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ABSTRACT 

The 1984 commercial, subsistence, and sport harvest of the five species of 
Pacific salmon (Oncorhynchus sp.) found in the Norton Sound - Kotzebue Sound 
area are presented by age, sex, length, or fishing d i s t r i c t  along with appen- 
dices of historical performance. Peak aerial  survey salmon escapement counts, 
side-scan sonar, and tower counts are presented for a l l  systems enumerated. 
Age, sex, and length data from escapement sampling are also presented. 

KEY WORDS: Norton Sound, Kotzebue Sound, harvest , escapement, Oncorhynchus 
tshawytscha,  0. nerka, 0. k e t a ,  0. k i s u t c h ,  0. gorbuscha, age- 
size-sex composition, fishery synopsis. 



INTRODUCTION 

The Norton Sound, P o r t  Clarence, and Kotzebue Sound commercial salmon manage- 
ment d i s t r i c t s  i nc l ude  a l l  waters from P o i n t  Hope n o r t h  o f  Kotzebue t o  Canal 
Po in t  L i g h t  south of Stebbins. The P o r t  Clarence D i s t r i c t  l oca ted  w i t h i n  
t h i s  r eg ion  has been c losed 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 nc ludes  a l l  waters from Canal P o i n t  L i g h t  n o r t h  t o  
Cape Douglas (F igu re  1 ) .  Th is  d i s t r i c t  i nc ludes  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  1  ), Golov in  ( s u b d i s t r i c t  2),  Moses P o i n t  ( s u b d i s t r i c t  3) ,  Nor- 
t on  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  (subdi  s- 
t r i c t  6) .  The Kotzebue Sound D i s t r i c t  i nc ludes  a l l  waters from P o i n t  Hope 
t o  Cape Pr ince  o f  Wales, b u 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  the Baldwin Peninsula (F igu re  2 ) .  

F i v e  species o f  P a c i f i c  salmon (Oncorhynchus sp.) a r e  found i n  the Norton 
Sound and Kotzebue Sound areas. I n  o rde r  o f  economic importance a re  chum 
(0. keta) ,  chinook (0. tshawytscha), coho (0. kisutch), p i n k  (0. gorbuscha), 
and sockeye salmon (0. nerka). Numer ica l ly ,  t h e  even-year r e t u r n s  o f  p i nk  
salmon a re  the  l a r g e s t  of t he  f i v e  species fo l lowed by chum, coho, chinook, 
and sockeye salmon. 

Adequate management o f  the  salmon resource i n  t he  s tudy  area requ i red  know- 
1 edge o f  c e r t a i n  fundamental parameters o f  each c o n t r i b u t i n g  stock. I n i -  
t i a l l y ,  the  de te rmina t ion  of brood s tock requirements needed t o  ma in ta i n  t he  
popu la t ion  i s  o f  p a r t i c u l a r  importance w i t h  the r e s u l t  t h a t  t he  harves t  be 
adequately c o n t r o l l e d .  To c a r r y  o u t  t h i s  ob jec t i ve ,  i t  i s  necessary t o  
accu ra te l y  assess: ( 1 )  t he  magnitude o f  t h e  removal ( ha rves t )  and i t s  charac- 
t e r i s t i  cs ( d i s t r i b u t i o n ,  age, sex, and s i z e  composit ion) ; and ( 2 )  t h e  magni- 
tude o f  t he  breeding popu la t ion  (spawni ng escapement) and i t s  c h a r a c t e r i s t i c s .  
The o b j e c t i v e  of t h i s  r e p o r t  i s  t o  p resen t  est imates o f  t h e  age, sex, and s i z e  
composit ion f o r  t he  inshore  r e t u r n  o f  salmon t o  t h e  Norton Sound and Kotzebue 
Sound areas. Summary i n fo rma t i on  i s  presented f o r  each ha rves t  and escape- 
ment popu la t ion  sampled. De ta i l ed  i n fo rma t i on  f o r  each f i s h e r y  as t o  1984 
pe r i od  catch, h i s t o r i c a l  performance, weekly age, sex, and s i z e  i nformat ion  
i s  presented i n  t he  Appendices. Resul ts  o f  spec ia l  s tud ies  i n v o l v i n g  smal l  
popu la t ions  and samples a r e  a l s o  presented i n  t h e  Appendices. 

Basic f i s h e r y  s t a t i s t i c s  f o r  the  Norton Sound-Kotzebue Sound area a re  a v a i l -  
ab le  from severa l  a d d i t i o n a l  sources. Commercial and subsistence harves t  
data are presented i n  t h e  1984 Norton Sound-Port Clarence-Kotzebue Sound 
Annual Management Report  ( i n  prep) .  H i s t o r i c a l  escapement data a re  mainta ined 
and a v a i l a b l e  i n  a  computerized data base (ADF&G 1983). I n  a d d i t i o n ,  the  
r e s u l t s  from escapement enumeration p r o j e c t s  a r e  analyzed and repor ted  y e a r l y  
f o r  t h e  Una lak lee t  R i ve r  (bean and Peterson 1985), the  Kwiniuk R i ve r  (Lean 
1985a), Nor th  R i ve r  (Lean 1985b), t h e  S q u i r r e l  R i ve r  (Dinnocenzo 1984), and 
the  Noatak R iver  (Mesiar 1984; B i g l e r  1985a). A summary o f  1983 salmon ca tch  
and escapement in fo rmat ion  c o l l e c t e d  i n  t he  Norton Sound-Kotzebue Sound areas 
i s  prov ided by Lean, e t  a l .  (1984). Age, sex, and s i z e  data p r i o r  t o  1983 
were presented i n  the  r e p o r t  ser ies,  ADF&G A r c t i  c-Yukon-Kuskokwim Region Age, 
Sex, and Size Composition o f  Salmon and by B i g l e r  (1985b). 
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METHODS 

Abundance Data 

The commercial catch data presented in th is  report were compiled from harvest 
receipts (fish t ickets)  which document each sale  by a licensed fisherman. 
These data are entered into a microcomputer during the commercial fishing 
season in the Nome and Kotzebue area offices and are  preliminary. Keying 
errors or l a t e  arriving tickets may change the figures s l ight ly in l a t e r  
reports. 

Subsistence catches are not monitored as closely as commercial catches in the 
Norton Sound-Kotzebue Sound area. Three methods of data collection are gen- 
eral ly  employed: ( 1 )  personal and household interviews conducted l a t e  in the 
season, or ( 2 )  the return of catch calendars which are mailed t o  a l l  known 
subsistence fishermen for reporting daily catches, and ( 3 )  a permit i s  re- 
quired in the Nome subdistrict  with catch l imits for each permit. Irrespec- 
t ive of which data collection method i s  used, each has inherent and unavoid- 
able sources of error.  When personal interviews are used, i t  i s  assumed that 
fishermen can accurately recall the harvest, which may have occurred over sev- 
eral weeks. Usually less  than 5% of a l l  subsistence catch calendars are 
returned. All methods only document the subsistence harvest of known or 
avai lable f i  shermen and should be considered a minimum estimate only. 

Sport fishing for  salmon i s  monitored by the ADF&G, Division of Sport Fish. 
The sport salmon catch was estimated from postal surveys which consist of 
repeated mailing of questionnaires to-random samples of Alaska sport fishing 
license holders by the Division of Sport Fish. 

Aeri a1 escapement surveys are the primary method for  moni tori  ng salmon escape- 
ment into the Norton Sound and Kotzebue Sound drainages. Aerial surveys of 
escapement resu l t  in peak counts or a ser ies  of counts and are not a total  
enumeration of salmon spawning abundance. However, aerial survey escapement 
counts can be regarded as an index of relative abundance for  the surveyed 
stream and have the potential fo r  use in annual or interdrainage comparison 
of escapement. Two sonar, and two counting tower escapement enumeration pro- 
jects also operated in the area in 1984. Sonar counts provide an alternative 
index of escapement for  turbid- o r  large- drainages t h a t  are d i f f i cu l t  t o  count 
visually. Counting towers provide the most exact count of escapement. Both 
sonar and counting towers provide data concerning migratory timing. 

Age, Sex, and Size Data Collection 

Sampling goals for age, sex, and s ize composition of salmon returning to the 
Norton Sound-Kotzebue Sound area in 1984 involved techniques similar t o  those 
used in 1983 (Lean e t  a1 . 1984). Chum salmon which comprise the bulk of the 
commercial catch, were sampled in the Kotzebue District  and in two subdistricts 
of Norton Sound and coho salmon in one. Salmon escapements were sampled in 
conjunction with enumeration projects ( i  .e.,  sonar projects, counting towers, 
and t e s t  f isheries)  or on the spawning grounds. Subsistence and sport chinook 
salmon catches on the Unalakleet River were also sampled in 1984. 



All salmon were sampled for age, sex, and length (mideye t o  fork of t a i l ,  in 
millimeters). Several chum salmon were further sampled for weight, in grams, 
on the Unalakleet River. Sex was determined by ei ther  internal examination 
of gonads for dead f i sh ,  or external morphology on l ive f ish.  External charac- 
t e r i s t i c s  include snout, vent, body symmetry, and occasional appearance of milt  
o r  eggs. Scales were taken from the l e f t  side approximately two scale rows 
above the la teral  l ine and on the diagonal from the posterior insertion of the 
dorsal f in  t o  the leading edge of the anal f in .  Scales were mounted on gum 
cards and impressions made in cellulose acetate. Ages were reported in Gil- 
bert-Rich notation: the f i r s t  d ig i t  refers t o  the total  age, the second d ig i t ,  
normally subscripted, refers to the freshwater age, leaving the difference 
between the two digi ts  as the marine age. In many computer-derived tables the 
second d ig i t  i s  not subscripted. 

Sample Size 

Mininum sample size goals for temporal s t ra t i f ica t ion  were derived for each 
species of interest  (Brannian and Arvey 1984). The objective was to  obtain 
an estimated proportion by age class a t  a 10% level of significance (for  a 90% 
confidence interval) with a 0.05 level of accuracy. This resulted in a s t ra-  
t u m  sample s ize goal for readable scales of 502 chinook salmon with three 
major age classes, 450 for chum salmon with two major age classes, and 247 
for  coho salmon with one major age class. Minor age classes comprising less  
than 10% were pooled and treated as a single age class in th is  analysis. 
Actual coll ection goals required that sample sizes be increased to include an 
expected proportion of unreadable scales. Therefore, conclusions, valid in 
the above mentioned levels, can be drawn, for  example, concerning coho salmon 
from any time frame where a minimum of 247 samples were taken. In cases where 
the total  number of samples collected was less than the goal, data were pooled 
into fewer s t ra ta  and a standard error presented. 

