm) by age and sex of coho salmon sample taken by s e t  g i l l  
net g i l l  net from the Unalakleet commercial f i shery,  1987 . . . .  

A.13. Age and sex of coho salmon sample taken by 149 mm (5-7/8 in) mesh 
g i l l  net from the  Unalakleet t e s t  f i shery,  1987 . . . . . . . . .  

A.  14. Length (mm) by age and sex of coho salmon sample taken by 149 mm 
(5-7/8 in)  mesh s e t  g i l l  net g i l l  net from the Unalakleet t e s t  
f i shery,  1987 . . . . . . . . . . . . . . . . . . . . . . . . . .  



LIST OF APPENDICES (Continued) 

Paqe 

APPENDIX B: KOTZEBUE SOUND 

B.1. Thousands of chum salmon i n  the  Kotzebue commercial f i s h e r y  by age 
group, 1962-1987 . . . . . . . . . . . . . . . . . . . . . . . . .  

8.2. Percent age and sex composit ion o f  chum salmon samples taken from 
the  Kotzebue commercial f i she ry ,  1962-1987 . . . . . . . . . . . .  

B.3. Catch, age and sex o f  chum salmon taken by se t  g i l l  n e t  from the  
Kotzebue commercial f i s h e r y  by sample per iod,  1987 . . . . . . . .  

B.4. Catch, age and sex o f  chum salmon taken by s e t  g i l l  n e t  from t h e  
Kotzebue commercial f i she ry ,  a l l  per iods combined, 1987 . . . . .  

B.5. Length (mm) by age and sex o f  chum salmon taken by s e t  g i l l  n e t  
from the  Kotzebue commercial f i she ry ,  1987 . . . . . . . . . . . .  

8.6. Age and sex o f  chum salmon escapement sample from the  S q u i r r e l  
River,  1987 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B.7. Length (mm) by sex and age o f  chum salmon escapement sample from 
the  S q u i r r e l  River,  1987 . . . . . . . . . . . . . . . . . . . . .  

B.8. Age and sex of chum salmon carcass sample from the  Salmon River ,  
1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B.9. Length (mm) by sex and age o f  chum salmon carcass sample from t h e  
. . . . . . . . . . . . . . . . . . . . . . . .  Salmon River,  1987 

B.lO. Age and sex o f  chum salmon escapement sample taken by beach seine 
from the  lower Noatak River,  1987 . . . . . . . . . . . . . . . .  

B. 11. Length (mm) by age and sex o f  chum salmon escapement sample taken 
by beach seine from the  lower Noatak River,  1987 . . . . . . . . .  



ABSTRACT 

The 1987 commercial and subs is tence ha rves t  o f  t h e  f i v e  spec ies o f  P a c i f i c  
salmon (Oncorhynchus) found i n  t h e  Nor ton Sound-Kotzebue Sound Area a re  
presented by age, sex, and l eng th .  The 1987 Nor ton Sound D i s t r i c t  commercial 
ha rves t  t o t a l e d  136,283 salmon and was comprised o f  7,080 chinook, 102,457 chum, 
2,260 p ink ,  207 sockeye, and 24,279 coho salmon. Harvests o f  a l l  salmon spec ies 
were below t h e i r  1982-86 averages. Escapements o f  a l l  salmon except  coho salmon 
were below escapement goa ls  i n  Nor ton Sound. The ch inook salmon ha rves t  was 
predominant ly  age-1.4 (70.8%). Chum salmon catches i n  Nor ton Sound cons i s ted  o f  
n e a r l y  equal percentages o f  age-0.3 and age-0.4 and these two age c lasses  
comprised 95% o f  t h e  catch.  The coho ha rves t  cons i s ted  o f  more age-3.1 and age- 
1.1 f i s h  than  has been observed i n  p rev ious  years.  I n  t h e  Kotzebue D i s t r i c t ,  t h e  
ha rves t  t o t a l e d  109,467 chum salmon and 44 ch inook salmon. The chum salmon 
ha rves t  was t h e  lowes t  s i nce  1969. Escapements o f  chum salmon i n  t h e  Kotzebue 
D i s t r i c t  were below escapement goals .  The age composi t ion o f  chum salmon caught 
i n  t h e  Kotzebue D i s t r i c t  commercial ca tch  was 14.2% age 0.2, 43.5% age-0.3, 
30.7% age-0.4, and a reco rd  11.6% age-0.5. Age-0.5 chum salmon have h i s t o r i c a l l y  
comprised l e s s  than  1% o f  t h e  catch.  

KEY WORDS: Nor ton Sound, Kotzebue Sound, harves t ,  escapement, Oncorhynchus 
tshawytscha, 0 .  nerka, 0 .  keta, 0 .  k i su tch ,  0 .  gorbuscha, age- 
s i ze -sex  composit ion, f i s h e r y  synopsis  



INTRODUCTION 

The Norton Sound, Por t  C l  arence, and Kotzebue Sound commerci a1 salmon management 
d i s t r i c t s  i nc lude  a l l  waters of Alaska from Canal Po in t  L igh t ,  south o f  
Stebbins, t o  Po in t  Hope, no r th  o f  Kotzebue. The Por t  Clarence D i s t r i c t  l oca ted  
w i t h i n  t h i s  reg ion  has been closed t o  commercial salmon f i s h i n g  s ince 1966. The 
Norton Sound D i s t r i c t  i s  comprised o f  a l l  waters o f  Alaska from Canal Po in t  
L i g h t  n o r t h  t o  Cape Douglas (F igure 1).  This  d i s t r i c t  cons i s t s  o f  s i x  
s u b d i s t r i c t s :  Nome ( S u b d i s t r i c t  l ) ,  Golovin ( S u b d i s t r i c t  2), Moses Po in t  
( S u b d i s t r i c t  3), Norton Bay ( S u b d i s t r i c t  4 ) ,  Shaktool i k ( S u b d i s t r i c t  5), and 
Unalak leet  ( S u b d i s t r i c t  6) .  The Kotzebue Sound D i s t r i c t  inc ludes  a l l  waters o f  
Alaska from Po in t  Hope t o  Cape Pr ince o f  Wales, bu t  commercial salmon f i s h i n g  
i s  r e s t r i c t e d  t o  ocean waters n o r t h  o f  t he  Baldwin Peninsula (F igures 2 and 3 ) .  

F i ve  species o f  P a c i f i c  salmon are found i n  the  Norton and Kotzebue Sound areas. 
I n  descending order  o f  economic importance (average ex-vessel va l  ue) a re  chum 
salmon (Oncorhynchus ke ta)  , c h i  nook salmon (0. tshawytscha) , coho salmon (0. 
k i su tch ) ,  p i n k  salmon (0. gorbuscha), and sockeye salmon (0. nerka).  
Numerical ly,  t he  even-year r e t u r n s  o f  p i n k  salmon are the  l a r g e s t  o f  t he  f i v e  
species fo l lowed by chum, coho, chinook, and sockeye salmon. 

Knowledge o f  t he  magnitude, d i s t r i b u t i o n ,  t i m i n g  and age-sex-size composit ion 
o f  both the  harvest  and escapement by s tock  i s  fundamental t o  managing salmon 
f i s h e r i e s  and achiev ing f u l l  product ion;  i .e., salmon recru i tment  i s  d i r e c t l y  
r e l a t e d  t o  the  number o f  f i s h  i n  each age, sex, and s i z e  category o f  t he  
breeding popu la t i on  (escapement). Therefore, t he  age, sex, and s i z e  composit ion 
f o r  se lec ted  harvests and escapements i n  t he  Norton and Kotzebue Sound areas 
have been est imated annual ly  s ince 1962 and are presented i n  t h i s  r e p o r t  f o r  
1987. 

