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ABSTRACT 

The 1985 commercial and subsistence harvest of the five species of Pacific 
salmon (Oncorhynchus sp.) found in the Norton Sound-Kotzebue Sound Area are 
presented by age, sex, and length along with appendices of historical 
performance. Samples are stratified by time-peri od where possible and 
temporal trends in age and sex composition are discussed. Salmon escapement 
estimates from peak aerial survey and tower counts are presented for all 
systems enumerated. Age, sex, and 1 ength composition is included for sampled 
escapements. 

KEY WORDS; Norton Sound, Kotzebue Sound, harvest, escapement, 
Oncorhynchus tshawytscha, 0. nerka, 0 .  keta,  0 .  k i su tch ,  0 .  
gorbuscha, age-size-sex composition, fishery synopsis. 



INTRODUCTION 

The Norton Sound, P o r 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 o f  Alaska from Canal Po in t  L igh t ,  
south o f  Stebbins, t o  Po in t  Hope, n o r t h  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 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 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 Doug1 as (F igure  1 ) .  Th i s  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 Unal ak lee t  ( 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 h e  Baldwin 
Peninsul a (F igures 2 and 3) .  

F i ve  species o f  P a c i f i c  salmon (Oncorhynchus sp.) are found i n  t h e  Norton 
Sound and Kotzebue Sound areas. I n  descending order  o f  economic importance 
are chum salmon (0. keta), chinook salmon (0. tshawytscha), coho salmon (0. 
k isu tch) ,  p i n k  salmon (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 n k  salmon are the  l a r g e s t  o f  t h e  f i v e  
species fo l lowed by chum, coho, chinook, and sockeye salmon. 

Adequate management o f  t h e  salmon resource i n  t h e  study area requ i res  
knowledge o f  t he  magnitude, d i s t r i b u t i o n ,  t im ing ,  and age-sex-size 
composit ion o f  both t h e  harvest  and escapement by stock.  The p o t e n t i a l  
p roduct ion  o f  a salmon system 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 h e  breeding popu la t ion  (escapement). 
This  r e p o r t  presents est imates o f  t h e  age, sex, and s i z e  composit ion f o r  each 
harvest  and escapement popu la t ion  sampled from the  inshore r e t u r n  o f  salmon 
t o  the  Norton and Kotzebue Sound areas. 

Basic f i shery s t a t  i s t i  cs f o r  t he  Norton Sound-Kotzebue Sound Area are 
avai 1 ab le  from several a d d i t i o n a l  sources. Commerci a1 and subsistence harvest  
da ta  are  presented i n  t he  1985 Norton Sound-Port Clarence-Kotzebue Sound 
Annual Management Report (ADF&G 1986). H i s t o r i c a l  escapement da ta  i s  
mainta ined and a v a i l a b l e  i n  a computerized data  base (ADF&G 1983). I n  
add i t i on ,  t he  r e s u l t s  from escapement enumeration p r o j e c t s  are analyzed and 
repo r ted  y e a r l y  f o r  t h e  Unalak leet  R iver  (Lean 1986), t he  Kwiniuk R iver  (Lean 
1986), and North R iver  (Lean 1986). Resul ts  from two escapement p r o j e c t s  
which were e l im ina ted  i n  1984, t he  S q u i r r e l  River ,  (Dinnocenzo 1984) and 
Noatak R iver  (Mesiar 1984; B i g l e r  1985a; Berning e t  a l .  I n  Prep.) are a l so  
ava i l ab le .  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 p r i o r  t o  1984 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 i n  t he  annual ly  prepared Catch 
and Escapement Report Ser ies (Lean e t  a l .  1984, B i g l e r  and Lean 1986). Age, 
sex, and s i z e  da ta  p r i o r  t o  1983 are  summarized i n  t h e  r e p o r t  ser ies :  ADF&G 
Arctic-Yukon-Kuskokwim Region, Age-Sex-Size Composition o f  Salmon. 









METHODS 

Harvest and Escapement 

Commercial catch data presented in this report were compiled from harvest 
receipts (fish tickets) which document each sale by a licensed fisherman. 
These data were summarized by microcomputer in the Nome Area office during 
the commercial fishing season. 

Subsistence catches are not monitored as closely as commercial catches in the 
Norton Sound-Kotzebue Sound Area. Two methods of data collection are 
generally employed: (1) household interviews conducted late in the season or 
(2) the return of catch calendars which are mailed to all known subsistence 
fishermen for reporting daily catches. A subsistence permit required in the 
Nome Subdistrict sets catch limits for each permit and requires catch 
reporting. Each data collection method has inherent and unavoidable sources 
of error. When personal interviews are used, it is assumed that fishermen can 
accurately recall their harvests, which may have occurred over several weeks. 
Usually, less than 5% of all subsistence catch calendars are returned, except 
in the Nome Subdistrict where the permit system requirement produces an 
average reporting rate of approximately 80%. 

Reported subsistence catches from Norton Sound area vi 11 ages are probably low 
since no expansion factors were used to compensate for unreported harvests. 
In the Kotzebue Area, however, the reported subsistence harvests are 
estimates of total catch. A mean catch per fishing family was calculated for 
each village surveyed. This mean was applied to those families known to have 
fished but were not available for interview. 

Aeri a1 escapement surveys are the primary method for monitoring salmon 
escapement into the Norton Sound and Kotzebue Sound drainages. Aeri a1 surveys 
of escapement result in peak counts or a series of counts and are not a total 
enumerati on of salmon spawning abundance. However, aeri a1 survey escapement 
counts can be regarded as an index of relative abundance for the surveyed 
stream and can be used in interannual or interdrainage comparisons of 
escapement. Counting tower projects, operated in Norton Sound in 1985, 
provide the most exact estimate of total escapement. Test fishing counts 
provide an index of escapement and species composition for turbid or large 
drainages that are difficult to count visually. Both test fisheries and 
counting towers provide data on migratory timing. 

Aqe, Sex, and Lenqth Data Collection 

Sampling the age, sex, and size composition of salmon returning to the Norton 
Sound-Kotzebue Sound Area in 1985 involved techniques similar to those used 
in 1983 and 1984 (Lean et al. 1984). 

Chum salmon, which comprise the bulk of the commercial catch, were sampled in 
the Kotzebue District and in four subdistricts of Norton Sound. Salmon were 
also sampled at counting towers, in test fisheries, and on the spawning 
grounds. 



All salmon were sampled fo r  age, sex, and length.  Sex was determined by 
examining external morphology, including the snout, vent, body symmetry, and 
appearance of eggs o r  mil t  of 1 ive f i s h .  The sex of dead f i sh  was determined 
by examining the  gonads. Fish length was measured from mid-eye t o  fork-of-  
t a i l  and recorded t o  the  nearest millimeter. 

Age was determined from scales  removed from the  l e f t  s ide  of the  f i s h  in an 
area above the  l a t e r a l  1 ine and crossed by a diagonal from the  poster ior  
inser t ion of the  dorsal f i n  t o  the  an te r io r  inser t ion of the  anal f i n .  
Scales were mounted on gum cards and impressions made in ce l lu lose  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. In past repor ts  ages have been reported in 
Gilbert-Rich notation,  in which 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 
(including t he  winter spent in the  gravel)  and the  second d i g i t  r e f e r s  t o  the  
freshwater age (again including the  winter spent in the  gravel)1.  