This report i s  a synopsis of the 1984 inshore return of salmon to the Norton 
Sound-Kotzebue Sound area. I t  presents the commercial salmon catch by subdis- 
t r i c t  and fishing period or week. Length, age, and sex of commercial catch 
samples were extrapolated to the commercial catch by age and sex. Escapement 
indices are tabulated and escapement samples used to estimate the sex and age 
composition of specified drainages. Data are presented in summarized form in 
the body of this report, with more-detailed-tables given I n  Appendix A - Nor- 
ton Sound, and Appendix B - Kotzebue Sound. 

RESULTS 

Norton Sound 

The commerci a1 , sport, and subsistence harvests; escapement abundance; and 
biological sampling; i .e . ,  age, sex, and size for Norton Sound follows. 

Commercial, Sport, and Subsistence Harvest: 

Commercial harvest in the Norton Sound District  totaled 8,453 chinook; 146,442 
chum; 119,381 pink; 67,875 coho; (Tables 1 through 4, respectively) and 6 sock- 
eye salmon. s The chinook salmon harvest was taken predominately in the Unalakleet 



Table 1 .  Commercial harvest of chinook salmon in Norton Sound by subdis t r ic t ,  
1984. 

Inclusive nates 1 2 3 4 5 6 Total 

Total  



Table 2. Commercial ha rves t  of chum salmon in Norton Sound by subdistrict, 
1 984. 

subdistrict 
- - 

Inclusive Dates 1 2 3 4 5 6 Total  

Total 



Table 3. Commercial harvest of coho salmon i n  Norton Sound by subd is t r i c t ,  
1 984. 

Inclusive btes 1 2 3 4 5 6 Total 



Table 4. Commercial harvest of p i n k  salmon in Norton Sound by subdistrict, 
1984. 

Inclusive Dates 1 2 3 4 5 6 Total 



(6)  and Shaktoolik (5)  subdistricts from 25 June to 4 July (Table 1 ) .  Most 
participants in these fisheries target chinook salmon using 210 mm (8-114 in )  
stretched mesh se t  g i l l  nets. I n  a l l  other subdistricts the landing of chin- 
ook salmon i s  incidental to the taking of chum salmon using 149 mm (5-718 in)  
stretched mesh se t  g i l l  nets. The 1984 chum salmon harvest was 26% below the 
recent 5-year average of 198,812 and 21% below the recent 10-year average of 
185,450 (Appendix Table A - 1 ) .  The harvest of chum salmon was high a t  the on- 
se t  of fishing in the l a s t  week of June (Table 2 )  and was maintained through 
July. In the Shaktoolik and Unalakleet subdistricts,  there i s  a gradual (not 
mandatory) change over to smaller mesh (149 mm or 5-718 in )  g i l l  nets which 
i s  more eff ic ient  in the capture of chum salmon. The harvest of coho salmon 
was taken predominately in the Shaktool i k and Unalakleet subdistricts (Table 
3) peaking in the month of August. The 1984 district-wide harvest (Appendix 
Table A-1) was 45% greater than the recent 5-year average of 46,853 and 262% 
greater than the recent 10-year average of 25,891 (Appendix Table A-1). The 
1984 season was an even-year cycle of pink salmon returns and the commercial 
harvest of 112,603 (Table 4) was only exceeded by that  of chum salmon. 

Subsistence harvest information was coll ected from two subdis t r i c t s  (Nome and 
Unalakleet) and totaled 1,733 chinook, 8,225 chum, 34,600 pink, 8,470 coho, 
and 19 sockeye salmon (Table 5 ) .  These figures represent only the harvest of 
individuals who were interviewed, returned catch calendars, or obtained Nome 
subdistrict  permits, and should be considered only as a documented minimum. 
In general the subsistence harvest i s  taken in rivers using se t  g i l l  nets and 
occasional 1 y seines to catch chum and pink salmon. The sport harvest (Table 
6) totaled 247 chinook, 1,481 chum, 8,322 pink, and 7,582. coho salmon (Mills 
1985). 

Escapement Abundance: 

Escapement goals for  Norton Sound index streams are  based on average his tor ic  
peak aerial surveys rated "Fair" or "Good" (Appendix Table A-2). Due to  the 
even-year pink salmon cycle, large numbers of pink salmon in Norton Sound 
streams masked chinook and chum salmon populations from aerial  surveyors. In 
many streams the chum salmon index i s  low and in others, such as the Fish River, 
no chum salmon estimates were possible due t o  overwhelming numbers of pink sal-  
mon. The Unalakleet drainage was not surveyed due t o  poor weather and turbid 
water. A counting tower on - t h e  Kwiniuk River, in the Moses Point subdistrict ,  
provided escapement estimates of 736 chinook, 54,043 chum, and 736,544 pink 
salmon (Table 7 ) .  A counting tower on the North River, in the Unalakleet 
subdistrict ,  estimated 2,844 chinook, 2,915 chum, and 458,387 pink salmon 
escapement (Tab1 e 7) .  

Age, Sex, and Length Composition: 

In 1984 commercial catch sampl es were collected in two subdi s t r i c t s .  Chinook 
salmon from the Unal akleet subdistrict  were sampled from the commercial fish- 
ery, t e s t  fishing project, sport harvest, and spawning grounds. Samples from 
the commercial fishery were predominantly 6, age b u t  the t e s t  f ish samples 
favored 5, age f ish (Table 8) .  Chum salmon from the Unalakleet subdistrict  
were predominantly age 41 f ish with 64% and 74% age 41 f ish in t e s t  net and 
the commercial catches, respectively (Table 9 ) .  Age information i s  missing 
from 59 samples collected in Moses Point subdistrict  (3)  (Table 9) .  Coho 



Table 5. Norton Sound subsistence salmon catches, 1984. 

Numter of 
Fishermen 

Subdis t r ic t  Village Interviewed Chinook Sockeye Coho Pink Chum 

1 (1) Name 13 8 83 16 1,795 17,182 4,883 

2 mite Mountain (2) 

3 Council (2) 

5 Shaktoolik (2) 

6 W a k l e e t  
River 71  1,089 1 6,640 17,330 3,171 
Ocean 14  561 0 35 88 171 
Total 73 1,650 1 6,675 17,418 3,342 

St. Michaels (2) 
- - - - - - - - - - - --- - - - - 

Totals 211 1,733 8,470 34,600 8,225 -- 17 -- ........................... 
(1) Data collected £ran returned permits. 
(2) Not surveyed. 



Table  6. Norton Sound a r e a  s p o r t  h a r v e s t  o f  salmon, 1984. 

&&River Chinook Coho Pink Chum 
----- 

Wrton Sound Marine 65 1 ,480 1,518 7 92 
Unalakleet River 39 77 9 117 117 
Nome River 13 2,648 4,128 3 25 
Other Streams 130 2,675 2,559 2 47 -- - - - 
Total 2 47 7,582 8,322 1,481 



Table 7 .  Peak aerial survey counts of Norton Sound index streams, 1984. 

survey 
W i s t r i c t  Stream ate l/ b t i n g  2/ Chum Pink Chinook Coho 

Narne (1) Bonanza 
Cripple 
Eldorado 
Flaxbeau 
Ncine 
&MY 
Sinuk 
Snake 

Good 
Good 
Good 
Gocd 
Fair 
Good 
Fair 
Good 

Golovin (2) Boston 7/Y Good 
Casadepaga 9/07 Good 
Fish 7 / u  Good 
Niukluk 7 / u  Good 
W E  9/07 Good 

Moses Point (39 Kwinuik 4/ 6/18-7/25 Good 
m t u l i k  7/Y Good 

Norton Bay ( 4 )  Ungalik 7/U Good 

Shaktwlik (59 Slaktoolik 7/U Fair-Poor 

Unalakleet (6) Unalakleet System:. 
Main River 9/07 Fair 
North 4/ 6/25-7/24 Good 
Old Wanan 9/07 Fair 
System Total 

South of Norton Sound: 
W o k  7/U Poor 
Pikmiktalik 7/U Good 

V Date of the peak chum salmon survey. 
2/ Overall effectiveness of survey: timing, weather , and water conditions. 
3/ Large number of pink saLron made e i e s  identification di f f icul t ;  prabably includes chum. 
4/ Tower count. 
5/ Helicopter count. 
6/ Boat survey. 
7/ Foot survey. 
8/ Aerial survey count; not tower count. 



Table 8. Age composition ( i n  percent) of chinook salmon from the Unalakleet 
subd is t r i c t ,  1984. 

Undlakleet River Test Fisking Project Escapment Ocean Harvest -- ---------- 
133m Drift l49r~n  Set 210rm Set Sport Subsistence Commercial 

Sex/Age(l) Gill Net G i l l  Net G i l l  Net Carcass Fishery Fishery Fishery 

Males 
32 
42 
5 2 
62 
63 
72 
7 3 

Females 50 .O 25.0 52.5 50 .O 20 .€I 
32 
42 
52 25 .O 7.5 19.7 11 -5 
62 25 .O 17 .5 27.9 34.7 20 .O 
63 
7 2 1.6 3.8 
73 3.3 

Both 
Sexes 

3 2 0.7 
42 7..5 1.6 1,7 5.8 
52 50 .O 57.5 52.5 42.3 40 .O 29.3 31.4 
62 50 .O 3 2 .5 3 9.4 50.1 60.0 69.0 56 -8  
6 3 2.5 3.8 0.9 
72 1.6 3.8 3 .I 
73 4.9 1.3 

Sample Size 4 40 - 61  26 14  5 445 ------ -I__------------------------------- 

(1) Gilbert-Rich formula: the f i r s t  digit  refers to the total age, the second digit,  
normally subscripted, refers to  the freshwater age, leaving the difference between 
the two digits as the marine age. In some computer-derived tables the second 
digit  is not subscripted. 



Table 9. Age composition ( i n  percent) of chum salmon f r o m  the Norton Sound 
D i s t r i c t ,  1984. 

Unalakleet SuWis t r i c t  Moses Point - --- Subdis t r ic t  
Cmnercial  Catch by S t a t i s t i c a l  Period Test Fishing Project  -- (2) -- 

1 2 3 l4hnm 2lOm Comrner c i  dl 
Sex/Pqe (1) 7/7-7/U 7/16-7/20 7/24-7/28 Set  N e t  Se t  N e t  Fishery -- ........................................ 
P a l e s  47.8 52 .6 50.7 53.7 75.3 57.6 
31 0.4 2.7 0.7 
41 33.6 42.7 35.3 34.3 26 .O 
51 11.8 9.5 11.3 16.7 42.8 
61  2.0 0.4 1.4 2 .O 6.5 

Females 52.3 47.4 49.3 46.3 24 .7 
31 0.6 0.7 0.2 
41 34.7 33.7 38.6 29.6 11.7 
51 16 .O 13 .O 8.0 15.7 I3 .O 
6 1 1 .O 0.7 1.4 0.8 

Both Sexes 
31  1 .O 3 .4 0.9 
41 68.3 76.4 73.9 63.9 37.7 
51 27.8 22 .S 19.9 3 2.4 55.8 
6 1 3 .O 1.1 2.8 2.8 6.5 

Sample Size 800 2 85 5 92 69 59 - 2 92 -- -----I-------------------------- 

(1) Gilbert-Rich formula: the  f i r s t  d i g i t  r e f e r s  t o  the t o t a l  age, the  second d i g i t ,  
normally subscripted, r e f e r s  t o  the freshwater age, leaving the difference between 
the two d i g i t s  a s  the  marine age. In some computer-derived tables the second 
d i g i t  is not subscripted. 