Basic f i s h e r y  s t a t i s t i c s  f o r  t he  Norton Sound-Kotzebue Sound Area are a v a i l  ab le 
from several add i t i ona l  sources. Commercial and subsistence harvest  da ta  f o r  
t he  years 1961-1987 are a v a i l a b l e  from ADF&G (1988). H i s t o r i c a l  escapement da ta  
(1958-1987) are a v a i l a b l e  i n  a computerized data base (Lean and Wyatt 1987). 
I n  add i t ion ,  t h e  r e s u l t s  from Norton Sound escapement enumeration p r o j e c t s  are 
analyzed and repor ted  y e a r l y  f o r  t he  Unal ak lee t  R iver  (Bue and Lean 1988) and 
t h e  Kwiniuk R iver  (Merkouris and Lean 1988). The North R iver  count ing  tower 
p r o j e c t ,  which was operated i n  1972, 1973, 1974, 1984, and 1985, was most 
r e c e n t l y  summarized by Lean (1987). Two Kotzebue area escapement p r o j e c t s  were 
d iscont inued i n  1984: t he  Squ i r re l  R iver  count ing tower, which was operated from 
1982 t o  1984, was most r e c e n t l y  summarized by Dinnocenzo (1984) and Noatak R iver  
sonar, which operated from 1982 t o  1984, has been reviewed by several authors 
(D. Mesiar, Alaska Department o f  F ish  and Game, Anchorage, personal 
communication; B i g l e r  1985a; Berning e t  a l .  1987). A t e s t  f i s h i n g  p r o j e c t  
es tab l ished on the  Noatak River  i n  1987, has been described by Kneupfer (1987). 
A h i s t o r i c a l  summary o f  age, sex and s i z e  composit ion o f  salmon from Kotzebue 
Sound from 1962 t o  1983 i s  prov ided by B i g l e r  (1985b). Age, sex, and s i z e  
composit ion o f  salmon i s  summarized f o r  1984, 1985, and 1986 (Lean e t  a l .  1984; 
Hamner 1987, B i g l e r  and Lean 1986; Hamner I n  press) .  Age, sex, and s i z e  da ta  
from 1962-1983 are  summarized i n  t he  r e p o r t  se r i es  e n t i t l e d  ADF&G Arct ic-Yukon- 
Kuskokwim Region, Age-Sex-Size Composition o f  Salmon. 



METHODS 

Harvest and Escapement 

Commercial ca tch  da ta  presented i n  t h i s  r e p o r t  were compiled from harvest  
r e c e i p t s  ( f i s h  t i c k e t s )  which document each sa le  by a l i censed  fisherman. These 
data were summarized by microcomputer i n  t he  Nome area o f f i c e  and the  Kotzebue 
seasonal o f f i c e  du r ing  the  commercial f i s h i n g  season. 

Subsistence catches have n o t  been monitored as c l o s e l y  as commercial catches i n  
t h e  Norton Sound-Kotzebue Sound Area. Due t o  budget cons t ra in t s ,  no subsistence 
harvest  surveys were conducted i n  t he  Norton Sound area i n  1987. A subsistence 
permi t  i s  requ i red  t o  subsistence f i s h  i n  t he  Nome S u b d i s t r i c t  and ca tch  l i m i t s  
a re  s e t  by permi t  f o r  each r i v e r  and species. I n  t h e  Kotzebue area, household 
i n te rv iews  were conducted i n  several v i  11 ages du r ing  September. The members o f  
each household were asked how many o f  each species was caught f o r  subsistence 
use. Dur ing these surveys i t  was assumed t h a t  f ishermen cou ld  accura te ly  r e c a l l  
t h e i r  harvests which may have occurred over several weeks. The repo r ted  subsis-  
tence harvests are est imates o f  t o t a l  catch f o r  each v i l l a g e .  A mean catch per  
f i s h i n g  f a m i l y  was ca l cu la ted  f o r  each v i l l a g e  surveyed. Th is  mean was app l ied  
t o  those f a m i l i e s  known t o  have f i s h e d  bu t  who were no t  a v a i l a b l e  f o r  i n te rv iew .  

A e r i a l  surveys are  the  pr imary method f o r  mon i to r ing  salmon escapement i n  t he  
Norton Sound and Kotzebue Sound drainages. Aer i  a1 surveys o f  escapements are 
n o t  a t o t a l  enumeration o f  salmon spawning abundance. I d e a l l y ,  a se r i es  o f  
surveys i s  f lown and counts on approximately t he  same dates can be compared 
across years. Therefore, a e r i a l  survey escapement counts can be regarded as an 
index o f  r e l a t i v e  abundance f o r  t he  surveyed stream and can be used f o r  
i nterannual o r  i n t e r d r a i  nage comparisons o f  escapement. Counting towers prov ide  
a b e t t e r  est imate o f  t o t a l  escapement. Test f i s h i n g  catches prov ide  an index o f  
escapement and species composit ion f o r  t u r b i d  o r  l a r g e  drainages t h a t  a re  d i f f i  - 
c u l t  t o  count v i s u a l l y .  E i t h e r  t e s t  catches o r  catch per  u n i t  o f  e f f o r t  (CPUE) 
i s  used as an index o f  r e l a t i v e  abundance f o r  comparisons o f  escapements across 
years. Both t e s t  f i s h e r i e s  and count ing towers prov ide  data on m ig ra to ry  t im ing .  
I n  1987, a count ing tower on the  Kwiniuk River  i n  t he  Moses Po in t  S u b d i s t r i c t  
and t e s t  f i s h i n g  p r o j e c t s  on the  Unalak leet  R iver  i n  t h e  Unalak leet  S u b d i s t r i c t  
and the  Noatak R iver  i n  the  Kotzebue D i s t r i c t  were used t o  mon i to r  escapements. 

Age, Sex, and Length Data Collection 

Chum salmon, which comprise the  b u l k  o f  t he  commercial catch, were sampled i n  
t he  Kotzebue D i s t r i c t ,  which cons i s t s  o f  on l y  one s u b d i s t r i c t ,  and i n  t h ree  
s u b d i s t r i c t s  o f  Norton Sound. Salmon were a l so  sampled a t  count ing towers, i n  
t e s t  f i s h e r i e s ,  and on t h e  spawning grounds. A 1 i m i t e d  sample was c o l l e c t e d  from 
the  Kotzebue subsistence catch. 

Only scales, f o r  age analys is ,  were c o l l e c t e d  from the  Noatak R iver  t e s t  f i s h  
and Kotzebue Sound subsistence catch sampl es. Most o ther  salmon were sampled 
f o r  age, sex, and length .  Sex was determined by examining ex terna l  morphology, 



including the  snout, vent, body symmetry and extruded eggs, ovipositor o r  mil t  
of l i v e  f i sh .  The sex of dead f i sh  was determined by examining the  gonads. Fish 
length from mid-eye t o  fo rk-of - ta i l  was measured t o  the  nearest  mill imeter. 

Age was determined from scales  removed from the l e f t  s ide  of the  f i sh  in an area 
above the  l a t e r a l  l i n e  and crossed by a diagonal from the  poster ior  inser t ion 
of the  dorsal f i n  t o  the  anter ior  inser t ion of the  anal f i n .  Scales were mounted 
on gum cards and impressions made in ce l l  ulose aceta te .  Ages were reported in 
European notation ( the  f i r s t  d i g i t  r e f e r s  t o  the  freshwater age and does not 
include the  year spent in the  gravel;  the  second d i g i t  r e f e r s  t o  the  ocean age). 

A preseason outlook based on sib1 ing re turns  t o  the  commercial f i shery has been 
calculated each year fo r  the  Kotzebue D i s t r i c t .  Due t o  an exceptionally poor 
re turn ,  only nine f ishing periods were scheduled during the  1987 season, 
compared t o  a normal schedule of f i f t e en  periods. In addit ion,  chum salmon in 
the  Kotzebue D i s t r i c t  exhi b i t  migratory timing s t r a t i f i e d  by age, with older 
f i sh  dominating in the  ear ly  segment of the  migration and declining 
proportionately during the  course of the  migration. Depending on the  length and 
date of closures,  a disproportionate segment of a par t i cu la r  age c l a s s  may be 
missed. For example, fo r  years in which the  f ishery closed ea r ly ,  i t  i s  l i ke ly  
t ha t  a major portion of the  0.2 age c lass  was not sampled. Therefore, the  number 
of f i sh  t ha t  would have been caught had the  f ishery remained open was estimated 
f o r  each missed period using the  1981-86 average proportion of catch fo r  the  
missed period. The age composition of the  missed catch was estimated using 
subsistence catches, interpolation and the  Noatak t e s t  f i sh  age composition. 