Sample Size 

Minimum sample s i ze  goals within temporal s t r a t a  were derived fo r  each 
species of i n t e r e s t  (Brannian 1985). The objective was t o  estimate 
proportions of age c l a s s  f o r  which there  was a 10% chance t ha t  the  estimate 
did not exceed plus or  minus 5% of t he  t r ue  value. This resul ted in a per 
s t r a t a  sample s i z e  goal f o r  readable scales  of 502 fo r  species with three  
major age c lasses  (chinook salmon), 450 fo r  species with two major age 
c lasses  (chum salmon), and 247 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% were pooled and t reated 
as a s ing le  age c l a s s  in  t h i s  analysis .  Actual col lect ion goals required t h a t  
sample s i ze s  be increased t o  include an expected proportion of unreadable 
sca les .  In cases where the  t o t a l  number of readable samples col lected 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 presented. 

RESULTS 

Data, summarily presented below, are  more f u l l y  deta i led in Appendix A f o r  
Norton Sound and Appendix B f o r  Kotzebue Sound. 

Norton Sound 

The commercial and subsistence harvests ,  escapement est imates,  and biological 
sampl ing (age, sex, and s i ze )  f o r  Norton Sound follows. 

European t o  (= )  Gil bert-Rich conversions: 0.2=31/0.3=41/0.4=51/0. 5=61/ 
1.1=32/2. 1=43/3. 1=54/1.2=42/1.3=52/1.4=62/1.5=72. 



Commercial and Subsistence Harvest: 

Commercial harves t  i n  the  Norton Sound D i s t r i c t  t o t a l e d  19,491 chinook 
salmon, 166 sockeye salmon, 134,928 chum salmon, 21,968 coho salmon, and 
3,647 p i n k  salmon (Tables 1 through 5, respec t i ve l y ) .  The 1985 chinook salmon 
harves t  was t h e  l a r g e s t  recorded i n  the  h i s t o r y  o f  t he  f i s h e r y  and was 2.5 
t imes l a r g e r  than t h e  recent  5-year average (Appendix A, Table 1).  Chinook 
salmon 1 anded i n  the  Unal ak lee t  and Shaktool i k S u b d i s t r i c t s  comprised 92% o f  
t h e  d i s t r i c t ' s  t o t a l  landings and t h e  major p o r t i o n  o f  t h i s  ca tch  occurred 
between 1 J u l y  and 10 J u l y  (Table 1) .  Most f ishermen i n  these s u b d i s t r i c t s  
weere t a r g e t i n g  on chinook salmon us ing  se t  g i l l  nets w i t h  210 mm (8-1/4 i n )  
s t re t ched  mesh. Nor th  o f  Shaktoo l ik  S u b d i s t r i c t ,  chinook salmon harvests are 
i n c i d e n t a l  t o  t a k i n g  chum salmon. Fishermen i n  these s u b d i s t r i c t s  used g i l l  
ne ts  w i t h  149 mm (5-7/8 i n )  mesh throughout the  f i s h i n g  season. 

Coho and chum salmon harvests were approximately 33% and 60% below t h e i r  
respec t i ve  5-year averages. Approximately 41% o f  t he  d i s t r i c t  t o t a l  chum 
salmon harves t  was taken i n  t h e  Golovin S u b d i s t r i c t  and 19% i n  the  Unalak leet  
S u b d i s t r i c t  (Table 2).  Catches i n  Golovin peaked e a r l y  i n  t he  season (1 J u l y  
t o  6 J u l y )  whereas catches i n  t he  Unal ak l  ee t  Subdi s t r i c t  were re1  a t i v e l y  
cons i s ten t  throughout t h e  f i s h i n g  season. As t h e  season progressed fishermen 
i n  Unalak leet  g radua l l y  changed over t o  smal ler  mesh (146 mm o r  5-3/4 i n )  
gear which was more e f f i c i e n t  i n  cap tu r i ng  chum salmon. 

The Unalak leet  S u b d i s t r i c t  comprised the  m a j o r i t y  (69%) o f  t he  coho salmon 
harvest .  Coho salmon d i s t r i b u t i o n  i n  Norton Sound was s i m i l a r  t o  chinook 
salmon w i t h  Unalak leet  and Shaktool i k S u b d i s t r i c t s  comprising more than 90% 
of t he  t o t a l  d i s t r i c t  catch (Table 4) .  

P ink salmon r e t u r n s  i n  t he  Norton Sound area f o l l o w  an even-year cyc le  o f  
h igh  abundance. The p i n k  salmon r e t u r n  was the  lowest  s ince 1972 and was l e s s  
than 5% o f  t h e  5-year average. Fishermen i n  t h e  Golovin S u b d i s t r i c t  1 anded 
83% o f  t h e  d i s t r i c t  t o t a l  p i n k  salmon harvest .  F i sh ing  e f f o r t  has been f a i r l y  
s t a b l e  i n  Norton Sound and averages about 164 fishermen annual ly;  155 permi ts  
were f i s h e d  i n  1985. 

Subsistence harvests from 10 v i l l a g e s  t o t a l e d  31,118 salmon (Table 6) i n  
1985. White Mountain and Nome subsistence fishermen harvested more salmon 
than o t h e r  v i l l a g e s ,  9,217 and 7,912 salmon, respec t i ve l y .  Chum salmon 
comprised more than h a l f  (57%) o f  t h e  d i s t r i c t  subsistence salmon harvest  
w i t h  coho and p i n k  salmon represent ing  21% and 16% o f  t he  catch, 
r e s p e c t i v e l y .  These f i g u r e s  represent  o n l y  t h e  harvest  o f  i n d i v i d u a l  s who 
were in terv iewed,  re tu rned catch calendars, o r  obta ined Nome S u b d i s t r i c t  
permi ts ,  and should be considered on ly  as a minimal est imate o r  index. I n  
general,  t he  subsistence harvest  i s  taken i n  r i v e r s  us ing  se t  g i l l  nets.  
Seines are used more commonly i n  Kwiniuk, Tubutu l i k ,  Nome, and Unalak leet  
Rivers f o r  coho and p i n k  salmon. 

Escapement Abundance: 

Chinook salmon were most abundant i n  t r i b u t a r i e s  d r a i n i n g  i n t o  t h e  Norton 
Bay, Shaktool i k and Unal ak l  ee t  Subdi s t r i c t s  w i t h  the  Shaktool i k R iver  
producing t h e  h ighes t  peak a e r i a l  survey count o f  3,131 chinook salmon (Table 
7) .  Counts o f  chinook salmon were above the  h i s t o r i c a l  average i n  most 



Table  1.  Commercial h a r v e s t  i n  numbers o f  chinook salmon i n  Norton Sound 
s t r a t i f i e d  by t ime and s u b d i s t r i c t ,  1985. 

Subdi s t r i c t  
D i s t r i c t  

Inc l  u s i v e  Dates 1 2 3 4 5 6 To ta l  s 

T o t a l s  2 1 193  816 528 5 ,312 12,621 19,491 

* F i s h i n g  occur red  b u t  no h a r v e s t  was r e p o r t e d .  



Table 2 .  Commercial h a r v e s t s  i n  numbers of sockeye salmon i n  Norton Sound 
s t r a t i f i e d  by t ime and s u b d i s t r i c t ,  1985. 