(2) 4 e  data missing. 



salmon from t h e  Una lak lee t  s u b d i s t r i c t  were sampled from bo th  the  commercial 
and t he  t e s t  n e t  catch.  Tes t  n e t  samples were 59% and t he  commercial catch 
55% age 4, salmon (Table 10) .  De ta i l ed  p resen ta t i on  o f  age, sex, and l eng th  
data from Norton Sound chinook salmon sampled i n  1984 i s  conta ined i n  Appendix 
Tables A-3 through A-9; chum salmon s t a t i s t i c s  i n  Appendix Tables A-10 through 
A-13, and coho salmon s t a t i s t i c s  i n  Appendix Table A-14. 

Kotzebue Sound 

The commercial, spor t ,  and subs is tence harvests;  escapement abundance; and 
b i o l o g i c a l  sampling of  salmon; i .e. ,  age, sex, and l eng th  f o r  Kotzebue Sound 
f o l l ows .  

Commercial , Sport ,  and Subsistence Harvest :  

The 1984 commercial harves t  o f  salmon i n  t h e  Kotzebue D i s t r i c t  t o t a l e d  320,206 
chum and 107 chinook salmon (Table 11 ). The harves t  was taken us ing  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 r e t ched  mesh, and up t o  274 m 
(150 fm) i n  leng th .  The 1984 commercial chum salmon harves t  was 45% above the  
recen t  22-year average and second lowest  s ince  1979 (Appendix Table B-1). 
Chum salmon catches peaked a t  66,477 du r i ng  the f i r s t  48-hour commercial f i s h -  
i n g  p e r i o d  (2-4 August) w i t h  a r e l a t i v e l y  r a p i d  d e c l i n e  t h e r e a f t e r  (Table 11 ) .  
Low ha rves t  and CPUE necess i ta ted  t he  premature c l osu re  o f  the  1984 season by 
emergency o rde r  on 22 August. The r e l a t i v e l y  r a p i d  d e c l i n e  i n  both ca tch  and 
CPUE f o l l o w i n g  t h e  f i r s t  week i n  August a l s o  occurred i n  t h e  1983 season (Lean 
e t  a1 . 1984). 

O f  f i v e  v i l l a g e s  on t he  Kobuk R i ve r  household surveys were conducted i n  Shungnak 
and Ambler f o r  est imates o f  subs is tence ha rves t  (2,990 Ambler and 4,241 Shungnak, 
Table 12).  An est imated 6,049 chum salmon were harvested by Noatak V i l l a g e  
subsistence fishermen b u t  i s  n o t  inc luded  i n  t he  est imated region-wide chum 
salmon r e t u r n  because subsistence f i s h i n g  i n  t h a t  v i  11 age occurs a f t e r  Depart- 
ment personnel have conducted a e r i a l  escapement surveys. The i n c l u s i o n  of 
Noatak V i l l a g e  subs is tence harves t  i n  an es t imate  o f  t o t a l  annual r e t u r n  would 
c o n s t i t u t e  double coun t ing  (Appendix Table B-1). An ad jus ted  region-wide e s t i -  
mate o f  15,508 subsistence harves t  i s  based on ext remely  l i m i t e d  data and i s  
considered an incomplete est imate. The est imated s p o r t  f i s h  harves t  was 312 
chum salmon ( M i l l s  1985). - 

Escapement Abundance: 

The Kobuk and Noatak R iver  systems p rov ide  t he  m a j o r i t y  o f  spawning h a b i t a t  
f o r  Kotzebue Sound salmon. A r e v i s e d  sonar program was i n i t i a t e d  on t he  Noatak 
R i ve r  i n  1984 which indexed a t o t a l  o f  45,564 chum salmon i n  1984 (Mesiar 1984). 
A count ing tower was operated on t h e  S q u i r r e l  R i ve r  t o  p rov ide  inseason assess- 
ment o f  escapement. Due t o  unusua l l y  h igh water  cond i t i ons  which p r e v a i l e d  
through t h e  season count ing was n o t  poss ib l e  and t h e  p r o j e c t  terminated pre- 
mature ly  (Dinnocenzo 1984). Un l i ke  t he  Kobuk River ,  few chum salmon spawn i n  
t r i b u t a r i e s  o f  t h e  Noatak R i ve r  and most spawning occurs i n  t he  main r i v e r  
downstream (and i n c l u s i v e )  o f  t h e  K e l l y  R i v e r  (F i gu re  2 ) .  A e r i a l  surveys a r e  
conducted f o r  est imates o f  chum salmon spawning escapement i n  bo th  t h e  Noatak 
and Kobuk R iver  systems (Appendix Table B-2). Surveys o f  Noatak R i ve r  spawn- 



Table 10. Age composition of coho salmon from the Unalakleet subdistrict ,  
1 984. 

Test Fishing Project 

Sex/Age(l) 1 4 9 m  Set G i l l  Nets Comnercial Catch 

Females 
32 
43 
54 

Both Sexes 
32 
43 
5 4 

Sample Size 

(1) Gilbert-Rich fonnila: the f i r s t  digit refers t o  the 
total age, the second digit ,  norrally subscripted, 
refers t o  the freshwater age, leaving the difference 
normally subscripted, refers t o  the freshwater age, 
leaving the difference between the two digi ts  as  the 
marine age. In some computer-derived tables the second 
d ig i t  is not subscripted. 



Tab le  11. Commercial h a r v e s t  o f  salmon i n  t h e  Kotzebue D i s t r i c t ,  1984. 

Catch 
Inclusive Hours Number of 

Dates Fished Boats Chum Chinook 



Table  12. Subs is tence h a r v e s t  of chum salmon i n  the  Kotzebue D i s t r i c t ,  1984. 

Village Chum Harvest (1) 

Noorvik 

Kiana 

h b l e r  

Shungnak 

Kobuk 

Total Kobuk River 

Total Noatak Village/River 

Kotzebue 

Deer ing 

Kivalina 

District Total 15 ,SO 8 

(1) IXlring 1984 household surveys were conducted in  Noatak, Kivdlina, 
k e r i n g ,  Ambler, and Shungnak only. Other harvest information is 
frcm the limited return of mail-in calendars. Harvest data should 
be consi&red a minimum only. 

(2) Not surveyed. 



ing areas were conducted under favorable conditions and the estimated escape- 
ment of 76,399 (Table 13) i s  17% below the observed average of 89,755 f ish 
(Appendix Table B-3). Chum salmon spawn throughout the Kobuk River system. 
Peak aerial survey counts of primary index spawning areas of the Kobuk River 
were 10,621 main stem (upper r iver)  spawners, 5,473 Squirrel River, 1,471 
Salmon River, and 1,132 Tutuksuk River chum salmon. Counts from a l l  Kobuk 
River spawning grounds (Tabl e 13 ) were below observed averages (Appendix Tabl e 
B-3). Aerial surveys were also conducted on the Wulik (2,922) and Inmachuk 
(13,297) Rivers (Table 13) in association with commercial fishery feas ib i l i ty  
studies (Kneupfer 1984a and 1984b). 

Age, Sex, and Length Composition: 

In 1984 chum salmon were sampled from the commercial catch and numerous spawn- 
ing areas. Temporal changes in age composition and average body s ize were 
present in the commercial samples. Age 5 chum salmon comprised more than 33% 
of sample period one and dropped to  only 8% by period four. Conversely, age 
3 f ish increased from just  over 2% to  over 32% between sample periods one and 
four (Table 14).  The average length of a l l  samples combined decl ined 23.5 mm 
from a 606.6 mm in sample period one to 583.1 mm in period four (Appendix 
Table B-4). Changes in age and length was also evident when comparing samples 
by commercial fishing period (Appendix Table B-5). Overall, age 4 comprised 
65% of the commercial sample and was the major age class in a11 escapement 
samples (Table 15). The Noatak River sample was 64% age 4 and the lower and 
upper Kobuk River 62% and 46%, respectively (Table 15). Noatak River age, 
sex, and length values (Appendix Table B-6) for 1984 are based on combined 
samples collected from 149 mm (5-718 in)  mesh monofilament g i l l  nets operated 
a t  the t e s t  fishing project (Appendix Table B-7) and beach seining from spawn- 
i ng grounds by Si kusui 1 aq Springs Hatchery personnel (Appendix Tabl e B-8). 
Samples were also collected from 149 mm (5-718 in)  mesh multifilament g i l l  nets 
(Appendix Table B-9) and 102 mm (4  i n )  mesh monofilament g i l l  nets (Appendix 
Table B-10) operated a t  the t e s t  fishing project, and a 149 mm mesh multifi la- 
ment net operated for subsistence purposes (Appendix Tabl e B- 11 ). Samples 
taken from the spawning grounds were collected using the leas t  s ize selective 
gear and are the best representation of age, sex, and s ize of escapement; 
these data were combined with that of 149 mm monofilament gear as chi square 
analysis indicates a strong similarity in age composition (0.50zPrO. 25) 
(Bigler 1985a). The 1984 season total  age composition of chum salmon was 
estimated t o  be 15% age 3, 64% age 4, 20% age 5, and 1% age 6 (Table 15, 
Appendix Table B-12). One age 7 f ish was sampled a t  the Noatak River t e s t  
fishing project (Appendix Table B-10) and one was sampled on the Squirrel 
River (Appendix Table B-13) representing the second occurrence in the 23-year 
history of the fishery of th is  rare age class (Bigler 1985b). I n  general, 
females are smaller than males for a given age and b o t h  show an increase in 
mean length with age (Table 16). See Appendix 8-14 and B-15 for  specific 
sample size,  length, and age compositions of Salmon River and Beaver Creek 
escapement samples. 



Table 13. Peak aerial  survey escapement estimates o f  chum and p i n k  salmon 
in the Kotzebue Distr ic t ,  1984. 

River Chum Sdlmon Pink Salmn 

Noatak River System 
--- 

ISoatak River (below 
Kelly River) 
E l i  River 
Kelly River and Lake 

Total 

Kobuk River System 

Pain Kobuk River 
Mouth t o  Kobuk Village 
Kobuk t o  Pah River 
Pah River t o  Selby River 
Selby River 
Selby River t o  Beaver River 
Beaver River 

Pain Kobuk Total 

Squirrel River 
Salmon River 
Tutuksuk River 

Kobuk River System Total 

Fish Creek (1) 
Inmachuk River (2) 
Wulik River (3) 

(1) Drains in to  Hotham In le t  
(2) Northern Seward Penninsula near Deering. 
(3) -ties in to  the Bering Sea near Kivalina. 