Samp7e S i z e  

Minimum sample s i z e  goals within temporal s t r a t a  were derived fo r  each species 
of i n t e r e s t  ( L .  K .  Brannian, Alaska Department of Fish and Game, Anchorage, 
personal communication). The objective was t o  obtain an estimated proportion by 
age c l a s s  t ha t  was within 5 percentage points of the  t r ue  proportion 90% of the 
time. This resul ted in a per s t r a t a  sample s i ze  goal f o r  readable scales  of 502 
f i sh  fo r  species w i t h  three  major age c lasses  (chinook salmon), 450 f i s h  f o r  
species with two major age c lasses  (chum salmon), and 247 f i s h  fo r  species with 
one major age c l a s s  (coho salmon). Minor age c lasses  comprising l e s s  than 10% 
of the  return were pooled and t reated as a s ingle  age c l a s s  in t h i s  analysis .  
Actual col lect ion goals required t ha t  sample s izes  be increased t o  include an 
expected proportion of unreadable scales .  In cases where the  t o t a l  number of 
readable samples col l  ected was l e s s  than the  goal, data from several s t r a t a  were 
pooled and a standard e r ro r  of the mean was calculated.  



RESULTS 

Data, summarily presented below, are more f u l l y  d e t a i l e d  i n  Appendix A f o r  
Norton Sound and Appendix B f o r  Kotzebue Sound. 

Norton Sound 

Commercial and Subsistence Harvest 

The 1987 Norton Sound commercial salmon harvest  t o t a l e d  136,283 f i s h  and was 
comprised o f  7,080 chinook, 102,457 chum, 2,260 p ink,  207 sockeye, and 24,279 
coho salmon (Table 1).  Harvests o f  a l l  salmon species were below t h e i r  1982-86 
averages. A1 though Norton Sound cons i s t s  o f  s i x  subdi s t r i  c t s ,  salmon are 
p r i m a r i l y  harvested i n  t he  Golovin (35%), Unal ak lee t  (26%), Shaktool i k (17%) 
and Moses Po in t  (14%) S u b d i s t r i c t s  (Tables 2-7).  

The chinook salmon harvest  was 30% below the  1982-86 average and comprised 5% 
o f  t he  d i s t r i c t  t o t a l  salmon harvest.  The m a j o r i t y  (77%) o f  t h e  catch was taken 
i n  t h e  Unal ak lee t  and Shaktool i k S u b d i s t r i c t s .  Poor r e t u r n s  requ i red  t h a t  
f i s h i n g  t ime be reduced i n  these s u b d i s t r i c t s  t o  a l l ow  f o r  a d d i t i o n a l  
escapement. Most f ishermen i n  the  Unalak leet  and Shaktool i k S u b d i s t r i c t s  
ta rge ted on chinook salmon, e s p e c i a l l y  from mid-June t o  e a r l y  Ju ly ,  us ing  s e t  
g i l l  ne ts  w i t h  210 mm (8-1/4 i n )  s t re tched mesh. North o f  Shaktoo l ik  
S u b d i s t r i c t ,  f ishermen used 149 mm (5-7/8 i n )  mesh g i l l  ne ts  throughout t he  
f i s h i n g  season and ta rge ted on chum salmon w i t h  chinook salmon harvested 
i n c i d e n t a l l y .  

Chum salmon, t he  most economical l y  important  (ex-vessel va l  ue) species i n  Norton 
Sound, comprised 75% o f  t he  t o t a l  d i s t r i c t  harvest  and the  1987 harvest  was 45% 
below the  1982-86 average. The m a j o r i t y  o f  catch was taken between June 25 and 
J u l y  20. Golovin f ishermen landed 43% o f  t he  d i s t r i c t  chum catch, fo l lowed by 
Moses Po in t  (17%) and Unalak leet  (17%) fishermen. Poor chum and p i n k  salmon 
r e t u r n s  requ i red  t h a t  commercial f i s h i n g  t ime be reduced i n  the  Nome, Moses 
Point ,  Shaktool i k and Unal ak lee t  S u b d i s t r i c t s .  Sport and subsistence f i s h i n g  
was a l so  r e s t r i c t e d  o r  c losed i n  an e f f o r t  t o  increase escapements. 

Pink salmon r e t u r n s  i n  Norton Sound f o l l o w  an even-year cyc le  o f  h igh  abundance. 
The 1987 harves t  was the  lowest on record  and was 98% below the  1982-86 average 
o f  94,296 p i n k  salmon. Pink and sockeye salmon comprised l e s s  than 2% and 1%, 
respec t i ve l y ,  o f  t he  d i s t r i c t  t o t a l  salmon catch. 

The coho salmon harvest  was 45% below the  1982-86 average and accounted f o r  18% 
o f  t he  d i s t r i c t  t o t a l  salmon catch. The b u l k  o f  the  ca tch  occurred between 
August 7 and August 31. Fishermen i n  the  Unalak leet  S u b d i s t r i c t  harvested 62% 
o f  t he  catch, fo l lowed by Shaktool i  k f ishermen w i t h  26%. Commercial f i s h i n g  t ime 
was reduced i n  both o f  these s u b d i s t r i c t s  i n  1987 due t o  low re tu rns .  

A1 though many o f  t he  13,000 res idents  o f  t he  Norton Sound area are  dependent t o  
vary ing  degrees on the  f i s h  and game resources o f  t he  area, subsistence catches 
have n o t  been monitored s ince 1983 except i n  the  Nome S u b d i s t r i c t .  P r i o r  t o  1983 
the  Department conducted annual household surveys i n  many o f  t he  v i l l a g e s  i n  t he  



area. For t he  l a s t  5 years i n  which complete surveys were conducted (1978-82), 
t he  average subsistence catch i n  t he  Norton Sound area was 73,000 salmon o f  a l l  
species combined; s ince no t  a l l  f ishermen are  contacted, t h i s  should be 
considered a minimum est imate. I n  t he  Nome s u b d i s t r i c t ,  t h e  subsistence permi t  
requ i res  t h a t  f ishermen document t h e i r  harvest  by species. Two-hundred and 
twenty-seven subsistence permi ts  were issued i n  1987. One-hundred and t h i r t y -  
f i v e  o f  these were f i shed  and r e s u l t e d  i n  a harvest  o f  10,818 salmon: 200 
chinook, 107 sockeye, 1,100 coho, 1,084 p i n k  and 8,327 chum salmon (Table 8 ) .  

Escapement Abundance 

Chinook escapements were on ly  h a l f  o f  t h e  escapement goals i n  t h e  Unalak leet  
and Shaktoo l ik  S u b d i s t r i c t s ,  where the  major chinook salmon-producing streams 
are 1 ocated. Conversely, Moses Point ,  Norton Bay and Go1 ov i  n chinook escapements 
were above h i  s t o r i c  1 eve1 s (1962-86). 

Chum salmon escapements were below escapement goals i n  a l l  r i v e r s  f o r  which 
escapement goal s have been es tab l  i shed (Table 9) .  Escapements were general l y  
below average i n  a l l  s u b d i s t r i c t s ,  when compared t o  pas t  surveys. Very few p inks  
were seen i n  any Norton Sound streams. 

Coho salmon escapements were be l ieved adequate (ADF&G 1988). Since h i s t o r i c a l  
da ta  f o r  coho salmon escapements i s  very incomplete, escapement goals and 
h i s t o r i c  averages have n o t  y e t  been determined. 

Age, Sex, and Length Composition 

Comparisons o f  sex and l eng th  composit ion were n o t  subs tant ia ted  by s t a t i s t i c a l  
t e s t i n g .  Commercial catch samples were c o l l e c t e d  i n  th ree  s u b d i s t r i c t s  i n  1987: 
Unalakleet,  Shaktool i k and Moses Po in t .  Chinook samples were c o l l e c t e d  i n  both 
the  Unal ak lee t  commercial and t e s t  f i s h e r i e s .  

Chi nook salmon from the  commercial catch were predominant ly (70.8%) age-1.4 from 
the  1981 brood year  (Table 10). Only 162 samples were c o l l e c t e d  from t h e  commer- 
c i a l  f i s h e r y  and too  few samples (39) were c o l l e c t e d  from t e s t  n e t  catches t o  
accura te ly  assess the  age, sex o r  l eng th  o f  chinook salmon i n  the  t e s t  f i s h e r y .  
Unalak leet  and Shaktool i k fishermen t a r g e t  on chinook salmon w i t h  210 mm (8-1/4 
i n )  mesh g i l l  ne ts  f o r  a t  l e a s t  t he  f i r s t  commercial opening whereas t e s t  ne t  
catches are  taken w i t h  a 149 mm (5-1/2 i n )  mesh g i l l  ne t .  The Unalak leet  
commercial chinook catch consis ted o f  56.5% females. 