S u b d i s t r i c t  
D i s t r i c t  

I n c l u s i v e  Dates 1 2 3 4 5 6  T o t a l s  

Tota l  s 0 113 3  2 0 0 2 1  166 



Table 3. Commercial harves t  i n  numbers of chum salmon in  Norton Sound s t r a t i -  
f i e d  by time and s u b d i s t r i c t ,  1985. 

-- 

S u b d i s t r i c t  
D i s t r i c t  

Inc lus ive  Dates 1 2 3 4 5 6 Total s 

6/27-6/29 3,508 625 1,209 5,342 

Tota ls  6,219 55,781 24,466 9,948 13,403 25,111 134,928 

* Fishing occurred b u t  no harves t  was reported.  

-10- 



Table 4. Commercial harvest  in  numbers of coho salmon in  Norton Sound s t r a t i -  
f i e d  by time and s u b d i s t r i c t ,  1985. 

S u b d i s t r i c t  
D i s t r i c t  

Inc lus ive  Dates 1  2 3  4  5  6  Tota ls  

7115-7/17 3  1  5  9  

Total s 356 1,196 1,803 384 2,808 15,421 21,968 



Table 5. Commercial harves t  i n  numbers of pink salmon i n  Norton Sound s t r a t i -  
f i e d  by time and s u b d i s t r i c t ,  1985. 

S u b d i s t r i c t  
Di s t r i c t  

Inc lus ive  Dates 1 2 3  4 5 6 Tota ls  

Tota ls  0 3,019 559 68 0 1 3,647 



Table 6. Nor ton Sound subs is tence salmon catches, 1985. 

----------------------------------------------------------------------------------------------------. 
Nudxr of 
Fishermen 

Subdistrict Village Interviewed Chinook Sockeye Chum Coho Pink Total 

2 3/ White Mountain 16 7 2 8,180 312 716 9,217 

2 3/ Council 2 0 0 1,150 10 0 1,160 

3 3/ Elim 25 67 0 947 1389 1212 3,615 

I 4 2/ Koyuk 
- - - - - - - 

A 

CA 
I 5 3/ Shaktoolik 2 1 298 0 298 1,379 24 1,999 

6 3/ Unalakleet 
River 5 0 1,195 3 1,869 2,244 55 5,366 
Ocean 10 202 0 99 0 0 30 1 
Total 5 4 1,397 3 1,968 2,244 55 5,667 

St. Michael 2/ - - - - - - - 
__-________________--------------------------------------------------------------------------------- 

Totals 2 30 1,827 69 17,761 6,413 5,048 31,118 
_--________-_____----------------------------------------------------------------------------------- 

1/ Data c o l l e c t e d  f rom r e t u r n e d  permi ts ;  t h e  number o f  f ishermen i n te r v i ewed  i s  t h e  number o f  pe rm i t s  
a c t u a l l y  f i s h e d .  

2/ No da ta  a v a i l a b l e ;  no surveys conducted. Not i n  a  s u b d i s t r i c t .  

3/ Data c o l l e c t e d  f rom household i n t e r v i e w s .  

4/ S i x  f ishermen f i s h e d  bo th  r i v e r  and ocean. 



Table 7 .  Peak a e r i a l  survey salmon counts of Norton Sound index streams, 1985. 

Survey Salmon Counts 
Date 11 Rating 21 Chinook Chum Coho51 Pink S u b d i s t r i c t  Stream 

Nome, #1 Bonanza 
Cri ppl e 
El dorado 
Flambeau 
Nome 
Penny 
Si n u k  
Snake 
Sol omon 

Good 
Good 
Good 
Good 
Good 
Good 
Fai r 
Good 
Good 

Golovin, #2 Bos ton 7/16 Good 
Fish 711 6 Good 
Niukluk 711 6 Good 
Ophir 6/ 91 20 Fa i r  

Moses Poin t ,  #3 Kwiniuk 3/ 6/25-7128 Good 
Tubutul i k 7/06 Good 

Norton Bay, #4 Ungalik 
Ingl u ta l  i k 7/23 Good 

Shaktool i k ,  #5 Shaktool i k 7/22 Fa i r  

Unal a k l e e t ,  #6 Unalakleet System: 

Main River 71 7/22 Poor 
North R. 3/ 6/18-9102 Good 
01 d Woman 7/22 Fai r 

Unalakleet System Totals  

South of Norton Sound: 
Kogok 81 05 Good 
Pi kmi ktal  i k 7/23 Fa i r  

1/ Date of the  peak chum salmon survey. 
2/ Overall e f f ec t iveness  of survey: t iming, weather,  and water condi t ions .  
3/ Tower count.  
4/ Aerial survey count; not tower count. 
51 Inclement weather condit ions prevented most coho salmon surveys. 
61 Coho salmon survey only. 
7/ Pa r t i a l  survey. 



streams surveyed (Appendix A ,  Table 2) .  

Escapement goals f o r  chum salmon in Norton Sound index streams a re  averages 
derived from h i s t o r i c  peak aer i  a1 surveys flown during favorable survey 
conditions (Appendix A,  Table 3 ) .  Chum salmon escapement goals were met or 
exceeded on nearly a l l  index streams with the  exception of Kwiniuk River 
where only 9,912 chum salmon were counted (Table 7 ) .  Chum salmon catches in 
t he  Unal akl e e t  and Shaktool i k Subdi s t r i c t s  were s l  ight ly  be1 ow average, 
however escapement was above average s ince  most fishermen used large  mesh 
gear t o  t a rge t  chinook salmon. Chum salmon escapements based on peak aer ia l  
survey counts, were s l i gh t l y  below the  h i s to r ica l  average in the  Nome 
Subdis t r i c t ;  average in Norton Bay and Unal akleet  Subdis t r i c t s ;  and above 
average in ~ h a k t o o i i k  and Golovin s i b d i s t r i c t s  (Appendix A,  Table 4 and ADF&G 
1986) . 
Aerial surveys fo r  coho salmon were incomplete in 1985. Inclement weather 
precluded f ly ing most surveys unt i l  a f t e r  the  peak of spawning. By t h i s  time, 
a prolonged period of high water had removed many carcasses from spawning 
grounds. However, counts from the  North River tower indicate  an average 
escapement'of coho salmon t o  t h i s  system. 

Pink salmon escapements were extremely low in a l l  subd i s t r i c t s  (Table 8 and 
Appendix A,  Table 5 ) .  Pink salmon escapement t o  the  Kwiniuk River was 
approximately 4% of the recent 5-year average. This low re turn may be the  
r e s u l t  of deeper than normal f r o s t  l eve l s  which occurred during the  winter of 
1983-1984 which may have adversely effected instream survival of salmon from 
t h i s  brood year.  