Table  14. Age and sex  summary of Kotzebue Sound comnercial set g i l l  n e t  
c a t c h  of chum salmon, by s t a t i s t i c a l  sampling p e r i o d ,  1984. 
A1 1 p e r c e n t s  rounded t o  t h e  n e a r e s t  t e n t h ,  numbers a r e  c a l c u l a -  
t e d  us ing more d i g i t s  than shown. Sum of age numbers may not  
equal i n d i c a t e d  t o t a l s  due t o  rounding.  

- - 

1 2 3 4 
Sex/ 7/+7/20 7/23-8/4 8/6-8/U 8/U-8/20 'TOW. 
Pqe Percent N-rs Percent Nmhers Percent bhbers Percent Nmbers Percent NLnnbers 

Wes 
3 1 
41 
51 
61 

Saaple 
Size 

Females 
3 1 
41 
51 
61  

W l e  
Size 

Both 
Sexes 

3 1 
41 
5 1 
61 

W l e  
Size 



Table 15. Summary of to ta l  chum salmon return to  the Kotzebue Dis t r i c t  by 
age, sex, and collect ion s i t e ,  1984. 

Cammcia l  Noatak River Laver Kobuk Upper Robuk Total 
Sex/ CatCh(1) Esapement(2) Escapmmt(3) Escapement(4) Return 
Pqe Percent Nlmrbers Percent Mrmbers Percent NLrmbers Percent NMlbers Percent Ninbers 

41 31.4 
51 9.5 
61 0.7 

S w l e  
Size  905 

Females 50.7 
3 1 6.3 
41 33.6 
5 1 10.1 
61 0.7 

Saaple 
Size  960 

Both 
Sexes (51 
31 14.0 
41 65.1 
5 1 19.6 
61 1.4 

Sample 
Size  1,865 

(11Gmnercial catch taken by l4hna (5  7/8") t o  152m (6") mesh set g i l l  nets. 
(2)Noatak River escapement. based on pooled r e s u l t s  f ran 141hrm (5 7/8") msh 

monof ilament g i l l  nets operated a t  the  Ncatak River sonar project  and beach 
seine oprated on Noatak River spawning grounds ( a n d i x  B m l e  6) . 

(3) Squirrel ,  Salmon and Tutuksuk Rivers; ages based on saqital o t o l i t h  and 
scale sanples f r u a  W r r e l  (ns354) and Salmon (ns91) Rivers. 

(4)Ccmbined escapement index areas of the  upper Kobuk River. Sex samples f ran 
scales collected a t  Beaver Creek ( n 4 2 ) .  Pqe s t ructure  for  both sexes (sex/size 
data rat collected) is based on scales col lected Ercm Selby Slough (n=99) and 
Beaver Creek (n=94) . 

(5) Total of sexes canbined does not equal sum of mdivichal sexes &e t o  rounding . 



Table 16. Mean length of chum salmon in selected Kotzebue catch and escape- 
ment samples, 1984. 

Ccmmercial Noatak Sdlmn Squirre l  Beaver 
Catch(1) River(2) River(3) River (3) Creek (3) - 

Males 608.1 595.9 612.3 631.7 610.2 
31 574.8 569.2 562.5 589.6 585 .O 
41 607.7 603.2 597 .1 631.9 611 .O 
51 635.2 626.1 625.0 647.9 630.7 
61 636.9 628.0 655 .O 689.6 
7 1  630 .O ---- ----- ......................... 

Females 586.5 581.6 558.9 585.0 558.3 
31 561.2 559.4 523.8 555.3 546 .O 
41 584.9 577.2 556.3 590.2 557 .O 
51 605 .2 610.2 573.3 601.3 583.3 
61  620.5 622.8 605 .O 
7 1  

Both 
Sexes 597 .O 593.2 583.5 608.9 587.4 

31  568.3 56 4.4 536.7 568.6 567.3 
41 595.9 591 .O 572.1 611.5 584.0 
51 619.0 619.1 600.8 628.6 616.5 
61  628.2 625 .O 655 .O 675.5 
71  630 .O 

- - 

(1) G i l l  ne t  catches f ran 149mm (5  7/8") t o  1 5 2 m  (6") gear. 
(2) Pooled samples f ran 149rm (5 7/8") mnof ilament gear operated a t  

test f i sh ing  pro jec t  and beach seine  operated by Sikusuilaq Springs 
Hatchery personnel . 

(3) Collected by beach seine  on spawning grounds. 
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APPENDICES 



Appendix Tab1 e A-1 . Commercial and subs is tence salmon catches by species, f o r  t h e  Nor ton Sound D i s t r i c t ,  
1961-1984. 

Cannercia1 Subsistence Combined 
------------------I------------- ---I----------------- .............................. 

Year Chinook Sockeye Coho Pink Chum Chinook Coho Pink Chum Chinook Sockeye Coho Pink Chum 

5-Yr Avg. 
(4) 822 9 3 8 46853 186887 198812 

10-Yr Avg. 
(5) 6305 22 25891 157744 185450 ........................................................................................................... 
(1) Includes197 recordedsockeye salmon i n a l l  s u b d i s t r i c t ~ .  (4) 1979-1983. 
(2 )  Includes 93 recorded sockeye salmon i n  a l l  subdis t r ic t s .  (5) 1974-1983. 
(3) Includes 11 recorded sockeye salnon i n  a l l  s u M i s t r i c t s .  (6) Subsistence surveys not conducted i n  a l l  

subdis t r ic t s .  



Appendix Table A-2.  Escapement goals f o r  chum salmon in key 'Norton Sound 
ae r i a l  survey index streams. Goals a r e  based on the 
average hi s t o r i c  ae r i a l  surveys of "Good" or  "Fair"  
ra t ing  . 

Subdis t r ic t  
and River 

Escapement 
Goal 

Ncme S u M i s t r i c t  (1) 
Sinuk 
Nome 
Flambeau 
El do r ado 
Bonanza 

Golovin S u M i s t r i c t  (2) 
Fish 
Niukluk 
Boston 

Moses Point S u M i s t r i c t  (3)  
Kwiniuk 
Tubutulik 

Norton Bay Subdis t r ic t  (4) 
Ungal ik  
Inglutal  i k  

Shaktoolik SuMis t r i c t  (5)  
Shaktoolik 

Unalakleet Subdis t r ic t  (6) 
Unalakleet 
North River 
North Fork 
Old Wcanan 

2500 (Tower) 
12000 

Insuff ic ient  Data 
Insuff ic ient  Data 

Poor Conditions 
4500 (Tower) 

Insuff ic ient  Data 
Insuff ic ient  Data 



Appendix Table A-3. Chinook salmon age, sex, and l e n g t h  composi t ion,  133 mn (5-114 i n )  mesh d r i f t  g i l l  net ,  
Una lak lee t  R i ve r  t e s t  f i s h i n g  p r o j e c t ,  1984. 

Age Class 

tllales 
Percent 
Avg Length 
Std. Error (1) 
Sarrple Size  

Females 
Percent 

I 
W 

Avg Length 
0 
I 

Std. Error (1) 
Sarrple Size  

Both Sexes 
Percent 50 .O 50 .O 
Avg Length 6% .O 913.5 804.8 
Std. Error (1) - -- -- 
Sanple Size 2 2 4 ...................................................................................................... 
(1) Standard Error of the  average length. 



Appendix Table A-4. Chinook salmon age, sex, and l eng th  composi t ion,  Una lak lee t  R i v e r  s p o r t  f i s h e r y ,  1984. 

Age Class 

Males 
Percent 
Avg Length 
Std. Error(1) 
Sanple Size 

Females 
Percent 
Avg Length 

I 
w Std. Error (1) 
d 

I Sample Size 

Both Sexes 
Percent 40 .O 60.0 
Avg Length 741 .O 836 .O 798.0 
Std. Error(1) 27 .O 85.7 52.5 
Sample Size 2 3 5 ....................................................................................................... 
(1) Standard Error of the  average length. 



Appendix Table A-5. Chinook salmon age, sex, l eng th ,  and we igh t  composi t ion,  149 mm (5-718 i n )  mesh g i l l  
net ,  Una lak lee t  R i ve r  t e s t  f i s h i n g  p r o j e c t ,  1984. 

Fqe Class ................................................................................. 
32  42 52 62 63 72 73 Total 

blales 
Percent 
Avq Lerrgth 
Std. Error(1) 

Avq Weight (kg) 
Std. Error(2) 
-Sample Size 

I Females 
W 
N Percent 

Avq Length 
Std. Error (1) 

Avq Weight (kg) 
Std. Error(2) 
Sarrple Size 

Both Sexes 
Percent 
Avg Length 
Std. Error(1) 

Avy Weight (kg) 5.0 5.7 9.8 7.5 7 .O 
Std. Error(2) 1.5 0.4 0.9 -- 0.4 
Sarrple Size  3 ,  23 13 1 40 ....................................................................................................... 
(1) Standard Error of the  averaqe length. 
( 2 )  Standard Error of the  averaqe weight. 



Appendix Table A-6. Chinook salmon age, sex, l eng th ,  and we igh t  composi t ion,  210 mm (8-114 i n )  mesh g i l l  
net ,  Una lak lee t  R i ve r  t e s t  f i s h i n g  p r o j e c t ,  1984. 

Age Class 

32 42' 52 62 6 3 72 73 Total ...................................................................................................... 
Males 
Percent 1.6 32.8 11.5 1.6 47.5 
Avg L e q t h  650 .O 751.5 878.0 866 .O -- 782.5 
Std. Error (1) 20.2 26.5 -- 15.3 

Avg Weight (kg) 
Std. Error (2) 
Sample S ize  

, Females 
Percent 
AvgLeg th  
Std. Error (1) 

Avg Weight (kg) 
Std. Error(2) 
Sample S ize  

Both Sexes 
Percent 
Avg Length 
Std. Error (1) 

Avg Weight (kg) 4.8 8.3 11.8 12.3 10.2 9.8 
Std. Error(2) 1.5 0.4 0.9 -- 0.9 0.3 
S a q l e  S ize  1 3 2 2 4 1 3 6 1 ....................................................................................................... 
(1) Standard Error of the  average length. 
(2)  Standard Error of t he  averaqe weight. 
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Appendix Table A-9. Chinook salmon age, sex, l eng th ,  and we igh t  composi t ion,  Una lak lee t  V i  1 l age  subs is tence 
harvest ,  1984. 

Age Class ............................................................................... 
32 42 52 6 2 63 72  7 3 Total ....................................................................................................... 