Chum salmon were sampled i n  Moses Po in t  and the  Unalak leet  commercial and t e s t  
f i s h e r i e s  (Table 11). Age composit ion i n  a l l  t h ree  f i s h e r i e s  were s i m i l a r .  A l l  
catches were dominated (95%) by age-0.3 and age-0.4 which were present  i n  nea r l y  
equal percentages. Less than 1% o f  catches were age-0.2 f i s h .  The percentage o f  
age-0.5 ranged from 2.5% t o  4.6%. Nearly equal percentages o f  males and females 
were taken i n  t he  Unalak leet  commercial catch. A g rea te r  percentage (65.4%) o f  
males were taken i n  t he  t e s t  f i she ry .  The Moses Po in t  commercial ca tch  cons is ted  
o f  fewer males (44.5%) than e i t h e r  t he  Unal ak lee t  commercial o r  t e s t  f i s h e r y  
catches. 



Coho salmon were sampled i n  t he  Unalak leet  commercial and t e s t  f i s h e r i e s  (Table 
12). Age-2.1 f i s h  dominated both f i s h e r i e s :  64.4% and 64.7% i n  t h e  commercial 
and t e s t  f i s h e r i e s ,  respec t i ve l y .  The catch consis ted o f  more age-3.1 and -1.1 
f i s h  than has been observed i n  prev ious years. Males and females were caught i n  
n e a r l y  equal numbers i n  t he  Unalak leet  commercial f i s h e r y .  The t e s t  f i s h  catches 
cons is ted  o f  s l i g h t l y  more females (53.8%); however, on l y  a small (119) number 
o f  f i s h  were sampled. 

Kotzebue Sound 

Commercial and Subsistence Harvest 

The 1987 commercial harvest  of salmon i n  the  Kotzebue D i s t r i c t  t o t a l e d  109,467 
chum salmon and 44 chinook salmon (Table 13). The harvest  was t h e  lowest  s ince 
1969 and i s  32% o f  t he  1982-86 average o f  339,320 chum salmon. Due t o  t h e  
except ional  l y  weak re tu rn ,  several c losures  were necessary i n  order  t o  a1 1 ow 
a d d i t i o n a l  f i s h  t o  reach the  spawning grounds. Only n ine  f i s h i n g  per iods  were 
scheduled i n  1987 compared t o  a normal season o f  f i f t e e n  per iods.  Catches were 
we l l  below the  7-year (1980-86) average throughout most o f  t he  season. The peak 
catch occurred du r ing  the  5 th  pe r iod  (8/3 - 8/4) when 27,084 chum salmon were 
sold. Commercial f i s h i n g  gear i n  the  Kotzebue area cons i s t s  o f  s e t  g i l l  ne ts  o f  
140 mm (5-1/2 i n )  t o  152 mm (6 i n )  s t re tched mesh and up t o  274 m (150 fm) i n  
aggregate l e n g t h  per  fisherman. 

Door-to-door subsistence fishermen in te rv iews  were conducted i n  two Kobuk R iver  
v i l l a g e s ,  Shungnak and Noorvi k, and one Noatak R iver  v i l l a g e ,  Noatak, du r ing  the  
l a s t  t h ree  weeks o f  September (Table 14). Fishermen from t h e  upper Kobuk R iver  
v i l l a g e  o f  Shungnak repor ted  b e t t e r  than average catches. The average ca tch  per  
f i s h i n g  f a m i l y  i n  Shungnak was 329 chum salmon compared t o  t h e  1982-86 average 
o f  242. R e l a t i v e l y  s tab le  water l e v e l s  al lowed f o r  susta ined e f f o r t  as compared 
t o  prev ious seasons when nets  had t o  be p u l l e d  f o r  2-3 weeks because o f  h igh  
water. Noorv ik  f ishermen repor ted  a below average catch o f  189 chum salmon per  
f i s h i n g  f a m i l y  compared t o  the  1982-86 average o f  265. Noatak v i l l a g e  fishermen 
were s t i l l  f i s h i n g  a t  t he  t ime o f  t he  survey bu t  repor ted  a p a r t i a l  harvest  o f  
225 chum salmon per  f i s h i n g  fami ly ,  which i s  below the  1980-84 average o f  287. 
Tota l  chum salmon harvests f o r  t h e  th ree  v i l l a g e s  were 4,279, 6,604, and 2,921 
f o r  Shungnak, Noorv ik  and Noatak, respec t i ve l y .  

Escapement Abundance 

A e r i a l  surveys of index spawning streams i n  1987 were hindered by poor weather 
(Table 15).  General ly,  escapements were found t o  be l e s s  than the  escapement 
goals. Opt imal ly ,  a l l  index areas w i t h i n  each r i v e r  are f lown th ree  t imes t o  
cover t h ree  phases o f  t he  migra t ion :  e a r l y ,  peak and 1 ate. A combination o f  poor 
weather, t u r b i d  water cond i t ions  and a l a c k  o f  s u i t a b l e  survey a i r c r a f t  and 
p i l o t s  r e s u l t e d  i n  on l y  one se t  o f  surveys being f lown on t h e  Noatak R iver  
system and on l y  two se ts  on the  upper Kobuk and Tutuksuk Rivers.  Escapements i n  
t he  lower Kobuk R iver  t r i b u t a r i e s  o f  the  Salmon, S q u i r r e l  and Tutuksuk R iver  
were l e s s  than one h a l f  o f  the  escapement goals se t  f o r  those index areas. The 
bes t  escapements were observed on the  upper Kobuk R ive r  where escapements were 
judged t o  be 80% o f  t he  a e r i  a1 survey goal . A1 1 a e r i  a1 surveys were f lown a f t e r  



peak spawning. The number of f i s h  counted on the  lower and upper Kobuk was 6,247 
and 8,210 f i s h ,  respec t i ve l y .  Approximately 9,295 salmon were counted on t h e  
Noatak River,  however poor cond i t ions  prevented a complete survey. 

Age, Sex, and Length Composition 

Comparisons o f  sex and l eng th  composit ion were n o t  subs tant ia ted  by s t a t i s t i c a l  
t e s t i n g .  Chum salmon were sampled from the  Kotzebue Sound commercial and Noatak 
R iver  t e s t  f i s h  catch and spawning areas on the  lower Noatak and Kobuk Rivers 
(Table 16). I n  add i t ion ,  subsistence catches were sampled f o r  age p r i o r  t o  t he  
f i r s t  commercial opening and du r ing  the  f i r s t  mid-season c losure .  The 1987 
commerci a1 ca tch  was dominated by age-0.3 (43.5%), f o l l  owed by age-0.4 (30.7%). 
Age-0.2 comprised 14.2% o f  t he  catch and age-0.5 chum salmon made up a record  
11.6%. Age-0.5 f i s h  have h i s t o r i c a l l y  comprised l e s s  than 1% o f  t he  catch. A 
temporal change i n  age composit ion was observed w i t h  o lde r  f i s h  dominat ing e a r l y  
catches and decreasing p ropo r t i ona te l y  as t h e  season progressed. 

General ly,  i n  t he  Kotzebue D i s t r i c t ,  a t o t a l  o f  f i f t e e n  f i s h i n g  per iods  are 
scheduled tw ice  weekly from approximately J u l y  10 t o  August 31. Since o n l y  n ine  
f i s h i n g  per iods  were scheduled i n  1987, i t  was estimated, us ing  t h e  1980-86 
average p e r i o d  propor t ions  o f  catch, t h a t  41% o f  t he  catch would have occurred 
du r ing  the  s i x  c losed f i s h i n g  per iods.  Using t h i s  procedure the  est imated age 
composit ion, i f  15 per iods had been scheduled, was 13.5% age-0.2, 41.5% age-0.3, 
33.4% age-0.4 and 11.6% age-0.5 chum salmon. 

The sex r a t i o  was nea r l y  equal w i t h  the  commercial catch c o n s i s t i n g  o f  49.4% 
females and 50.6% ma1 es. 