Age, Sex, and Length Composition: 

In 1985 commercial catch samples were coll  ected in four subdi s t r i c t s :  
Unalakleet, Shaktoolik, Moses Point, and Golovin. Chinook salmon from the 
Unal akleet  Subdis t r i c t  were sampled from both commercial and t e s t  f i she r i e s  
(Table 8 ) .  Samples were predominantly age 1.4 (6-year-olds from the  1979 
brood year ) .  Chinook salmon landed in the  Unalakleet and Shaktool i k 
Subdi s t r i c t s  were s imilar  in age composition; however more females were 
harvested than males in the  Shaktoolik Subdis t r ic t .  Unalakleet River t e s t  
f i s h  samples consisted of a greater  proportion of f i sh  in the  younger (age 
1.2 and 1.3) and older (age 1.5) age c lasses  than commercial catch samples. 
Test ne t s  captured more males than females, 67% and 33%, respect ively ,  and 
the  Shaktool i k chinook harvest was comprised of 63% females and 37% males. 
Since only 33 samples were collected a t  Moses Point, s t a t i s t i c a l l y  valid 
conclusions about the  age-sex-size of the  catch in t ha t  d i s t r i c t  could not be 
developed. However, re1 a t i  vely few chi nook salmon are  harvested a t  Moses 
Point as compared t o  Shaktool i k and Unalakleet. (See Appendix A,  Tables 6-9 
fo r  the  age composition, sample s i ze ,  mean length, and respective standard 
e r ro r s  of chi nook salmon commerci a1 sampl es )  . 
Chum salmon in the  Norton Sound Area a re  predominantly 4-year-olds (age 0.3) 
and 5-year-olds (age 0.4) (Table 9 ) .  More 4-year-olds were caught in the  
Golovin and Moses Point commercial f i she r i e s  than in Unalakleet and a l a rger  
proportion of 5-year-olds was taken in the t e s t  f i shery than in the 
commerci a1 f i she r i e s .  Kwini uk River escapement was predominantly 4-year-olds 
(82%). Sex r a t i o s  were approximately equal in the  commercial catches; however 



Table 8. Age and sex composition percentages f o r  chinook salmon spawning 
stocks in  the Norton Sound D i s t r i c t ,  1985. 

- 

Camnercial Fisheries T e s t  F i s h e r y  

S?x/Age Shaktoolik MosesPoint Unalakleet UnalakleetRiver 

Males 37.2 
1.2 2 00 
1.3 6 .9 
1.4 26.7 
1.5 1.6 

Sexes 
Canbined 100 -0 
1.2 2 00 
1.3 10 .0 
1.4 83.5 
1.5 4 .4 

Ssnple Size 249 



Table 9. Age and sex composit ion percentages f o r  chum salmon spawning stocks 
i n  the  Norton Sound D i s t r i c t ,  1985. 

Ccmnercial Fisheries Test Fishery Escapanent 

Sex/Age Galwin h s e s P o i n t  Unalakleet Unalakleet River Ebriniuk River 

Females 
0 02 
0.3 
0.4 
0.5 

Sexes 
m i n e d  
0 02 
0.3 
0.4 
0.5 

Sanple 
Siz e 



more males than females were caught in the  Unalakleet t e s t  f i shery (61% and 
39%, respect ively)  and more females than males were sampled from Kwiniuk 
River. Chum salmon from the  Unalakleet commercial catch were sampled over 3 
time s t r a t a ;  Unalakleet t e s t  net catches were sampled in 2 time s t r a t a  (Table 
10).  The proportion of 4-year-olds (age 0.3) increased s l  igh t ly  throughout 
the  f ishing season, whereas 5-year-olds (age 0.4) decreased proportionately. 
(See Appendix A,  Tables 10-16 fo r  the  age composition, sample s i ze ,  mean 
length,  and respective standard e r rors  of chum salmon commercial samples). 

Coho salmon from the  Unalakleet Subdis t r ic t  were sampled from both commercial 
and t e s t  net catches. Test net samples were 77% and commercial catch 80% age 
1.2 (Table 11).  More males were caught in the  commerci a1 harvest than females 
(62% and 38%, respect ively)  whereas the  t e s t  f i shery took almost equal 
numbers of each sex. (See Appendix A ,  Tables 17 and 18 fo r  the  age 
composition, sample s i ze ,  mean 1 ength, and respective standard e r ro r s  of coho 
salmon commerci a1 samples) . 
Kotzebue Sound 

The commerci a1 and subsi stence harvests ,  escapement est imates,  and bi 01 ogi cal 
sampling (age, sex, and s i ze )  f o r  Kotzebue Sound follows. 

Commercial and Subsistence Harvest: 

The 1985 commercial harvest of salmon in the  Kotzebue D i s t r i c t  to ta led  63 
chinook and 521,406 chum salmon (Table 12 and Appendix 8, Table 1 ) .  This was 
t he  fourth l a rge s t  commercial chum salmon harvest in the  his tory  of the  
f ishery and i s  33% grea te r  than the  previous 5-year average (1980-1984) of 
391,656 chum salmon. The commercial f i shing season was from 11 July  t o  31 
August with 96% of the  catch taken between 18 July and 24 August. Peak 
catches occurred on 29-31 July (74,420), 1-3 August (69,275), and again on 
12-14 (85,788). Similar t o  past years,  50% of the  t o t a l  season harvest was 
taken by the  end of the eighth f ishing period (5 August). Commercial f i shing 
gear in the  Kotzebue area consis ts  of s e t  g i l l  nets  of 140 mm (5-1/2 in)  t o  
152 mm (6 in )  stretched mesh and up t o  274 m (150 fm) in length. 

Household surveys were conducted during August and September t o  determine the  
number of chum salmon taken fo r  subsistence u t i l i z a t i on  within the  Kotzebue 
Sound watershed. The estimated subsistence harvest f o r  v i l l ages  along the  
Kobuk River i s  17,984. Harvests from the  lower Kobuk River communities of 
Noorvi k and Ki ana were approximately 7,015 and 3,494, respectively (Tab1 e 
13).  Harvests from the  upper r i ve r  communities of Ambler, Shungnak, and Kobuk 
were approximately 3,487, 3,115, and 300, respectively.  The Kotzebue and 
nearby f i sh  camps harvest was estimated t o  be 13,510 chum salmon. The 
community of Deering was surveyed during mid-September when res idents  were 
s t i l l  f i sh ing ;  the  estimatged par t i a l  harvest was 573 chum salmon. Noatak 
v i l l age ,  which has a recent 5-year average of subsistence harvest of 4,633 
chum salmon, was not surveyed in 1985. 

Escapement Abundance: 

Aerial surveys of established index areas were conducted on the  Noatak and 
Kobuk Rivers and associated t r i b u t a r i e s .  Water l eve l s  were exceptionally low 
ear ly  in the  season allowing fo r  f a i r  t o  excel lent  surveys during l a t e  July 



Table 10. Age and sex composition percentages for  chum salmon from the Una- 
1 akl ee t  commercial and t e s t  f i sher ies  by sampl i ng period, 1985. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Commercial Fishery Test Fishery 

_-_________________---__------- _________________-  
Sex/Age 6/28-7/20 7/23-7/27 7/30-7/31 6/23-7/9 7/10-9/7 
_--________________--------_--_-----_-_- __________________  
Males 55.9 48.7 52.1 66.7 53.9 
0.2 0.0 0.0 0.0 0.0 0.5 
0.3 21.4 21.9 22.3 22.5 20.2 
0.4 33.4 25.6 28.9 43.3 32.1 
0.5 0.5 1.0 0.9 0.9 1.1 

Females 44.7 51.3 47.9 33.3 46.2 
0.2 0.0 0.0 0.0 0.0 0.3 
0.3 15.7 22.8 21.3 9.0 17.2 
0.4 28.3 28.1 25.7 23.4 27.9 
0.5 0.7 0.5 0.8 0.9 0.8 

Sexes 
Combined 100.0 100.0 100.0 100.0 100.0 
0.2 0.0 0.0 0.0 0.0 0.8 
0.3 37.1 44.7 43.6 31.4 37.4 
0.4 61.7 53.7 54.6 66.7 59.9 
0.5 1.2 1.6 1.7 1.9 1.9 

Samp 1 e 429 60 6 319 423 377 
Size 
_--_-__-___________---------_-----_--------------__----------- 



T a b l e  11.  Age and sex c o m p o s i t i o n  percentages f o r  coho salmon f r o m  t h e  N o r t o n  
Sound D i s t r i c t ,  1985. 