Hales 
Percent 
Avg Length 
Std. Error(1) 
Saqle S ize  

Avg Weight (kg) 
Std. Error(2) 
Sanple S ize  

I 
W 

Females 
a Percent 
I 

Avg Length 
Std. Error(1) 
Sample S ize  

Avg Weight (kg) 
Std. Error (2) 
Sample S ize  

Bo th  Sexes 
Percent 
Avg Length 
Std. Error (1) 

Avg Weight (kg) 10.7 11.6 
Std. Error (2) - 0.9 
Sanple S ize  2 12 

(1) Standard Error of the  average length. 
( 2 )  Standard Error of the  average weight. 



Appendix Table A-10. Chum salmon age, sex, length, and weight composition, 
Unalakleet River t e s t  fishing project, 149 mm (5-7/8 
i n )  mesh g i l l  net, 1984. 

Males 
Percent 0 .7 
Avg kwfi 555 .o 
Std. Error(1) 11.7 

Avg Weight (kg) 3.0 
Std. Error(2) 0.2 
Sample Size 4 

Females 
Percent 0 .2 
Avg Lewth 537 .o 
Std. Error (1) - 
Avg Weight (kg) 2.5 
Std. Rror (2)  - 
!%iple Size 1 

Both Sexes 
Percent 0 .9 
A- btlgfi 551 .O 
Std. Error(1) 9.4 

Avg Weight (kg) 2 .9 
Std. Error(2) 0.1 
Sample Size 5 

(1) Standard Error of the average length. 
(2) Standard Error of the average weight. 



Appendix Table A-1 1 .  Chum salmon age, sex, and length composition, Unalakleet 
Subdistrict commercial harvest, by sample period, 1984. 

Period 1: July 7 - July 13, 1984 
Pqe Class 

31 41 51 61 Total 

Males 
Percent 
Avg Length 
Std. Rror (1 )  
Sample Size 

Females 
Percent 
Avg Length 
Std. Error(1) 
Sample Size 

Eckh Sexes 
Percent 
Avg Length 
Std. Error (1) 
Sample Size 

(1) Standard Error of the average length. 

-Conti nued- 



Appendix Tab1 e  A-11'. Chum salmon age, sex,  and length composi t ion,  Unalakleet 
Subdis t r ic t  commerci a1 harvest,  by sample period, 1984 
(continued) . 

Period 2: Ju ly  16 - Ju ly  20, 1984 
Pge C l a s s  

Total 

Males 
Percent 
Avg 
Std. Ekror(1) 
Sample Size 

Females 
Percent 
Avg Qngth 
Std. Error (1) 
Sample Size 

E&h Sexes 
Percent 
Avg 
Std. Error (1) 
Sample Size 

(1) Standard Error of the average length. 

-Continued- 



Appendix Table A - 1 1 .  Chum salmon age, sex, and length composition, Unalakleet 
Subdistrict commercial harvest, by sample period, 1984 
(conti nued) . 

Period 3: July 24 - July 28, 1984 
Age Class 

-- -- 

3 1 41 51 61 Total 

Males 
Percent 2 .7 
AVg Length 565.3 
Std. Error (1) 8.8 
Sample S i z e  8 

Females 
Percent 0 .7 
AVg LeKlth 530 -5 
Std, Error(1) 0.5 
Sample S i z e  2 

Both Sexes 
Percent 3 .4 
AW Length 558.3 
Std. Error(1) 7.0 
Sample S i z e  10 
-- - - - - -- -- - - - 

(1) Standard Error of the  average length. 



/ 

Appendix Table A-12. Chum salmon age, sex, length, and weight composition, 
Unalakleet River t e s t  fishing project, 210 m (8-1/4 
in)  mesh g i l l  net, 1984. 

Pqe Class 

Males 
Percent 
Avg Lewth 
Std. Error (1) 
Sarnple Size 

Avg Weight (kg) 
Std. Error(2) 
Sample Size 

Females 
Percent 
Avg b l l g t h  
Std. Rror(1) 
Sample Size 

Avg Weight (kg) 
Std. Error(2) 
Sample Size 

Both Sexes 
Percent 
Avg Length 
Std. Error(1) 
Sample Size 

Avg Weight (kg) 
Std. Error(2) 
Sanple Size 

(1) Standard Error of the average length. 



Appendix Table A-13. Coho salmon age, sex: weight ,  and l e n g t h  composi t ion,  
Una lak lee t  R i ve r  t e s t  f i s h i n g  p r o j e c t ,  149 mm (5-718 i n )  
mesh g i l l  nets ,  1984. 

Age Class 

Total 

Males 
Percent 
Avg Length 
Std. Error(1) 
Sample Size 

Avg Weight (kg) 
Std. Error(2) 
Sample Size 

Fernales 
Percent 
Avg Ungth 
Std. Error(1) 
Sanp>le Size 

Avg Weight (kg) 
Std. Error(2) 
Saple Size 

Both Sexes 
Percent 
Avg Length 
Std. Error(1) 
Sample Size 

Avg Weight (kg) 
Std. Error(2) 
Sample Size 

(1) Standard Error of the average length. 
(2) standard Error of the average weight. 



Appendix Table A-14. Chum salmon sex and l e n g t h  composi t ion,  Moses P o i n t  
S u b d i s t r i c t  commercial harvest ,  1984. 

Mdles 
Percent 
Avg Length 
Std. Error (1) 
Sample Size 

Females 
Percent 
Avg Length 
Std. Error (1) 
Sample Size 

Both Sexes 
Percent 
Avg Length 
Std. Error(1) 
Sample Size 

(1) Standard Error of the  average length. 



Appendix Table A-15. Coho salmon age, sex, and length composition, Unalakleet ' 
Subdistrict commercial catch, 1984. 

Pqe Class 

32 43 5 4 - - -  Total - ------------- 
Males 
Percent 13.7 36.6 11.1 61.4 
Avg Length 593.3 585.5 600.3 589.9 
Std. Error(1) 6.6 5.9 7.8 -- 
Sample S ize  21 56 17 94 

Females 
Percent 12.4 18.3 7 .8 38.6 
Avg Length 575.5 580.9 586.3 580.3 
Std. Error(1) 8.2 6.3 8.3 -- 
Sample S ize  1 9  28 12 5 9 

Both Sexes 
Percent 26.1 54.9 19.0 
Avg Length 584.9 583.9 594.5 586.2 
Std. Error(1) 5.3 4.51 5 -8 - 
Sample S ize  40 84 29 153 ........................................................... 
(1) Standard Error of t he  average length. 



Appendix Tab le  B-1.  T o t a l  annual chum salmon re tu rns  ( i n  thousands) t o  t h e  
Kotzebue reg ion ,  1962-1 984. 

/ 

Escapement Corr~nercial S b i s t e n c e  Total 
Year Index Catch Catch (1) Return 

- - - - - - -- 

&an 114.4 220.4 14.3 349.1 
Std. B v .  55.8 196 .O 5.7 238.6 

(1) ~ n c l u d e s  only Kotzebue and Kobuk River Villages. W t a k  Village 
subsistence catch is considered p a r t  of the escapement index. 

(2) Documented aerial escdpement survey is of poor quality. 
Escapement estimated by Bigler (198523) . 



Apphdix Table B-2 .  Stream catalog e n t r i e s  f o r  Kotzebue Sound chum salmon 
a e r i a l  escapement surveys conducted on index spawning 
areas  only,  1984. 

Survey Cbum Sdlnon Survey Conditions (1) 
River ate(m/dy) Counted Wi(2) We(3) m ( 4 )  Vi(5) m t ( 6 )  Ti(7) Sp(8) ~ ( 9 )  Comm~ts(1O) 

Noatak 7/27 4,445 1 2 1 1 1 1 1 2 Area 101 
7/27 2,411 1 2 1 1 1 1 1 2 Area 102 
Total  6,856 
Catalog Comnent: Survey frm Pqi t o  Noatak Village. 

9/4 4,485 1 1 1 1 1 1 2 I Area 101 
9/4 20,303 1 1 1 1 1 1 2 1 Area 102 
9/4 43,085 1 1 1 1 1 1 2 1 Area 103 
Total 67,873 
Catalog CorrPtbent: Area 103 is Noatak Village t o  Kelly River. 

Eli 9/15 5,027 1 2 2 2 2 1 3 2 
Catalog Comnent: Sune chuns may be pinks but timinq makes it unlikely.  

Survey started a t  mouth. 

Kelly 9/4 905 1 1 1 1 1 1 2 1 A r e a l 0 1  
9/4 2,594 1 1 1 1 1 1 2 1 Area 102 
TOtdl 3,499 
Catalog C m t :  101 is Relly River, 102 is Kelly Lake. 

Kobuk 9/5 402 1 1 P 1 1 1 2 1 Area PO1 
9/5 257 1 1 1 1 1 1 2 1 Area 102 
9/5 5,910 1 1 1 1 1 1 2 1 Area 103 
9/5 4,052 1 1 1 1 I 1 2 1 Area 104 
Total  10,621 
Catalog C m e n t :  lOl=Kobuk t o  Pah River, 102=Pah River t o  Selby River, 

103=Selby River t o  Beaver River, 104=Beaver River t o  
lower canyon. 9 subistence nets fishing. 

Squi r re l  7/24 % 2  2 4 2 2 1 1 1 2 Area101 
7/24 34 2 4 2 2 1 P 1 2 Area PO2 
7/24 56 2 4 2 2 1 1 1 2 Area 103 
7/24 6 2 4 2 2 1 1 1 2 Area 104 
Total  1,058 
Catalog Cement: lOl=Mouth t o  tower, 102=tower t o  Cmar River 103=Qnar 

R mouth t o  North Fork, 104=akmve North Fork mouth. 

-Conti nued- 



Appendix Table B-2.  Stream catalog en t r i es  fo r  Kdtzebue Sound chum salmon 
ae r ia l  escapement surveys conducted on index spawning 
areas only, 1984 (continued). 

Survey Chum Salmon Survey Conditions (1) 
fiver mte(m/aY) Counted Wi(2) ~ ( 3 )  ~ ( 4 )  vi(5)  m t ( 6 )  ~ i ( 7 )  Sp(8) ~t(9) COITITEII~S(~O) 

Squirrel 8/13 249 3 4 2 2 1 1 1 2 Area 101 
(Continued) Wl.3 816 3 4 2 2 1 1 1 2 Area 102 

8/13 685 3 4 2 2 1 1 1 2 Area 103 
8/U 3,723 3 4 2 2 1 1 1 2 Area 104 
Total 5,473 

8/27 312 0 4 2 2 1 1 3 2 Area 101 
8/27 1,621 0 4 2 2 1 1 3 2 Area 102 
8/27 350 0 4 2 2 1 1 3 2 Area 103 
8/27 2,260 0 4 2 2 1 1 3 2 Area 104 
8/27 314 0 4 2 2 1 1 3 2 Area 105 
Totdl 4,857 
Catalog Comwrt: 105- River, other areas a s  i n  previous survyes. 