The age composit ion o f  chum salmon caught i n  t he  Noatak R iver  t e s t  f i s h e r y  was 
s i m i l a r  t o  t h e  commercial catch. However, t he  t e s t  f i s h  ca tch  cons is ted  o f  more 
age-0.4 and fewer age-0.3 than d i d  t h e  commercial catch. Samples c o l l e c t e d  on 
the  spawning grounds consis ted o f  a h igher  percentage o f  age-0.2 than d i d  
commercial o r  t e s t  f i s h  catches. This  may be a r e s u l t  o f  sampling the  l a t t e r  
p a r t  o f  t h e  m ig ra t i on  which would tend towards a h igher  percentage o f  younger 
f i s h .  

I n  general,  female chum salmon are small e r  than ma1 es f o r  a g iven age and both 
show an increase i n  mean leng th  w i t h  age. I n  add i t ion ,  Noatak R iver  chum salmon 
were observed t o  be l a r g e r  than Kobuk River  chum salmon (Table 17). 
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TABLES AND FIGURES 



Table 1 .  Norton Sound commercial salmon e f f o r t  and c a t c h  by s u b d i s t r i c t ,  
1987. 

F i s h e r -  Catch ( n o s . )  
S u b d i s t r i c t  men Chinook C h u m  Pink Sockeye Coho Total  

Nome 10 3 5,646 0 0 577 6,226 

Go1 ovi n  2 1 166 4,334 1,579 51 2,203 48,333 

Moses Po in t  3 4 907 17,278 568 15 64 18,832 

Norton Bay 12 544 3,586 16 0 145 4,291 

Shaktool i  k 39 2,214 14,088 0 0 6,193 22,495 

Unal akl  e e t  65 3,246 17,525 97 141 15,097 36,106 

D i s t r i c t  
Tota l  s  164a 7,080 1 0 2 , 4 5 7 ~  2,260 207 24,279 136,283 

" Total  f i shermen i s  t o t a l  number o f  f i s h i n g  p e r m i t s  f i s h e d  d u r i n g  t h e  
1987 f i s h i n g  season i n  Norton Sound. 



T a b l e  2 .  Commercial salmon s e t  g i l l  n e t  c a t c h  and e f f o r t  i n  
Nome, Norton Sound S u b d i s t r i c t  1 ,  1987.  

P e r i o d  Hours No. o f  Ca tch  ( n o s . )  
P e r i o d  Da te s  F i s h e d  Fishermen Chinook Chum Coho 

Season  T o t a l  240 10 3 5 ,646  577 



Table 3 .  Commercial salmon set  g i l l  net catch and e f for t  in Golovin, Norton 
Sound Subdistrict 2, 1987. 

Peri od Hours No. of Catch (nos.)  
Period Dates Fished Fishermen Chinook C h u m  Pink Sockeye Coho 

Season Total 960 21b 166 4,334 1,579 51 2,203 

a N O  buyers present. 
Total fishermen i s  total  number of fishing permits fished during the 1987 
fishing season. 



Table  4. Commercial salmon s e t  g i l l  n e t  c a t c h  and e f f o r t  i n  Moses P o i n t ,  
Norton Sound S u b d i s t r i c t  3, 1987. 

Per iod  Hours No. o f  Catch ( n o s . )  
Per iod Dates  Fished Fishermen Chinook Chum Pink Sockeye Coho 

Season Tota l  744 34b 907 17,278 568 15 6 4 

a N O  buyers  p r e s e n t .  
To ta l  f i shermen i s  t o t a l  number o f  f i s h i n g  p e r m i t s  f i s h e d  d u r i n g  t h e  1987 
f i s h i n g  season .  



Table 5 .  Commercial salmon se t  g i l l  n e t  ca t ch  and e f f o r t  f o r  Nor ton Bay, 
Nor ton  Sound S u b d i s t r i c t  4, 1987. 

Pe r i od  Hours No. o f  Catch (nos. 1 
Pe r i od  Dates F ished Fishermen Chinook Chum P ink  Coho 

Season T o t a l  1,056 12= 544 3,586 16 145 

a No f i s h i n g  e f f o r t  due t o  severe storm. 
No buyers p resen t .  
T o t a l  f ishermen i s  t o t a l  number o f  f i s h i n g  p e r m i t s  f i s h e d  d u r i n g  t h e  
1987 f i s h i n g  season. 



Table 6 .  Commercial salmon s e t  n e t  g i l l  ca t ch  and e f f o r t  i n  
Shaktool  i k, Nor ton Sound S u b d i s t r i c t  5, 1987. 

Pe r i od  Hours No. o f  Catch (nos.)  
Pe r i od  Dates Fished Fishermen Chinook Chum Coho 

Season T o t a l  760 3gb 2,214 14,088 6,193 

a NO buyers p resen t .  
T o t a l  f ishermen i s  t o t a l  number o f  f i s h i n g  pe rm i t s  f i s h e d  
d u r i n g  t h e  1987 f i s h i n g  season. 



Table 7. Commercial salmon s e t  g i l l  n e t  ca t ch  and e f f o r t  i n  
Una lak lee t ,  Nor ton Sound S u b d i s t r i c t  6, 1987. 

Pe r i od  Hours No. o f  Catch (nos.)  
Pe r i od  Dates F ished Fishermen Chinook Chum Sockeye Coho 

Season T o t a l  720 65a 3,246 17,525 97 15,097 

a T o t a l  f ishermen i s  t o t a l  number o f  f i s h i n g  pe rm i t s  f i s h e d  d u r i n g  
t h e  1987 f i s h i n g  season. 



T a b l e  8 .  S u b s i s t e n c e  salmon c a t c h  and e f f o r t  i n  Nome, N o r t o n  Sound 
S u b d i s t r i c t  1, 1987. a 

Catch  ( n o s . )  
P e r m i t s  P e r m i t s  P e r m i t s  Chi  - Sock- 

L o c a t i o n  I s s u e d  Re tu rned  F i s h e d  nook Chum P i n k  eye Coho T o t a l  

M a r i n e  
Waters 110 106 7 0 187 5,366 326 83 496 6,458 

S i n u k  R. 12 8 4 1 85 2 6 4 28 144 

E ldo rado  R. 2 2 2 1 74 0 0 84 159 

Snake R .  7 6 6 4 2 4 15 5 63 111 

Penny R. 0 0 0 0 0 0 0 0 0 

Solomon R. 5 5 2 0 13 7 7 0 0 144 

F e a t h e r  R. 0 0 0 0 0 0 0 0 0 

Bonanza R. 2 1 0 0 0 0 0 0 0 

C r i p p l e  R. 1 1 1 0 0 0 0 0 0 

S a f e t y  
Sound 0 0 0 0 0 0 0 0 0 

T o t a l  s  2 2 7 210 136 200 8,327 1,084 107 1,100 10,818 

" H a r v e s t e d  by beach s e i n e  o r  s e t  g i l l  n e t .  



Table  9 .  Salmon a e r i a l  survey c o u n t s  and chum salmon a e r i a l  survey g o a l s  f o r  
Norton Sound s t r e a m s ,  1987. 

Chum 
S u b d i s t r i c t  Stream Chinook Goala Count Pink cohob 

Nome ( 1 )  SinukC 
Snake 
Nome 
Flambeau 
El dorado 
Bonanza 
Sol omon 

Golovin ( 2 )  Fish  193 
Ni ukl uk 10 
Boston 583 

Moses P t .  ( 3 )  ~ w i n i u k ~  314 
Tubutul i k 4 7 4 

Norton Bay ( 4 )  I n g l u t a l  ikC 945 
Ungal i kc 44 

Shaktool i k ( 5 )  Shaktool i kc 386 

Unal akl  e e t  ( 6 )  Unal akl  e e t  systemi 476 
North RiverC 445 

A e r i a l  survey goal i s  based on t h e  average o f  h i s t o r i c a l  peak a e r i a l  survey 
c o u n t s  wi th  a "good" o r  " f a i r "  r a t i n g .  
Most coho surveys  flown under poor c o n d i t i o n s .  
Peak chum salmon c o u n t s .  
Boat su rvey  c o u n t .  
Inc ludes  c o u n t s  from Ophir Creek.  
Expanded tower  c o u n t s .  
Aeri a1 su rvey  c o u n t .  
Unacceptable  c o n d i t i o n s .  
P a r t i a l  su rvey ;  i n c l u d e s  c o u n t s  from Old Woman. 