S e x / A g e  U n a l a k l e e t  U n a l a k l e e t  R i v e r  
C o m m e r c i a l  F i s h e r y  T e s t  F i s h e r y  

.......................................................... 
Males 6 2 . 0  5 1 . 9  
1.1 1 0 . 7  9 . 5  
2 . 1  4 8 . 6  3 9 . 6  
3 . 1  3 . 3  1 . 8  

Females 
1.1 
2 . 1  
3 . 1  

S e x e s  
Combined  
1.1 
2 . 1  
3 . 1  

Sample S i z e  2 4 3  1 6 9  
_______-___----------------------------------------------- 



Table 1 2 .  Commercial e f for t  and harvest of chum salmon i n  the Kotzebue Distr ic t  
by period, 1985. 

Inclusive No.Hours No. of Catch (nos. fish) 
Dates Period Fished Boats Chinook Chum 

Total 612 18 9 6 3 521,406 



Table 13. Est imated subs is tence  e f f o r t  and catches o f  chum salmon by v i l l a g e ,  
Kotzebue D i s t r i c t ,  1985. 

Number o f  Harves t  
V i  11 age F i s  hermen (Nos. F i s h )  

Kobuk R i v e r  Area 

K i  ana 

Noorv i k 

Shungnak 

Kobu k 

Deer i  ng 

Ambler 

Sub to ta l  

Kotzebue Area 

D i s t r i c t  To ta l  243 



t o  mid-August. By l a t e  August, water l eve l s  had r i sen  t o  such an extent  t h a t  
survey condit ions were unsat is factory .  River waters remained high and turbid  
un t i l  freeze-up. Peak ae r ia l  survey counts of chum salmon on the  Squi r re l ,  
Salmon, and Tutuksuk Rivers (1 ower Kobuk River drainage) were approximately 
6,145, 2,884, and 5,098, respectively (Table 14).  Although Noatak and upper 
Kobuk River surveys were conducted well before the  peak of the  migration, 
which occurs in September, counts were above average. Escapement goals a re  
11,500 chum salmon f o r  the  Squirrel  River; 7,000 f o r  the  Salmon River; and 
2,000 f o r  the  Tutuksuk River. Average (1962-1985) ae r ia l  survey counts from 
surveys ra ted  f a i r  o r  good and conducted during peak spawning f o r  the  
Squi r re l ,  Salmon, and Tutuksuk Rivers a re  11,158, 5,723, and 2,107 chum 
salmon, respect ively  (Appendix B ,  Table 2 ) .  Since escapement surveys in 1985 
were conducted p r i o r  t o  peak spawning, escapement was probably in excess of 
t h a t  documented. 

Age, Sex, and Length Composition: 

Chum salmon were sampled from the  commercial catch and several spawning areas 
on the  Noatak and Kobuk Rivers (Tables 15 and 16).  The 1985 commercial catch 
was dominated by 4-year-olds (84%); 5-year-olds comprised 16% of the  catch 
(Table 16).  An exceptionally poor re turn  of 3-year-olds ( l e s s  than 1%) was 
observed in both commercial catch and escapement samples. This i s  the  
smallest  percent re turn  of 3-year-olds i n  the  h is tory  of the  f i shery  
(Appendix B,  Table 3 ) .  Generally, the  proportion of younger f i s h  increases 
dramatical l y  over the  period of migration. However, 3-year-01 ds comprised 
only 1% of the  catch a t  the  end of the  1985 season. This compares with 1984, 
a more typical  year ,  in which the  proportion of 3-year-olds increased from 2% 
t o  32% during t he  f i sh ing  season. In 1985, the  proportion of 4-year-olds (age 
0.3) in period catches f luctuated e r r a t i c a l l y  from 79% t o  90% and the  
proportion of 5-year-olds (age 0.4) varied from 9% t o  19%. S l i gh t l y  more 
females were caught in the  commercial catch than males (52% and 48%, 
respec t ive ly ) .  The proportion of females in commercial catches increased 
during the  season from 32% t o  58%. (See Appendix B,  Tables 4 and 5 f o r  the  
age composition, sample s i z e ,  mean length,  and respective standard e r ro r s  of 
chum salmon commerci a1 samples) . 
The age composition of escapements was s imi la r  t o  the  commercia catch with 
age 0.3 f i s h  (4-year-olds) dominating the  samples. Four-year-olds comprised 
82%, 83%, and 79% of chum salmon sampled in the  Noatak, Kelly, and Salmon 
Rivers, respect ively .  More (32%) 5-year-olds and fewer (68%) 4-year-olds were 
found in the  Kugururok River and samples from the  Squirrel  and Kobuk Rivers 
consisted of 87.5% and 88% 4-year-olds, respectively.  Sex composition of 
escapements varied with more females than males sampled in the  Salmon and 
Squirrel  Rivers; more males than females were caught in Kelly River and 
mainstem Kobuk River escapement samples. These di f ferences  may be the  r e s u l t  
of small samples and sampling techniques ra ther  than actual d i f ferences .  (See 
Appendix B, Tables 6-12 f o r  the  age composition, sample s i z e ,  mean length,  
and respect ive  standard e r ro r s  of chum salmon escapement samples). 

In general ,  female chum salmon a re  smaller than males f o r  a given age and 
both show an increase in mean length with age (Table 17).  



Table 14. Peak ae r ia l  survey escapement estimates of chum salmon in  the 
Kotzebue D i s t r i c t ,  1985 1 /. 

Survey Numbers of 
Date Rating Chum Salmon 

Noatak River System 

Noatak River (below Kelly River) 8/16 
Eli River 811 4 
Kelly River and Lake 811 6 

Noatak River System Total 

Kobuk River Svstem 

Main Kobuk River: 

Mouth t o  Kobuk Village 
Kobuk t o  Pah River 811 8 
Pah River t o  Selby River 811 8 
Selby River 811 8 
Selby River t o  Beaver River 811 8 
Beaver River 8/18 

Main Kobuk Total 

Squirrel  River 
Salmon River 
Tutuksuk River 

Fa i r  
Fa i r  
Fai r  

Good 
Good 
Good 
Good 
Good 

Good 
Good 
Good 

Kobuk River System Total 

1/ Aerial surveys conducted before peak of chum salmon migration. 

N D  - No data 



Table 15. Age and sex composit ion, by sample per iod ,  o f  chum salmon taken i n  Kotzebue Sound by s e t  g i l l  
net ,  1985. 

-- - 

Period 1 
-- - - Period 2 Period 3 period h 

- -- -- --- -- -- - - - . 
Period 5 Period 6 Period 7 Period 8 -- - 

Sex/ 7/11-7/16 7/18-7/23 7/25-7/31 8/01-8/07 8/15-8/21 8/22-8/28 8/29-8/31 --- 8/08-8/14 - -- -- - 
Age % Nos. % Nos. % Nos. % Nos. % Nos. % Nos. % Nos. % Nos. 