Survey conditions pcor in  lower 3 0 miles of river. 
&any carcasses not vis ible  due t o  recent flooding. 

salrmn 7/25 305 2 4 2 2 2 P 1 2 
Catalog Cement: 165 chum in Kobuk River at mouth 

8/27 1,471 1 3 2 2 2 1 3 2 
Catalog Comnent: Many red(d) s without carcasses. Recent flooding prcbably 

washed carcasses away. 

Tutksuk 7/25 630 2 4 2 2 2 1 1 2 
Catalog Cement: A l l  f ish were i n  lower 10 miles. 

8/27 1,U2 1 3 2 2 2 1 3 2 
Catalog cement: Many red (d) s without carcasses. Recent flooding prcbably 

m e d  carcasses away. 

(1) h s c r i p t i v e  codes; Method used in the survey, Distance of survey, 
Cbservers initials and Pqency conact ing the survey, are not l isted. 

( 2) Wind=Wi : 
1-No wind af fec t  on counts 
2-Slight r i f f l e  or turbulence, only s l ight ly  affecting counts 
3-kbCkrate r i f f l e  or turbulence, affecting counts 
+Heavy r i f f l e  ac t iv i ty  or turbulence, badly affecting counts 



Appendix Table  8-2. Stream c a t a l o g  e n t r 7 e s  f o r  Kotzebue Sound chum salmon 
a e r i a l  escapement surveys  conducted on index spawning 
a r e a s  o n l y ,  1984 ( c o n t i n u e d ) .  

(3) Weather=hk: 
l-Clear 
2-Par tial overcast, 5-3 0% 
3-Wercast, 31-7 0% 
4-Overcast, 70400% 

(4)  mter=Wa: 
l a e a r  
2-Slightly turbid, bottan visible i n  most areas, deep pols obscured 
3-Tbrbid, bottom visible only along bars and i n  shallow areas 
&Extremely turbid, counts impossible 

(5) Plater Visibi l i - i :  
l-cood, optirmrm conditions 
2-Fair, counts p r t i a l l y  obscured by glare, shadow, ice, etc 
3-Poor, counts badly obscured by glare, shadows, ice, e tc  

(6) BottmBot: 
1-No adverse affect on survey 
2-Slightly adverse af fec t  .of survey 
3-Moderately adverse affect  on survey 
&Extremely adverse affect  on survey 

(7) ' r inPn: 
l-No adverse affect on survey 
2-Slightly adverse a£f ect of survey 
3-Moderately adverse affect  on survey 
4-Extremely adverse affect  on survey 

(8) Spawning Stage=&: 
l-Before peak 
2-At peak 
3-After peak 

(9) Overall effectiveness (rating) of survey--lit: 
l-Good 
2-Fair 
3-Poor 

(10) Any information useful- f k  clar i f ica t ion beyond Catalog Cormbents. 



endix Table B-3. Average ae r ia l  survey counts of chum salmon i n  selected. 
streams in the Kotzebue D i s t r i c t .  Only complete surveys 
rated "Fair" t o  "Good" were considered. 

W r  
Average of Years Years 

River &rial Survey Count Used Excluded 

Noatak 
( including 
WY and 
E l i  Rivers) 

Squirrel 

Upper Kobuk R. 
(between Kobuk 
and the lower 
can~ctl) 10,468 



Appendix Table B-4. Chum salmon age, sex, and length ( m m )  sampled from the 
Kotzebue Sound commercial s e t  g i l l  net f i shery ,  by s t a t -  
i s t i c a l  sampling period, 1984. 

Period 1: J u l y  9 - Ju ly  20, 1984 

Pqe Class 
3 1 41 51 6 1 Total ( 1) 

Percent 1.4 36 .9 13 -0 1.4 52 .7 
Avg. Length 589.9 607 -2 637.6 630 .6 614.8 
Std. Error (2) 12.5 2 -2 4.0 13 -1 - 
m e  554-647 516-689 5 80-712 564-668 516-7 12  
Sample S ize  7 182 64 7 26 0 

Females 
Percent 0 .8 24.1 20 -1 2 -2 47 -3 
Avg. Iength 563.0 589 .1 605 .7 622 -6 597 .3 
Std. R r o r ( 2 )  8.3 2 .3 2.6 6 -3 - 
Range 5 44-5 84 532-680 514-659 589-651 514680 
Sample S i ze  4 U 9  99 ll 233 

Both Sexes 
Percent 2 -2 61 .1 33 -1 3 -7 
Avg. Length 580.1 600 -1 618.2 625 .7 606 .6 
Std. Error(2) 9.1 1.7 2 -5 6.2 -. 

Range 544-647 516-689 514-712 564-668 514-712 
Sample S i ze  11 3 01 163 1 8  4 93 

Period 2: Ju ly  23 - August, 4 1984 

Age Class 
31  41 51 6 1 Total (1) 

b le s  
Percent 4.0 36 -6 10.9 0 -6 52 -1 
Avg. Length 562.9 614.9 627 -3 649.0 6 U  -9 
Std, Error(2) 4.8 2 -4 4.9 11.4 - 
Range 485-580 52 8-757 542-7 20 631-670 485-757 
-1eSize 1 9  - 175 52 3 249 

Females 
Percent 2.9 32.2 12  -1 0 -6 47 -9 
Avg. Iength 576.2 589 .7 609.0 618.0 594.1 
Std. Error(2) 5.4 2 -1 3.6 16.1 - 
m e  534-612 5 2 0 6  46 550-6 95 5 99-650 520-6 95 
Sample S i ze  1 4  154 5 8  3 22 9 

Both Sexes 
Percent 6 .9 68.8 23 -0 1.3 
Avg. Length 568.5 603 -1 617 -7 633 -5 604.5 
Std, Error(2) 3.7 1.8 3 -1 11 .2 - 
bFTe 485-612 520-757 542-7 20 599-670 485-757 
Sample S i ze  33 329 11 0 6 47 8 

-Cont i  nued- 

- 50- 



Appendix Table 8-4. Chum salmon age, sex, and length ( m m )  sampled f r m  the 
Kotzebue Sound commercial s e t  g i l l  net  f i shery ,  by s t a t -  
i s t i c a l  sampling period, 1984 (continued). 

/ 

Period 3: August 6 - August 11, 1984 

Age Class 
31 41 51 61 Total (1) 

Males 
Percent 12.2 26 -3 9.0 0.5 48.0 
Avg. Iength 576 .5 602 -5 639.2 630.5 603 .O 
Std. Error(2) 3.8 3 .2 5 -5 29.5 - 
Range 538-640 506-6 80 56 9-7 02 601660 506-702 
Sample Size 53 11 4 39 2 20 8 

Females 
Percent 7 -9 37.6 6 .O 0 -5 52 .O 
Avg. Iength 558.5 584 .9 599.7 618.0 582.9 
Std. Error(2) 4.5 1.8 5 -6 7 .O - 
Range 4 99-6 24 51 8-6 52 5 42-6 52 611625 499-652 
ShnpleSize 34 163 26 2 225 

Both Sexes 
Percent 20 .1 64.0 15.0 0.9 
Avg. Length 569.5 592.1 623 .4 624.3 592 .6 
Std. Error(2) 3.0 1.8 4 .6 12.9 - 
&We 499-640 506-680 542-7 02 601460 499-702 
Sample Size 87 277 65 4 433 

Period 4: August 13 - August 20, 1984 

Age Class 
3 1 41 51 61 llotal(1) 

Males 
Percent 14.5 21 .9 3 -7 0 .7 40 .8 
Avg. Length 575.3 601 -8 641 .5 644.0 5% -6 
Std. Error(2) 4.1 3 -0 8.9 2l.6 - 
&We 501478 521682 568-7U 614-686 501-7U 
Sanple Size 67 101 17 3 188 

Fernales 
Percent 17 -8 36 -9 4 .3 0 .2 59.2 
Avg. Length 559.7 577 -5 598.8 610 .O 573.8 
Std. Error(2) 2.7 1.9 6 -9 - - 
Rangt= 511-668 4956  43 535-657 610-610 495668 
-1e Size 82 17 0 20 f 27 3 

Both Sexes 
Percent 3 2 .3 58.8 8.0 0 .9 
~ v g .  ~ e n g t h  566.7 586 .5 618.4 635.5 583.1 
Std. Error(2) 2.4 1.8 6.5 17.5 - 
Range 501678 4 95-6 82 535-713 610686 495-7U 
Sample Size 149 27 1 37 4 46 1 

(1) Weighted average. 
( 2 )  Standard Error of the  average length. 



Appendix Table 8-5. Chum salmon age, sex, and l e n g t h  (mm) sampled from t h e  
Kotzebue Sound commercial s e t  g i l l  n e t  f i s h e r y ,  by  c m -  
m e r c i a l  f i s h i n g  p e r i o d ,  1984. 

/ 

- --- 

Period 1: July 9 - July 10, 1984 

31 41 51 6 1 Total (1) 
Age 

Hales 
Percent 1 .3 39.5 18.4 59.2 
AT. Length 593.0 601 -7 624.5 608.6 
Std. Error(2) - 5 -1 7 .1 - 
Range 593-593 535-665 55 89-675 593475 
Sample Size 1 3 0 1 4  45 

Females 
Eercent 21 .1 18.4 1.3 40.8 
Avg. bqth 583.8 588.1 619.0 586 .9 
Std. Error(2) 6.7 5 .4 - - 
m e  533632 556-6 24 61%19 533632 
Snqle Size 16 14 1 21 

Both Sexes 
Percent 1.3 60.5 36.8 1.3 
Avg. Length 593.0 5% -5 606 -3 619.0 599.8 
Std. Error(2) - 4.2 5.6 - - 
b W e  593-5 93 533-665 556-675 619-619 533-675 
Sample Size 1 46 28 1 7 6 

Period 2: July 1 2  - July 13,  1984 
Age Class 

31 41 51 61 Total (1) 
Males 
Percent 4.0 19.7 10.5 34.2 
Avg. l e q t h  569.3 597 .1 640 .O 607 .1 
Std. Qror(2) U .4 5.6 14.4 - 
Range 554-5 % 5 6 6 6  40 5 80-7 12 55 4-712 
Sample Size 3 15 8 26 

Females 
Percent 2.6 32.9 25.0 5 .3 65.8 
Avg. L e q t h  551.5 589.6 596.4 6 U  .O 592.5 
Std. Qror(2) 7.5 5 .5 6 .5 9.9 - 
Range 544-559 544-680 514-629 589-633 514-680 
Sanple Size 2 25 1 9  4 50 

Both Sexes 
Percent 6 .6 52.6 35.5 5.3 
Avg. Length 562.2 592.4 609.3 6 U  -0 597.5 
Std. Error(2) 8.9 4.0 7 -3 9.9 - 
Range 5 44-5 96 544-6 80 51 4-7 12  58-33 514712 
Sarrrple Size 5 40 27 4 76 



Appendix Table 8-5. Chum salmon age, sex, and length ( m m )  sampled from the 
Kotzebue Sound commercial s e t  g i l l  net f ishery by con- 
mercial f ishing period, 1984 (continued). 