Table 10. Age and sex compos i t i on  percentages o f  ch inook salmon 
samples f rom t h e  Una lak l ee t  commercial and t e s t  f i s h e r i e s ,  
1987. 

F i she ry  & 
Sample dates 

- - 

Brood Year and Age Group 

1983 1982 1981 1980 

1.2 1.3 1.4 1.5 T o t a l  

Unal a k l  e e t  Femal e  0.0 3.7 44.7 8 .1  56.5 
Commerci a1 a Ma1 e  3.7 8.7 26.1 5.0 43.5 
(6/26-7/28) T o t a l  3.7 12.4 70.8 13.1 100.0 

Sample S ize  6 20 115 2 1 162 

Unal ah1 ee; Female 0.0 2.6 35.9 2.6 41.1 
Test  F i s h  Ma1 e  15.4 23.1 20.5 0.0 59.0 
(6/20-7/17) T o t a l  15.4 25.6 56.4 2.6 100.0 

Sample S i ze  6 10 2 2 1 3 9 

a Most f ishermen t a r g e t  ch inook salmon w i t h  216 mm (8-1/2 i n )  mesh 
g i l l  n e t s  d u r i n g  ch inook  salmon m i g r a t i o n .  
Tes t  n e t  i s  149 mm (5-7/8 i n )  mesh g i l l  ne t .  



Table  11. Age and s e x  composi t ion p e r c e n t a g e s  o f  chum salmon samples 
t aken  by s e t  g i l l  n e t  from Norton Sound, 1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0 .5  Tota l  

Unal akl  e e t  Female 0.2 21.2 27.3 1.7 50.4 
Commerci a1 Ma1 e 0.7 24.2 23.4 1.3 49.6 
(7/7-8/19) Tota l  0.9  45.4 50.7 3 .0  100.0 

Sample S i z e  5 274 306 18 603 

Unal akl  e e t  Female 0.0 15.8 16.3 2.5 34.6 
T e s t  F i s h  Ma1 e 0.8  34.8 27.7 2 . 1  65.4 
(6/16-9/07) Tota l  0.8  50.6 44.0 4.6 100.0 

Sample S i z e  5 307 267 2 8 607 

Moses P o i n t  Female 0.0 23.5 3 1  . O  1 . O  55.5 
Commerci a1 Ma1 e 0.5 21.5 21 . O  1 .5  44.5 
(6/27-7/15) Tot  a1 0.5 45.0 52.0 2.5 100.0 

Sample S i z e  1 90 104 5 200 



Table 12. Age and sex composition percentages of coho salmon 
samples taken by s e t  g i l l  net from the  Unalakleet 
commercial f i shery ,  1987. 

Brood Year and Age Group 

1984 1983 1982 

1.1 2.1 3 . 1  Total 

Unal akl e e t  Femal e 5.0 29.9 16.2 51.1  
Commerci a1 Ma1 e 3.2 34.5 11.2 48.9 
(7/28-8/28) Total 8.2 64.4 27.4 100.0 

Sample Size 23 179 76 2 78 

Unal akl e e t  Female 11.8 32.8 9.2 53.8 
Test Neta Ma1 e 4.2 31.9 10.1 46.2 
(7/30-9/7)  Total 16.0 64.7 19.3 100.0 

Sample Size 19 7 7 23 119 

a Test net i s  149 mm (5 -7 /8  in )  mesh g i l l  ne t .  



Table 13. Commercial e f f o r t  and ca t ch  o f  ch inook  and chum salmon i n  
t h e  Kotzebue D i s t r i c t  by f i s h i n g  per iod ,  1987. 

Pe r i od  Hours No. o f  Catch (nos. )  
Pe r i od  Dates F ished Fishermen Chi nook Chum 

Season T o t a l  276 1 60a 44 109,467 

a T o t a l  f ishermen i s  t o t a l  number o f  f i s h i n g  p e r m i t s  f i s h e d  d u r i n g  
t h e  1987 f i s h i n g  season. 



Table 14. Est imated subs is tence  e f f o r t  and ca t ch  o f  chum 
salmon by v i l l a g e ,  Kotzebue D i s t r i c t ,  1987. 

V i l l a g e  Number o f  Chum Salmon Average Catch 
F i  shermen Harvest  p e r  Fisherman 

Noataka 13 

Noorv i  k  3  5 

Shungnak 13 

D i s t r i c t  t o t a l  61 13,804 226 

a Most f ishermen s t i l l  f i s h i n g  a t  t i m e  o f  survey. 



Table  15.  C h u m  salmon a e r i a l  su rvey  c o u n t s  and g o a l s  f o r  
Kotzebue Sound s t reams ,  1987. 

River  
Aeri a1 Survey Aeri a1 Survey 

Goal a Count 

Noatak 80,000 

S q u i r r e l  11,500 

Salmon 7,000 

Tutuksuk 2,000 

Upper Kobuk R .  
(between Kobuk 
and t h e  1 ower 
canyon) 10,000 

a A e r i a l  su rvey  goal based on average  h i s t o r i c a l  a e r i a l  
s u r v e y s  o f  "good" o r  " f a i r "  r a t i n g .  
Surveyed p r i o r  t o  peak spawning. 



Tab le  16. Age c o m p o s i t i o n  o f  chum salmon samples f r o m  Kotzebue D i s t r i c t  c a t c h  
and escapement, 1987 . a  

Brood Year and Age Group 

1984 1983 1982 1981 
Sample 

Source/Pro j e c t  Dates S i z e  0.2 0.3 0.4 0.5 

KOTZEBUE SOUND 
Commerci a1 Catch 7/14-8/21 1987 

( a c t u a l  ) 

Commercial Catch 
(expanded) 

Subs is tence  7/07-7/11 87 
7/28-8/01 264 

NOATAK RIVER 
Noatak t e s t  f i s h  7/23-8/27 999 

Lower Noatak esc  9/17 440 
( s e i n e )  

KOBUK RIVER 
S q u i r r e l  R esc 8/31-9/02 242 
( s e i n e  & c a r c a s s )  

Salmon R esc 9/04-9/05 2 15 
( c a r c a s s )  

Lower Kobuk esc 8/31-9/05 457 
( S q u i r r e l  & Salmon R combined) 

a A l l  samples t a k e n  by s e t  g i l l  n e t  u n l e s s  o t h e r w i s e  i n d i c a t e d .  



Table 17. Mean 1 ength (mm) of chum salmon samples from Kotzebue 
D i s t r i c t  catch and escapement, 1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 

Commerci a1 Femal e s  552 583 602 611 
Catch Ma1 es  562 60 1 623 636 
( g i l l  n e t )  Total 559 592 613 622 

Sample Size 232 728 751 275 

Salmon R Femal e s  526 547 579 579 
Escapement Ma1 es  574 598 617 623 
( ca rcass )  Total 548 564 597 608 

Sample Size 3 2 4 9 3 7 14 

Squirrel  R Females 527 549 559 579 
Escapement Ma1 es  550 592 6 19 607 
(beach se ine  Total 538 563 589 586 
and ca rcass )  Sample Size 28 99 40 2 1 

Noatak R Femal es  53 5 568 588 591 
Escapement Ma1 es  568 603 646 644 
(beach se ine )  Total 552 586 622 622 

Sample Size 9 2 155 143 4 1 









APPENDICES 



Appendix A.1 .  Age and sex of chinook salmon sample taken by s e t  g i l l  net  
from the  Unal ak lee t  commercial f i s h e r y ,  1987. 

Brood Year and Age Group 

1983 1982 1981 1980 

1.2 1.3 1 .4  1 .5  Total 

Stratum Dates: 6/22-9/04 
Sample Dates : 6/26-7/28 
Sample Size :  162 

Femal e Percent 0.0  3 . 7  44 .7  8 . 1  56 .5  
Sample Size 0 6 73 13 9 2 

Percent 3.7 8 . 7  26 .1  5 .0  43.5 
Sample Size 6 14  4 2 8 7 0 

Total Percent 3 .7  12.4 70 .8  1 3 . 1  100.0  
Sample Size 6 2 0 115 2 1 162 
Std.  Error 1.5  2 .6  3 .6  2 .7  



Appendix A.2. Length (mm) by age and sex o f  ch inook  salmon 
sample taken  by s e t  g i l l  n e t  f r om  t h e  Una lak l ee t  
commerci a1 f i s h e r y ,  1987. 