Males 65.5 6,983 60.2 30,386 47.0 51,719 50.8 58,762 44.6 63,838 40.2 27,025 44.0 9,711 42.1 1,018 
0.2 0.5 49 0.2 113 0.0 0 0.0 0 0.2 340 0.7 448 0.4 97 0.0 0 
0.3 56.5 5,839 47.2 23,834 38.4 42,224 42.6 49,318 37.0 52,971 36.0 24,188 36.1 7,963 31.8 769 
0.4 10.4 1,071 12.1 6,100 8.2 8,995 7.7 8,919 7.1 10,187 3.6 2,389 7.0 1,554 10.3 249 
0.5 0.2 2 4 0.7 3 39 0.4 500 0.4 52 5 0.2 340 0.0 0 0.4 9 7 0.0 0 

Sample 
s i z e  287 269 207 224 188 181 200, 90 

Female 32.5 3,358 39.8 20,107 53.0 58,215 49.2 56,925 55.4 79,459 59.8 40,164 56.0 12,334 57.9 1,402 
0.2 0.0 0 0.0 0 0.4 500 0.0 0 0.2 340 0.4 299 0.2 49 1 .0  2 3 
0.3 26.4 2,726 30.9 15,589 44.3 48,720 40.8 47,219 46.9 67,234 54.0 36,282 47.8 10,537 48.1 1,164 

I 0.4 5.9 608 9.0 4,518 8.2 8,995 8.4 9,706 8.3 11,885 5.3 3,583 7.5 1,651 8.4 204 
N 
Ln 

0.5 0.2 2 4 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.4 97 0.4 11 
I Sanple 

Size 138 178 233 217 234 2 69 254 124 

Both 
Sexes 100.0 10,341 100.0 50,493 100.0 109,934 100.0 115,687 100.0 143,297 100.0 67,189 100.0 22,045 100.0 2,420 
0.2 0.5 4 9 0.2 113 0.4 500 0.0 0 0.5 680 1.1 747 0.7 146 1 . O  2 3 
0 .3 82.8 8,565 78.1 39,423 82.7 90,944 83.4 96,537 83.9 120,205 90.0 60,470 83.9 18,500 79.9 1,933 
0.4 16.2 1,679 21.0 10,618 16.4 17,990 16.1 18,625 15.4 22,072 8.9 5,972 14.5 3,205 18.7 453 
0.5 0.5 48 0.7 3 39 0.4 500 0.4 525 0.2 340 0.0 0 0.9 194 0.4 11 

Sarrgle 
Size 425 447 440 4 4 1  422 4 50 454 214 
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Table 17.  Mean length ( I n )  of chum salmon ( i n  cm) from Kotzebue Distr ic t  catch and escapement samples 
1985, ( N  = sample s i ze ) .  

' i Sex/ Comm. F i s h e r y  N o a t a k  R e L /  K e l l y  R." K u g u r u r o k  R. S a l m o n  R. L /  Squ i r r e l  R . ~ '  ~ o b u k  R. d /  

A q e  L n  N o s .  L n  N o s .  L n  N o s .  L n  N o s .  L n  N o s .  L N  N o s .  L n  N o s .  

Males 618.6 1,646 641 .4303  621.0 88 616.5 47 605.8131 606.7 40 613.3 35 
0.2 553.0 9 635.0 1 0 0 0 625.0 1 0 
0.3 615.9 1,358 637.8229 618.8 74 611.3 20 598.7 75 604.3 27 606.9 26 
0.4 633.4 268 658.0 62 632.9 14 627.4 17 625.9 29 635.0 6 625.0 5 
0.5 644.8 11 0 0 0 0 0 0 

Females 594.8 
0 .2  584.0 
0.3 592.8 

I 
N 

0.4 605.8 
v 0.5 617.4 
I 

Sexes 
Combined 606.2 

0.2 569.7 
0 . 3  603.8 
0.4 619.3 
0 .5  642.9 

1/ Commercial catch samples taken with 49 mm (5-718 i n )  to  152 mm ( 6  i n )  mesh g i l l  nets. 
2/ Escapement samples collected by modified beach seine on spawning grounds. 
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APPENDIX A: NORTON SOUND 



Appendix A - Table 1. Commercial and subsistence salmon catches by species, all subdistricts, Norton Sound 
District, 1961-1985. 

--- - -- 

C m r c i a l  Harvest Subsistence Harvest Corbined Harvest 

Year Chinook Sockeye Chum Coho Pink Total Chinook Chum Coho Pink mtal Chinook Sockeye Chum coho pink lhtal 

5Yr Avg. 
4/ 7,719 28 199,943 54,141 177,281 439,172 

10-Yr Avg. 
5/ 6,856 23 183,868 32,469 154,830 378,046 

1/ Includes  197 sockeye. 6/ Includes  d a t a  f r m  s t e b b i n s  and S t .  Michael. 
2/ Includes  93 sockeye. 7/ Includes  38 sockeye. 
3/ Includes  11 sockeye. 8/ Includes  8 sockeye. 
4/ 1980-1984 average. 9/ Subsistence surveys not  conducted i n  a l l  d i s t r i c t s .  
5/ 1975-1984 average. 



Appendix A - Table 2. Chinook s lmon escapement es t imates  f o r  se lec ted  streams i n  t h e  Nor ton Sound Area, B 1961-1985 1. 

E l d o r a d o  F l a n ~ b e a u  Nome S i n u k  B o s t o n  F i s h  K a c h a u i k  N i u k l u k  N o r t h  
Year R i v e r  R i v e r  R i v e r  R i v e r  Creek  R i v e r  Creek R i v e r  R i v e r  
......................................................................................... 
1 9 6 1  - - - - - - - - 1 
1 9 6 2  - - - - - 4  8  - 11 1 6 2  
1 9 6 3  - - - - 6 7  2 1  - 1 287 2/ 
1 9 6 4  - - - - 1 0  - - - 2  3  
1 9 6 5  - - - - - - - - 1 5 3  
1 9 6 6  - - - - 1 5 3  / 2  7  - - - 
1 9 6 7  - - - - - - - - 20 
1 9 6 8  - - - - 7  1 0  - - - 

1 9 6 9  - - - - 1 0 0  - - - - 

1 9 7 0  - - - - 2  4  6  3  3  - - 
- - - - - - 

1 2/  
1 9 7 1  4  2  1 256 2 /  

I 
cd 1 9 7 2  - - - - 57 - - - 
d 

5 6 1  3 /  
I 1 9 7 3  - - 6  - 1 5  3 3 1  - - 2 9 8  3 /  

1 9 7 4  1 3  - - - 2 3 1  7  - 1 220 3 /  
1 9 7 5  - - - 1 4 7  26 - - 6 0  2 /  1 
1 9 7 6  - - - - - - - 1 6 6  2/ 
1 9 7 7  - 7  6  9  1 9  1 , 2 7 5  - 5 - - 
1 9 7 8  - - 2  - 1 3 6  29 - 2  3  2  1 