Period 3: July 16 - July 17 ,  1984 
Pqe Class 

3 1 41 51 61  
Males 

Total (1) 

Percent 1.2 39.7 12.8 2 .O 55 .6 
Avg. Length 609.3 605 -0 643 -25 629.6 614.8 
Std. Error(2) 22.6 2.9 5 .8 18.1 - 
Range 56 9-6 47 5 1 6 6  87 5 94-7 105 564668 516-710 
W l e  Size  3 102 33 5 1 43 

Females 
Percent 0 -8 23 .O 19.5 1.2 44.4 
Avg. L e q t h  574.5 5 88 -3 612 .1 640 .O 599.9 
Std, Error(2) 9.5 3 .1 3 .4 4 .6 - 
me 565-5 84 532660 549-659 632-648 532-660 
Sample S ize  2 5 9 50 3 11 4 

Both Sexes 
Percent 2 .O 62.7 32.3 3 -1 
Avg. Length 595.4 598.9 624.5 633 .5 608.2 
Std. Error(2) 15.3 2.3 3 -5 11 -1 - 
Range 5 6 5 6  47 516-6 87 549-7 10 564-668 516-710 
Sample S i ze  5 161 83 8 257 

Period 4: July 1 9  - July 20, 1984 
Age Class 

31  41 51 61 Total (1) 
Males 
Percent 41 .7 10.7 2.4 54.8 
Avg. Iength 622.7 635.1 633 .O 625.6 
Std. Qror(2)  4.6 9.3 18.0 - 
MWe 575-689 6 00-6 92 615-65 57 5-6 92 
% q l e  S i ze  35 9 2 46 

Females 
Percent 22.6 19.1 3 -6 45 .3 
Avg. Length 5 %  .2 612 .1 619.3 604.2 
Std, Error(2) 5 -2 6 .O 17 .2 - 
me 553-637 557658  5 92-6 51 553-658 
Sample Size  1 9  16 3 38 

Both Sexes 
Percent 64.3 29.8 6 .O 
Avg. Length 6 U  ,O 620 .4 624.8 615.9 
Std. Error(2) 3 -9 5 .5 11.5 - 
me 553-6 89 557-6 92 5 92-6 51 553-6 92 
Sample S ize  54 25 5 84 



Appendix Table 8-5. Chum salmon age, sex, and length (m)  sampled from the 
Kotzebue Sound commercial s e t  g i l l  net  f i shery ,  by corn- 
mercial. f i shing period, 1984 (continued). 

Period 5: July 23 - July 24, 1984 
Age Class 

3 1 41 51 61 Total (1) 
Males 
Percent 29.4 20 .O 1 .2 50.6 
Avg. Length 621 .O 620.3 670.0 621 .9 
Std. Error(2) 5 .O 8.5 - - 
&we 575-678 542681 670-670 542681 
Sample Size 25 17 1 43 

Females 
Percent 28.2 21 -2 
Avg. Length 585.8 599.5 
Std. Error(2) 6 .6 5 .3 
Range 520634 550-631 
m l e  Size 24 18 

Both Sexes 
Percent 57 .7 41 .2 P -2 
Avg. Length 603.7 609.6 670.0 606 -9 
Std. Rror(2) 4.8 5.2 - - 
Range 520678 542-681 670670 520681 
Sample Size 4 9 3 5 1 85 

Period 6: July 26 - July 27, 1984 
Age Class 

31 41 51 6 1 Totdl (1) 
Males 
Percent 2 .4 46.4 7 .1 2.4 58.3 
Avg. Iength 563.0 608.9 628.3 638.5 610.6 
Std. Error(2) 5.0 4.4 16.1 7 -5 - 
m e  55 8-568 542-695 5 936 88 6314% 542695 
Sample Size 2 39 6 2 4 9 

Females 
Percent 2 .4 29.8 8.3 1.2 41.7 
Avg. k q t h  539.5 594.6 626 .3 650 .O 599.4 
Std. Error(2) 5.5 4.4 U .O - - 
m e  53 4-5 45 561643 5 94-6 95 650450 534-695 
Sanple Size 2 25 7 1 35 

Both Sexes 
Percent 4.8 76 .2 15 .5 3.6 
Avg. Length 551.3 603 -3 627.2 642.3 605.9 
Std. Error(2) 7.4 3 -3 9.7 5.8 - 
&We 534-568 5 42-6 95 5 93-695 631-650 534-695 
Sample Size 4 64 13 3 84 



Appendix Tab le  B-5.  Chum salmon age, sex, and l e n g t h  (m) sampled from the  
Kotzebue Sound commercial s e t  g i l l  n e t  f i s h e r y ,  by corn- 
rne rc ia l  f i s h i n g  p e r i o d ,  1984 ( c o n t i n u e d ) .  

- - - ---- 

Period 7: July 30 - August 1, 1984 
Age Class 

3 1 41 51 61 Total (1) 
Males 
Percent 5.8 40 .2 10 .3 56.3 
Avg. Length 543.8 6 U  .4 640 .1 6 U  .2 
Std. Error(2) 15.0 4.8 10.8 - 
Range 4 85-5 86 52 8667 594483 485683 
Sample Size 5 35 9 49 

Females 
Percent 1.2 35.6 6.9 
Avg. Length 600.0 591 .5 610 .O 
Std. Error(2) - 4.7 18.2 
RaWe 600-6 00 546646 556-663 
Sample Size 1 3 1 6 

Both Sexes 
Percent 6 .9 75.9 17 .2 
Avg. Lerqth 553.2 603.1 628.1 
Std. Error(2) 15.5 3.6 10 .2 
Range 485-600 52 0-667 556-683 
Sample Size 6 66 15 

Period 8: August 2 - August 4, 1984 
Age Class 

3 1 41 51 61 Total (1) 
Males 
Percent 5 -4 34.2 9.0 48.7 
Avg. k r q t h  570.8 616.6 627.2 6 U  -5 
Std. Error(2) 2.2 4.2 8.3 - 
&We 55&58Q 536-7 57 5 84-7 20 536-757 
Sample Size 1 2  7 6 20 108 

Females 
Fercent 5 .O 33 -3 12 -2 0.9 51.4 
Avg. Lerqth 580.7 588.5 610.7 602 .O 593.2 
Std. Error(2) 4.0 3 .O 4.5 3 -0 - 
w e  565612 535-646 57 5-6 57 599-605 535-657 
Sample Size 11 74 27 2 114 

Both Sexes 
Pe rcent 10.4 67.6 21 .2 0.9 
Avg. Length 575.6 602.8 617 -7 602 .O 603.1 
Std. Error(2) 2.4 2.8 4 .5 3 .O - 

558-612 535-757 575-720 599-6 05 53 5-757 
Sample Size 23 150 47 2 222 

-Con t i  nued- 

-55- 



Appendix Table 8-5. Chum salmon age, sex, and length ( m m )  sampled from the 
Kotzebue Sound commercial se t  g i l l  net fishery, by com- 
mercial fishing period, 1984 (continued). . 

Period 9: August 6 - August 8, 1984 
Pge Class 

31 41 51 61 Total (19 
Males 
Percent 8.5 28.3 9.0 0.9 46.7 
Avg. Length 576.7 607.7 646.6 630.5 610 .O 
Std. Error(2) 6.2 4.6 9.5 29.5 - 
Range 5 40630 526-680 56 9-7 02 601660 526-702 
Samplesize 1 8  60 19  2 99 

Females 
Percent 5 .7 39.2 7.6 0.9 53 -3 
Avg. Length 556.4 586.9 597 -3 618.0 585.7 
Std. Qror(2) 7.3 2.6 7.8 7 .O - 
me 5 23-5 99 518634 542-650 6ll-625 518-650 
Sample Size 12 83 16 2 113 

Both Sexes 
Percent 15.2 67 .5 16 .5 1.9 
Avg. Iength 568.6 595.6 624.1 624.3 597 .O 
Std. Error(2) 5.0 2.6 7 -5 12.9 - 
b n g e  523630 518-680 542-7 02 601-660 518-702 
Sample Size 30 1 43 35 4 212 

Period 10: August 9 - August 11,1984 
Pqe Class 

3 1 41 51 6 1 mtdl(1) 
Males 
Percent 15.8 24.4 9.1 49 .3 
Avg. Length 576.4 5% .8 632.2 5% .7 
Std. Error(2) 4.8 4 .3 5.5 - 
me 53 8-6 40 50 6-6 56 588-668 506-668 
W l e  Size 35 5 4 20 109 

Females 
Percent 10 .O 36 .2 4.5 
Avg. Length 559.6 582.8 603.7 
Std. Error(2) 5.8 2.5 7 .7 
Range 499-624 530-652 57 2 6  52 
Sample Size 22 80 10 

Both Sexes 
Percent 25.8 60.6 l3.6 
Avg. Iength 569.9 588.4 622.7 
Std. Error(2) 3.8 2.4 5.1 
&We 499-640 506-6 56 57 2-668 
Sample Size 57 I34 30 



Appendix Table 8-5. Chum salmon age, sex, and length ( m m )  sampled f r m  the 
Kotzebue Sound commercial set  g i l l  net fishery, by com- 
mercial fishing period, 1984 (continued). 