Brood Year and Age Group 

1983 1982 1981 1980 

1.2 1.3 1.4 1.5 

Femal es 

Mean Length 
Std.  E r r o r  
Sample S i ze  

Mean Length 
Std.  E r r o r  
Sample S i ze  

Sexes Combined 

Mean Length 
Std.  E r r o r  
Sample S ize  



Appendix A.3. Age and sex of chinook salmon sample taken with 149 mm 
(5 -7 /8  i n )  mesh g i l l  ne t  from t h e  Unalakleet t e s t  f i s h e r y ,  
1987. 

Brood Year and Age Group 

1983 1982 1981 1980 

1 .2  1.3 1 .4  1 .5  Total 

Sample Dates: 6/20-7/17 
Sample S ize :  3 9 

Femal e Percent 0.0 2.6 35.9 2.6 41.1 
Sample S ize  0 1 14 1 16 

Percent 15.4 23.1 20.5 0 .0  59.0 
Sample S ize  6 9 8 0 23 

Total Percent  15.4 25.6 56.4 2.6 100.0 
Sample S ize  6 10 2 2 1 3 9 
Std .  Error  5.9 7 .1  8 .0  2.6 



Appendix A.4 .  Length (mm) by age and sex f o r  ch inook  salmon sample 
t aken  by 149 mm (5-7/8 i n )  mesh s e t  g i l l  n e t  f r om  t h e  
Unal a k l e e t  t e s t  f i s h e r y ,  1987. 

Brood Year and Age Group 

1983 1982 1981 1980 

1.2 1.3 1.4 1.5 

Femal es 

Mean Length 
Std.  E r r o r  
Sample S i z e  0 

Mean Length 496 
Std.  E r r o r  40 
Sample S i ze  6 

Sexes Combined 

Mean Length 496 
S td .  E r r o r  40 
Sample S i ze  6 



Appendix A.5.  Age and sex of chum salmon sample taken by s e t  g i l l  ne t  
from t h e  Moses Point  commercial f i s h e r y ,  1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 Total 

Stratum Dates: 6/22-7/17 
Sample Dates: 6/27-7/15 
Sample S ize :  200 

Femal e Percent 0.0 23.5 31.0 1 . O  55.5 
Sample S ize  0 4 7 62 2 11 1 

Percent 0.5 21.5 21.0 1.5 44.5 
Sample S ize  1 43 4 2 3 8 9 

Total Percent 0.5 45.0 52.0 2.5 100.0 
Sample S ize  1 9 0 104 5 200 
Std .  Error  0.0 0.4 0.4 0.1 



Appendix A . 6 .  Length (mm) by age and sex o f  chum salmon sample 
t aken  by s e t  g i l l  n e t  f r om  t h e  Moses P o i n t  
commerci a1 f i shery,  1987. 

Brood Year and Age Group 

1984 1983 1982 

0.2 0.3 0.4 0.5 

Femal es 

Mean Length 
Std.  E r r o r  
Sample S ize  

Mean Length 
Std.  E r r o r  
Sample S i ze  

Sexes Combined 

Mean Length 
Std.  E r r o r  
Sample S i ze  



Appendix A.7.  Catch, age and sex of chum salmon taken by s e t  g i l l  n e t  
from t h e  Unal akl e e t  commerci a1 f i s h e r y ,  1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 Total 

Stratum Dates: 6/22-9/04 
Sample Dates: 7/7-8/19 
Sample S ize :  603 

Femal e Percent 0.2 21.2 27.3 1.7 50.4 
Catch 35 3,715 4,784 298 8,832 

Percent 0.7 24.2 23.4 1.3 49.6 
Catch 123 4,241 4,101 228 8,693 

Total Percent  0.9 45.4 50.7 3.0 100.0 
Catch 158 7,956 8,885 526 17,525 
Std .  Error  67 356 357 122 



Appendix A.8 Length (mm) by age and s e x  o f  chum salmon sample t aken  
by s e t  g i l l  n e t  from t h e  Una lak lee t  commercial f i s h e r y ,  
1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 

Females 

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Sexes Combined 

Mean Length 
S t d .  E r r o r  
Sample S i z e  



Appendix A.9. Age and sex of chum salmon sample taken by 149 mm (5-7 /8  i n )  
mesh g i l l  net from the  Unalakleet t e s t  f i s h e r y ,  1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 Total 

Sample Dates : 6/16-9/07 
Sample Size:  607 

Femal e Percent 0.0  15.8 16.3 2.5 34.6 
Sample Size  0 9 6 9 9 15 2 10 

Percent 0.8 34.8 27.7 2 .1  65.4 
Sample Size 5 211 168 13 397 

Total Percent 0.8 50.6 44.0 4.6 100.0 
Sample Size 5 307 267 2 8 607 
Std .  Error 0.4 2.0 2.0 0 . 8  



Appendix A.lO. Length (mm) by age and sex f o r  chum salmon sample 
taken  by 149 mm (5-7/8 i n )  mesh g i l l  n e t  f rom t h e  
Una lak l ee t  t e s t  f i s h e r y ,  1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 

Females 

Mean Length 
Std.  E r r o r  
Sample S i ze  

Mean Length 
Std.  E r r o r  
Sample S ize  

Sexes Combined 

Mean Length 
Std.  E r r o r  
Sample S ize  



Appendix A . l l .  Age and sex of coho salmon sample taken by s e t  g i l l  
net  from the  Unalakleet commercial f i s h e r y ,  1987. 

Brood Year and Age Group 

1984 1983 1982 

1.1 2.1 3 . 1  Total 

Stratum Dates: 7/13-9/04 
Sample Dates : 7/28-8/28 
Sample Size:  278 

Femal e Percent 5.0  29.9 16.2 51 .1  
Sample Size 14 83 4 5 142 

Ma1 e Percent 3.2 34.5 11.2 48.9 
Sample Size 9 9 6 3 1 136 

Total Percent 8 .2  64.4 27.4 100.0 
Sample Size 2 3 179 7 6 278 
Std .  Error 1.6 2.9 2 .9  



Appendix A.12. Length (mm) by age and s e x  f o r  coho salmon 
sample t a k e n  by s e t  g i l l  n e t  from t h e  
Unal akl  e e t  commerci a1 f i s h e r y ,  1987. 

Brood Year and Age Group 

1984 1983 1982 

1.1 2.1 3.1 

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Sexes  Combined 

Mean Length 
S t d .  E r r o r  
Sample S i z e  



Appendix A.13. Age and sex o f  coho salmon t a k e n  by 149 mm (5-7 /8  i n )  
mesh g i l l  n e t  f r o m  t h e  U n a l a k l e e t  t e s t  f i s h e r y ,  1987. 

Brood Year and Age Group 

1984 1983 1982 

1.1 2.1  3.1 T o t a l  

Sampl e Dates : 7/30-9/7 
Sample S i z e :  119 

Female Percen t  11.8 32.8 9.2 53.8 
Sample S i z e  14 3 9 11 64 

Percen t  4.2 31.9 10.1  46.2 
Sample S i z e  5 38 12 5 5 

T o t a l  Pe rcen t  16.0 64.7 19.3 100.0 
Sample S i z e  19 7 7 2 3 119 
S td .  E r r o r  3 .4  4.4 3.6 



Appendix A.14. Length (mm) by age and s e x  f o r  coho salmon 
sample t aken  by 149 mrn (5-7/8  i n )  mesh s e t  
g i l l  n e t  from t h e  Una lak lee t  t e s t  f i s h e r y ,  
1987. 

Brood Year and Age Group 

1984 1983 1982 

1.1 2 . 1  3 . 1  

Females 

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Sexes  Combined 

Mean Length 
S t d .  E r r o r  
Sample S i z e  



Appendix B.1.  Thousands of chum salmon in the  Kotzebue 
commerci a1 f i  shery by age group, 1962- 1987. 