1 9 7 9  - - - 5 8  11 - 8  3/ 7 3 5  
1 9 8 0  6  5  3 1 6  - - - - 6  1 
1 9 8 1  - 1 1 5  - - 9  0 - - 6  8  
1 9 8 2  2  1 - - 1 0  - - 2  0  8  
1 9 8 3  11 2  2  4  8  1 5  4  8  7 54  347  - 
1 9 8 4  1 4  5/  - - 7  4/  3  5  4  2  - 6  6 /  2 , 8 4 4  3 /  
1 9 8 5  8  1 7  4  2 4 3  3 0 3  2  5  1 , 2 2 7  3/ - 
_----------_--_____----------------------------------------------------------------------- 
1/ R e p r e s e n t s  p e a k  c o u n t  f o r  s e a s o n .  
2 /  P o o r  s u r v e y  c o n d i t i o n s  o r  p a r t i a l  s u r v e y ,  p o o r  c o u n t i n g  t o w e r  c o n d i t i o n s .  
3 /  T o t a l  c o u n t s  f r o m  c o u n t i n g  t o w e r .  
4/ B o a t  s u r v e y .  
5 /  F o o t  s u r v e y .  
6 /  I n c l u d e s  c o u n t s  f r o m  C a s a d e p a g a  a n d  O p h i r  Creeks .  



Appendix A - Table  3. Escapement g o a l s  f o r  chum salmon i n  key Norton Sound 
a e r i a l  su rvey  index s t r e a m s .  Goals a r e  based on t h e  
average  h i s t o r i c  a e r i a l  s u r v e y s  of "Good" o r  " F a i r "  
r a t i n g .  

Subdistrict Escapement 
and River Goal 

Nome Subdistrict (1) 
Sinuk 3,500 
Nome 2,000 
Flambeau 3,250 
Eldorado 5,250 
Bonanza 1 , 5 0'0 

Golovin Subdistrict (2) 
Fish 17,500 
Niukluk 8,000 
Boston 2,500 

Moses Point Subdistrict ( 3 )  
Kwiniuk 25,000 (Tower) 
Tubutulik 12,000 

Norton Bay Subdistrict (4) 
Ungalik 2,500 
Inglutalik 8,500 

Shaktoolik Subdistrict (5) 
Shaktoolik 11,000 

Unalakleet Subdistrict (6) 
Unalakleet Poor Conditions 
North River 4500 (Tower) 
North Fork Insufficient Data 
Old Woman Insufficient Data 



Appendix A - Table 4. Chum salmon escapement es t imates  f o r  se lec ted  streams i n  t he  Nor ton Sound Area, 
1961-19851/. 

. ................................................................................................................ 
E l d o r a d o  F l a m b e a u  Nome S i n u k  B o s t o n  F i s h  K a c h a u i k  N i u k l u k  N o r t h  

Y e a r  R i v e r  R i v e r  R i v e r  R i v e r  C r e e k  R i v e r  C r e e k  R i v e r  R i v e r  
-----_-__-_________--------------------------------------------------------------------------- 
1 9 6 1  - - - - - - - - - 
1 9 6 2  - - - - - - - - - 
1 9 6 3  - - - - 1 , 6 6 9  - 1 6 , 0 0 0  1 3 , 6 8 7  - 
1 9 6 4  - - - - 3 , 3 1 5  1 8 , 6 7 0  5 , 2 8 4  8 , 3 9 5  - 
1 9 6 5  - - - - - - - - - 
1 9 6 6  - - - - 7 6 1  3 /  - 7 5 8  2 1 , 3 0 0  - 

1 9 6 7  - - - - - - - 2 0 , 5 4 6  - 
1 9 6 8  - - - - 2 , 5 0 0  - - - - 
1 9 6 9  - - - - 7 , 0 0 0  2 , 0 8 0  6 0 0  1 0 , 2 4 0  - 
1 9 7 0  - - - - 8 , 2 0 0  7 6 , 5 5 0  5 0 0  7 , 3 0 0  2 0 , 6 5 5  3/ 
1 9 7 1  - - 7  5  - 7 , 0 4 5  1 3 , 1 8 5  1 , 0 0 0  2 2 , 6 0 5  - 
1 9 7 2  - - 7 1 0  - 4 , 2 5 2  3 , 6 1 6  2/  3 , 1 0 0  1 0 , 5 0 0  2 , 3 3 2  4 /  
1 9 7 3  - - 1 , 7 6 0  - 3 , 0 1 4  6 , 8 8 7  1 0 , 3 2 5  1 4 , 3 6 5  4 , 3 3 2  4 /  
1 9 7 4  2 , 1 4 3  - 8 5 4  - 2 , 4 2 6  1 0 , 9 4 5  1 , 6 4 5  8 , 7 2 0  8 6 1  4 /  
1 9 7 5  - - 2 , 1 6 1  4 , 6 6 2  1 , 8 8 5  2 0 , 1 1 4  1 , 7 3 5  1 0 , 0 8 9  5 , 2 3 7  3 /  
1 9 7 6  - 3 7 5  - - - 8 , 3 9 0  - 4 , 1 3 0  1 9 6  3/ 
1 9 7 7  1 , 8 3 5  1 , 2 7 5  3 , 0 4 6  5 , 2 0 7  1 , 3 2 5  9 , 6 6 4  9 , 5 6 4  4/ 1 0 , 4 5 6  8 , 1 3 9  
1 9 7 8  1 0 , 1 2 5  7 , 1 1 0  5 , 2 4 2  8 , 7 5 6  2 , 6 5 5  2 6 , 7 9 7  3 , 4 8 1  4 /  1 4 , 3 6 5  9 , 3 4 9  
1 9 7 9  - 2 8 3  - - 8 8 2  6 , 8 9 3  2 , 6 5 0  1 0 , 1 2 7  1 , 1 3 0  
1 9 8 0  9 , 9 0 0  - 0  2 , 0 2 2  2 , 4 5 0  1 9 , 1 0 0  - 8 , 9 1 5  2 , 3 0 0  
1 9 8 1  1 5 , 6 0 5  1 2 , 0 3 1  1 , 1 9 5  5 , 5 7 9  - 2 4 , 0 9 5  - 7 , 2 4 9  4 0 5  
1 9 8 2  1 , 0 9 5  5 , 0 9 7  7 0 0  6 3 8  1 , 7 3 0  - 1,111 2 , 5 5 7  599  
1 9 8 3  9 9 4  1 , 1 9 5  1 9 8  2 , 1 5 0  704  2 0 , 0 3 7  - 8 , 8 8 6  4 , 1 3 5  
1 9 8 4  4 , 3 6 1  5 / 7 /  3 , 1 5 0  5 /  2 , 0 8 4  6/  4 9 3  6 /  - 42  - - 2 , 9 0 3  4/ 
1 9 8 5  6 , 0 9 0  3 , 2 1 5  1 , 9 6 7  1 , 9 1 0  3 , 4 5 0  2 1 , 0 8 0  - 1 1 , 1 4 0  8 /  4 , 2 5 1  4 /  
-------_--____-____--------------------------------------------------------------------------- 
1/ R e p r e s e n t s  p e a k  c o u n t  f o r  s e a s o n .  
2 /  S u r v e y o r  u n a b l e  t o  d i s t i n g u i s h  b e t w e e n  p i n k  a n d  chum s a l m o n .  
3 /  P o o r  s u r v e y  c o n d i t i o n s  o r  p a r t i a l  s u r v e y ,  p o o r  c o u n t i n g  t o w e r  c o n d i t i o n s .  
4 /  T o t a l  c o u n t s  f r o m  c o u n t i n g  t o w e r .  
5 /  H e l i c o p t e r  s u r v e y .  
6 /  B o a t  s u r v e y .  
7 /  F o o t  s u r v e y .  
8 /  I n c l u d e s  c o u n t s  f r o m  O p h i r  C r e e k .  