Period 11: August 13 - August 15, 1984 
Pqe Class 

3 1 41 51 61 Total ( 1 ) 
Males 
Percent 11 .7 23.8 4.0 0 -5 39.9 
Avg. Length 584.7 603.7 649.4 686 .O 603.7 
Std. Error(2) 6.0 4.0 15.9 - - 
Range 520678 53 5-6 82 568-7U 686-686 520-713 
Sample Size 26 53 9 1 89 

Females 
Percent 17 .O 37 .7 4.9 0 -5 60.1 
Avg. Length 556.3 579.0 604.3 610 .O 57 4.9 
Std. Qror(2) 3.8 2.8 10.7 - - 
Range 516-6 07 495-6 43 535657 610610 495-657 
Sample Size 38 84 ll 1 13 4 

Both Sexes 
Percent 28.7 61.4 9.0 0.9 
Avg. length 567.9 5 88.5 624.6 648.0 586 .4 
Std. Error(2) 3.7 2 .5 10.4 38.0 - 
Range 516678 495-6 82 535-7U 610-6 86 495-713 
Sample Size 64 137 20 2 223 

P e r i d  12: August 16 - August 18, 1984 
w e  Class 

3 1 41 51 61 Total ( 1) 
Males 
Percent 16.8 22.7 5 .O 0.8 45.4 
Avg. Leqth 566.8 5% .8 635.3 632.0 590 .6 
Std. Error(2) 7.3 6.1 7 -5 - - 
h q e  501-652 521-654 609661 632-632 501661 
Sample Size 20 27 6 1 5 4 

Females 
Percent 17.6 33.6 3.4 
Avg. Lerqth 558.4 580 .5 600.3 
Std. Error(2) 5.1 4.1 7.4 
Range 511-6 01 526-635 586-620 
Sample Size 21 40 4 

Both Sexes 
Percent 34.5 56 .3 8.4 0.8 
Avg. Length 562.5 587 .O 6 21.3 632.0 581.8 
Std. Qror(2) 4.4 3.6 7 .7 - - 
Rarr3e 501652 521654 5 86661 632632 501-661 
Samplesize 41 67 10 1 11 9 

-Conti nued- 



Appendix Table B-5.  Chum salmon age, sex, and l e n g t h  (mm) sampled from the  
Kotzebue Sound commercial s e t  g i l l  n e t  f i she ry ,  by com- 
m e r c i a l  f i s h i n g  pe r i d ,  1984 (con t inued) .  

Period U: August 20 - August 22, 1984 
31 41 51 61 Total (1) 

Males 
Percent 17.8 17 .O 1.7 0.9 37 .3 
Avg. Iergth 571.7 603.1 624.0 614.0 589.3 
Std. Error(2) 7.8 7 .4 6 .O - - 
Range 527-675 542-664 618-630 614-614 527-675 
Sample Size 21 20 2 1 44 

Females 
Percent 19.5 39.0 4.2 
Avg. Length 566.4 572.0 585.6 
Std. Error(2) 5.8 3 .5 U .1 
w e  528668 520635 560-634 
Sample Size 23 46 5 

Both Sexes 
Percent 37 .3 55 .9 5 .9 0.9 
Avg. Length 569.0 581 .4 5% .6 614.0 578.0 
Std. Error(2) 4.7 3 .7 11.5 - - 
Range 527-675 520-664 560634 614-614 520-675 
Sanqle Size 44 66 7 1 11 8 

(1) Weighted average. 
(2) Stanckrd Error of the average length. 



Appendix Table B-6. Noatak River chum salmon age, sex, and length data 
collected from 149 mm (5-7/8 in)  stretched mesh mono- 
filament gi 11 nets operated a t  t e s t  fishing project 
and beach seine samples taken by Sikusuilaq Springs 
Hatchery personnel, 1984. 

Age Class 

3 1 41 51 61 Total (1) 
Males ---- 

Fercent 7.9 33.2 11.1 0.5 53.4 
AvgLength 569.2 603.2 626.1 628.0 595.9 
Std. Error 3.4 1.9 4.4 9.5 - 
Size  Range 525-610 534-705 535-707 610-6 42 525-7 07 
Sample S ize  4 9 206 69 3 3 27 

Females 

Percent 6.5 30.7 8.9 0.7 46.6 
Avg Length 559.4 577.2 610.2 622.8 581.6 
Std. Error 5 .O 2.1 4.1 6.8 -- 
SizeRange 501645 515-665 547-674 610-640 501674 
Sample S i ze  40 190 55 4 2 89 

Both Sexes 

Percent 14.5 64.2 20.2 1.1 
AvgLength 564.4 591 .O 619.1 625.0 593.2 
Std. Error 3 .O 1.6 3.1 5.2 -- 
SizeRange 501645 515-705 535-707 610-642 501-707 
Sample S ize  90 3 98 125 7 616 

(1) Weighted average. 



Appendix Tab le  8-7. Noatak R i v e r  chum salmon age, sex, and l e n g t h  d a t a  
c o l l e c t e d  from 149 rmn (5-7/8 i n )  s t r e t c h e d  mesh mono- 
f i l a m e n t  g i l l  n e t s  operated a t  t e s t  f i s h i n g  p r o j e c t ,  
1984. 

Pqe Class 

Males 

Percent 
Avg Length 
Std. Error 
Size Range 
Sample Size 

Females 

Percent 
Avg Length 
Std. Error 
Size Range 
Sample Size 

Both Sexes 

Percent 
Avg Length 
Std. Error 
Size Range 
W l e  Size 

(1) bkighted average. 



Appendix Table 8-8. Chum salmon age, sex, and length data collected from 
beach seines operated on Noatak River spawning grounds 
by Si  kusuilaq Springs Hatchery personnel, 1984. . 

Pqe Class 

Males 
Total (1) 

Percent 
Avg Length 
Std. Error 
Size Range 
W l e  Size 

Females 

Percent 
Avg Ungth 
Std. Error 
Size Range 
Sarrple Size 

Both Sexes 
-- 

Percent 
Avg Length 
Std. Error 
Size Range 
Sanple Size 

(1) Weighted av&age. 



Appendix Table B-9. Noatak River chum salmon age, sex, and length data 
collected from 149 rnm (5-7/8 in)  stretched mesh mu1 t i -  
filament g i l l  nets operated a t  t e s t  fishimg project, 
1984. 

Age Class 

- 

Percent 1.6 28.3 9.2 1.0 40 .O 
AvgLength 571.6 591 .9 629.3 635.3 605.5 
Std. Error 7.4 6 .8 8.0 45 .6 - 
Size m e  555-595 539655 505-710 545691 505-710 
Sample Size 5 89 29 3 126 

Females 

Percent 5.1 37.8 16 -5 0 .6 60 .O 
AvgLength 555.0 579.7 603.3 602 .5 575.2 
Std. Error 5 -9 2 -2 4.3 2 .5 - 
S i z e m e  500-585 501-653 525460 600-605 500-660 
Sanple Size 16 11 9 52 2 1 89 

Both Sexes 

Percent 6 .9 65.9 25.6 1.6 
Avg Length 560.8 584.8 612.6 622.2 590.8 
Std. Error 5.1 3.2 4.2 26.2 - 
Size Rarqe 500600 501-655 505-710 545691 500-710 
Sanple Size(2) 22 20 9 81 5 3 17 

(1) Weighted average. 
(2) Sum of age sarrple size does not equal total -1e s ize  

&e t o  unsexed sanples. 



Appendix Table B-10. Noatak River chum salmon, age, sex, a n d  length data 
collected from 102 mm ( 4  i n )  stretched mesh mono- 
filament g i l l  nets operated a t  t e s t  f ishing project ,  
1 984. 

Pqe Class 

31 41 51 61 71 Total (1) 
Males 

Percent 5.7 31.2 14.7 1.3 0.6 53.5 
Avg Length 591.7 608.7 642.8 638.0 695.0 617.9 
Std. Error 14.2 4.8 7.4 2 8.0 - - 
SizeRange 535655 545-710 570-7U 610-666 695-695 534713 
Sample Size 9 49 23 2 1 84 

Females 

Percent 8.9 24.2 12.1 1.3 46.5 
Avg Length 535.1 563.5 589.8 622.5 
Std. Error 4 -3 4.1 5.8 7.5 - 
Size w e  500-560 520-630 530640 615-630 500-6 40 
Sanple Size 1 4  38 1 9  2 73 

Both Sexes 

Percent 14.7 55.4 26.8 2.6 0 .6 
Avg Leqth 557.2 588.9 618.8 630.3 6.95.0 594.0 
Std. Error 8.4 4.0 6.3 12.7 - - 
Size Range 500655 520-710 530-7U 610666 695-695 500-7U 
Sarr@le Size 23 87 42 4 1 157 

(1) Weighted average. 



Appendix Table B-11. Chum salmon age, sex, and length data collected from 
149 mm (5-718 i n )  stretched mesh.gil1 nets operated 
a t  Si kusui 1 aq Springs Hatchery, 1984. 

Pqe Class 

Males 
Total (1) 

Percent 
Avg Length 
Std. Error 
Size Range 
Sample S ize  

Females 

Percent 
Avg Ler~gth 
Std. Error 
Size Range 
Sanple Size 

Both Sexes 

Percent 
Avg 
Std. Error 
Size me 
Sample S ize  

(1) Welfghted average. 



Appendix Table B-12. Comparative age and sex composi t ion o f  Kotzebue 
D i s t r i c t  chum salmon, 1962-1 984. 

Percent . Percent Age Class 
Year Size Mes Females 3 1 41 51 61 

(1) Does not show < 0.1% age 7 fish. 
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Appendix Table 8-13. Chum salmon age, sex, and length data collected from 
beach seines operated on Squirrel River spawning grounds, 
1984. Samples taken a t  Squirrel River counting tower 
project  (n=30) and spawni ng ground survey (n=324), 1984. 

Pqe Class 

Percent 12,2 63 .5 21 .O 2.8 0.6 51.1 
A v g L e n g t h  589.6 631.9 647.9 689.6 630.0 631 -7 
Std. Error 10.6 3.6 6.4 16.9 - - 
Size  Range 512-742 536-770 520-760 655-745 630-630 512-770 
Sample Size  22 U 5  38 5 1 1 81 

Percent 20.2 63.6 15.6 0.6 48.9 
Avg Lerqth 555.3 590 .2 601.3 605.0 585 .O 
Std. Error 8.7 3 -5 5.6 - - 
Size Range 476-764 492-746 535650 605-605 476-764 
Sarrple Size 35 l l 0  27 1 173 

Both Sexes 

Percent 16.1 63.6 18.4 1.7 0.3 
A v g b r q t h  568.6 6Pf .5 628.6 675.5 630.0 608.9 
Std, Error 7 .0 2,9 5 -2 19.7 - - 
Size Rame 476-764 492-770 520-760 605-745 630630 476-770 
Sample .Size 57 225 65 6 1 3 54 

(1) Weighted average. 



Appendix Table B-14. Chum salmon age, sex, and length data collected from 
beach seines operated on salmon River spawning grounds, 
1984. 

Pqe Class 

Males 

Percent 
Avg Length 
Std. Error 
Size Range 
Sample Size 

Females 

Percent 
Avg Length 
Std. Error 
Size Range 
Sanple Size 

Both Sexes -- 
Percent 
Avg Length 
Std. Error 
Size Range 
Sample Size 

- - - - - - - - - --- -- -- 

(I) Weighted average. 



Appendix Table B-15. C h u m  salmon age, sex, and length data collected from 
beach seine a t  the mouth of Beaver Creek, 1984. 

Age Class 

Males 

Percent 
Avg Lf%m 
Std. Error 
Size Range 
Sample Size 

Females 

Percent 
Avg Length 
Std. Error 
Size Range 
S q l e  Size 

Both Sexes 

Percent 
Avg Length 
Std. Error 
Size Rarqe 
Sanple Size 

(1) Weighted average. 



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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