Aqe Class 
Sampl e 

Year Si zea 0.2 0.3 0 .4  ~ o t a l  

1987' expanded 24 .8  76.5 61 .6  184.2 

10 y r  avg 22.5 201.8 90 .3  315.4 
(1977-1986)  

a Sample s i z e  in numbers of f i s h .  
Tota ls  do not include age 0.5  f i s h  which genera l ly  cont r ibute  
l e s s  than 1% towards the  commercial f i she ry .  

' Expanded numbers include est imates of numbers of f i s h  in each age 
c l a s s  t h a t  would have been caught during closed f i sh ing  periods.  



Appendix B.2. Percent age and and sex composition of chum salmon samples 
taken in the  Kotzebue commercial f i s h e r y ,  1962-1987. 

Aqe Class 
Sample 

Year Si zea Ma1 es  Femal e s  0.2 0.3 0 .4  0 .5  

1 9 8 7 ~  e x p a n d e d  13.5 41.5 33 .4  11.6 

Mean 49.8 50.2 9.2 60.2 29 .1  1 .5  
1977- 1986 

a Sample s i z e  in numbers of f i s h .  
Expanded percentages incl  udes est imates of age composition f o r  closed 
f i sh ing  periods.  



Appendix B . 3 .  Catch, age and sex  of chum salmon taken by s e t  
g i l l  ne t  from t h e  Kotzebue Sound commercial 
f i s h e r y  by sample per iod,  1987. 

Brood Year and Age Group 

1984 1983 1982 1981 - - - -  
0.2 0.3 0.4 0.5 Tota l  

Stratum Dates: 7/13-7/17 
Sample Size: 439 

Female Percent 0.5 6.4 24.6 12.1 43.6 
Catch 15 194 748 368 1,325 

Male Percent 1.1 13.0 32.0 10.3 56.4 
Catch 33 395 972 313 1,713 

Tota l  Percent 1.6 19.4 56.6 22.4 100.0 
Catch 48 589 1,720 681 3,038 
Std. E r r o r  18 57 72 61 

Stratum Dates: 7/20-7/24 
Sample Size: 430 

Female Percent 0.0 11.7 21.0 10.3 43.0 
Catch 0 1,751 3,143 1,542 6,436 

Male Percent 3.3 18.6 26.7 8.4 57.0 
Catch 494 2,784 3,996 1,257 8,531 

Tota l  Percent 3.3 30.3 47.7 18.7 100.0 
Catch 494 4,535 7,139 2,799 14,967 
Std. E r ro r  129 332 361 282 

Stratum Dates: 8 /3 -8 /7  
Sample Size: 221 

Female Percent 8.3 22.0 12.4 6.9 49.6 
Catch 4,325 11,463 6,461 3,595 25,844 

Male Percent 5.5 25.6 14.7 4.6 50.4 
Catch 2,866 13,337 7,659 2,397 26,259 

Tota l  Percent 13.8 47.6 27.1 11.5 100.0 
Catch 7,191 24,800 14,120 5,992 52,103 
Std. E r ro r  1,212 1,754 1,561 1,121 

Sample Dates: 8/13-8/14 
Sample Size: 451 

Female Percent 6.0 24.1 17.5 6.9 54.5 
Catch 1,375 5,520 4,009 1,581 12,485 

Male Percent 11.5 19.5 11.8 2.7 45.5 
Catch 2,635 4,467 2,703 619 10,424 

To ta l  Percent 17.5 43.6 29.3 9.6 100.0 
Catch 4,010 9,987 6,712 2,200 22,909 
Std. E r ro r  410 536 492 318 

Sample Dates: 8/17-8/21 
Sample Size: 446 

Female Percent 7.0 26.0 12.9 2.9 48.8 
Catch 1,152 4,277 2,122 477 8,028 

Male Percent 15.6 21.1 10.9 3.6 51.2 
Catch 2,566 3,471 1,793 592 8,422 

Tota l  Percent 22.6 47.1 23.8 6.5 100.0 
Catch 3,718 7,748 3,915 1,069 16,450 
Std. E r ro r  326 389 332 192 



Appendix 8 .4 .  Catch, age and sex of chum salmon taken by s e t  g i l l  net  from 
the  Kotzebue Sound commercial f i she ry ,  a1 1 periods combined, 
1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0 . 5  Total 

Sample Size:  1,987 

Total 

Percent 
Catch 

Percent 
Catch 

Percent 14.1 43.5 30.7 11.6 100.0 
Catch 15,461 47,659 33,606 12,741 109,467 

Std.  Error 1,327 1,905 1,710 1,215 



Appendix B.5 .  Length (mm) by age and sex of chum salmon sample 
taken by s e t  g i l l  net  from the  Kotzebue commercial 
f i s h e r y ,  1987. 

Brood Year and Age Group 

1983 1982 198 1 1980 

0.2 0.3 0.4 0.5 

Femal e s  

Mean Length 
Std.  Error 
Sample Size 

Mean Length 
Std.  Error 
Sample Size  

Sexes Combined 

Mean Length 
Std.  Error 
Sample Size 



Appendix B.6. Age and sex of chum salmon escapement sample from t h e  
Squ i r r e l  River,  1987. a 

- 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 Total 

Sample Dates : 8/31 -9/02 
Sample S ize :  242 

Femal e Percent  8 .1  32.5 11.5 7 . 7  59.8 
Sample S ize  20 79 28 19 146 

Percent 7.3 19.2 11.1 2.6 40.2 
Sample S ize  18 46 2 7 6 9 7 

Total Percent 15.3 50.4 22.7 11.6 100.0 
Sample S ize  3 7 122 5 5 2 8 242 
S td .  Error  2 .3  3.2 2.7 2.1 

a Combined ca rcas s  (216) and beach s e i n e  (26) sample. 



Appendix B.7. Length (mm) by age and sex of chum salmon escapement 
sample taken from t h e  Squ i r r e l  River ,  1987.a 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0 .5  

Mean Length 
S td .  Er ror  
Sample S ize  

Mean Length 
S td .  Er ror  
Sample S ize  

Sexes Combined 

Mean Length 
S td .  Error  
Sample S ize  

a Combined c a r c a s s  (216) and beach se ine  (26) sample. 



Appendix B.8. Age and sex of chum salmon ca rcas s  sample from t h e  Salmon River ,  
1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0 .4  0.5 Total 

Sample Dates: 9/04-9/05 
Sample S ize :  2 15 

Femal e Percent 9.8 21.8 14.4 4.2 50.2 
Sample S ize  2 1 47 3 1 9 108 

Percent 11.2 13.5 15.8 9.3 49.8 
Sample S ize  2 4 29 3 4 2 0 107 

Total Percent 21.0 35.3 30.2 13.5 100.0 
Sample S ize  4 5 76 6 5 2 9 2 15 
Std .  Error  6 7 7 5 



Appendix B.9.  Length (mm) by age  and s e x  o f  chum salmon c a r c a s s  
sample  t a k e n  from t h e  Salmon R i v e r ,  1987.  

Brood Year and Age Group 

1984 1983 1982 198 1 

0.2  0.3 0 . 4  0 . 5  

Females 

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Sexes  Combined 

Mean Length 
S t d .  E r r o r  
Sample S i z e  



Appendix B. 10. Age and sex of chum salmon escapement sample taken by beach 
se ine  from the  lower Noatak River, 1987. 

Brood Year and Age Group 

1984 1983 1982 1981 

0.2 0.3 0.4 0.5 Total 

Sample Dates: 9/17 
Sample Size :  440 

Femal e Percent 10.5 17.8 13.7 3 .9  45.9 
Sample Size 46 78 60 17 201 

Percent 10.5 18.8 19.3 5.5 54 .1  
Sample Size 46 83 8 6 2 4 239 

Total Percent 21 . O  36.6 33.0 9 .4  100.0 
Sample Size 9 2 161 146 4 1 440 
Std.  Error 1.9 2.3 2.2 1.4 



Appendix B . l l .  Length (mm) by age and sex o f  chum salmon escapement 
sample taken  by beach se ine  f rom t h e  Noatak R i ve r ,  1987. 

Brood Year and Age Group 

1984 1983 1982 198 1 

0.2 0.3 0.4 0.5 

Femal es 

Mean Length 
Std.  E r r o r  
Sample S i ze  

Mean Length 
Std.  E r r o r  
Sample S i ze  

Sexes Combined 

Mean Length 
Std.  E r r o r  
Sample S i ze  



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

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