Appendix A - Table 5. P ink  salmon escapement es t imates  f o r  se lec ted  streams i n  t h e  Nor ton  Sound Area, 
1961 -19851/. 

Eldorado Flambeau Nome Sinuk Boston Fish Kachauik Niukluk North 
Year River River River River Creek River Creek River River 

1/ Represents peak count f o r  season. 
2/ Surveyor unable t o  d i s t ingu i sh  between pink and chum salmon. 
3/ Poor survey condi t ions  o r  p a r t i a l  survey, poor counting tower c o n d i t i  
4/ Tota l  counts from counting tower. 
5/ Helicopter survey. 
6/ Boat survey. 
7/ Foot survey . 
8/ Includes counts  from Ophir Creek 



Appendix A - Table 6. Age, sex, and length (mm) of chinook salmon from the 
Unal akleet commercial harvest, 1985. 

Age Class 
1.2 1 .3  1.4 1.5 ~ o t a l s l  

Males 
Percent 
Mean Length 
Std. Error 2 

Sample Size 

Females 
Percent 
Mean Length 
Std. Error 2 
Sample Size 

Sexes Combined 
Percent 
~ t d .  ~ r r o r ~  
Mean Length 
Std. Error 2 
Sample Size 

Totals  include f i s h  not aged. 
Standard Error of average length.  
Standard Error of age c l a s s  percent. 



Appendix A - Table 7 .  Age, sex, and length ( m m )  of chinook salmon from the 
Moses Point commerci a1 harvest, 1985. 

Age Class 
1 .2  1 . 3  1 .4  1 . 5  ~ o t a l s l  

Males 0 124 223 24 365 
Percent  0.0 15.2 27.3 3.0 44.7 
Mean Length 

2 
0.0 723.8 846.9 820.0 789.6 

S td .  Er ror  0.0 53.5 35.5 0.0 119.6 
Sample S i z e  0 5 9 1 17 

Females 50 124 272 0 451 
Percent  6 . 1  15.2 33.3 0.0 55.3 
Mean Length 

2 
582.0 747.0 789.0 0.0 745.8 

S td .  Error  22.0 49.6 34.3 0.0 123.6 
Sample S i z e  2 5 11 0 21 

Sexes Combined 5 0 247 495 24 816 
Percent  6 . 1  30.3 60.6 3 .0  100.0 
S td .  ~ r r o r ~  4.2 8 . 1  8.6 3.0 
Mean Length 

2 
582.0 735.4 815.0 820.0 765.4 

S td .  Error  22.0 34.6 25.0 . O  122.2 
Sample S i z e  2 10 20 1 38 

T o t a l s  i nc lude  f i s h  no t  aged. 
Standard Error  of  average length .  
S tandard  Error  o f  age  class pe rcen t .  



Appendix A - Table 8. Age, sex, and length (mm) of chinook salmon from the 
Sha k t001  i k commerci a1 harvest, 1985. 

Age Class 
1.2 1 . 3  1.4 1 .5  ~ o t a l s l  

Males 
Percent 
Mean Length 
Std. Error 2 

Sample S ize  

Females 
Percent 
Mean Length 
Std. Error 2 

Sample Size  

Sexes Combined 
Percent 
Std.  ~ r r o r ~  
Mean Length 
Std. Error 2 

Sample Size  

Totals include f i s h  not  aged. 
Standard Error of average length.  
Standard Error of age c l a s s  percent .  



Appendix A - Table 9. Age, sex, and l e n g t h  (m)  o f  chinook salmon taken w i t h  
149 mm (5-718 i n )  mesh g i l l  ne t  i n  the  Una lak lee t  t e s t  
f i shery ,  1985. 

Males 
Percent 
Mean Length 
~ t d .  Error 2 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 2 
Sample Size 

Sexes Canbirred 
Per cent 
Std. ~ r r o r 3  
Mean Length 
Std. Error 
Sample Size 

Age Class 
1.2 1.3 1.4 1.5 ~ o t a l l  

'Ibt.1~ include f i s h  not aged. 
2 Standard Error a£ average length. 

Standard Error d age class percent. 



Appendix A - Tab le  10. Age, sex, and l e n g t h  ( m n )  of chum salmon from t h e  
U n a l a k l e e t  commercial ha rves t ,  by sample per iod ,  1985. 

Sample pe r iod  1: June 28 t o  J u l y  20 

Age C las s  
0.2 0.3 0.4 0 .5  ~ o t a l s l  

Males 0 2,443 3,813 
Percent  0.0 21.4 33.4 
Mean Length 

2 
587.0 605.0 

S td .  Error  2 .8  2.4 
Sample S i z e  0 8 7 136 

Females 0 1,792 3,231 
Percent  0.0 15.7 28.3 
Mean Length 

2 
568.5 591.9 

S td .  Er ror  3.4 2.5 
Sample S i z e  0 6 4 115 

Sexes Combined 0 4,235 7,044 
Percent  0.0 37.1 61.7 
S td .  ~ r r o r ~  2.4 2.4 
Mean Length 

2 
579.1 599.0 

S td .  Er ror  2.3 1 .8  
Sample S i z e  0 151 25 1 

Sample pe r iod  2: J u l y  23 t o  J u l y  27 

Age Class 
0.2 0 .3  0.4 

Males 
Percent  
Mean Length 
S td .  Er ror  2 

Sample S i z e  

Females 
Percent  
Mean Length 
S td .  Er ror  2 
Sample S i z e  

Sexes Combined 
Percent  
S td .  ~ r r o r ~  
Mean Length 
S td .  Er ror  2 

Sample S i z e  



Appendix A - Table 10. Age, sex, and length (mm) of chum salmon from the 
Unal akleet commercial harvest, by sample period, 1985 
(continued). 

Sample period 3: July 30 t o  July 31, 1985 

Age Class 
0.2 0.3 0.4 0.5 0.6 ~ o t a l s l  

Males 
Percent 
Mean Length 
Std. Error 2 

Sample Size 

Females 
Percent 
Mean Length 
Std. Error 2 
Sample Size 

Sexes Combined 
Percent 
Std. ~ r r o r ~  
Mean Length 
Std. Error 2 

Sample Size 

Totals include f i s h  not aged. 
Standard Error of average length. 
Standard Error of age c l a s s  percent. 



Appendix A - Table  11 .  Age, s e x ,  and l e n g t h  (mm) o f  chum salmon t a k e n  i n  t h e  
Unalakl e e t  commercial f i s h e r y ,  a1 1 p e r i o d s  combined, 
1985. 

Males 
Percent 
Mean Length4 
Std. Error 2 

Sample Size  

Females 
Percent 
Mean Length4 
Std.  Error 2 

Sample S ize  

Sexes Combined 
Percent 
Std.  ~ r r o r ~  
Mean ~ e n g t h ~  
Std .  Error 2 
Sample S ize  

Age Class 
0.2 0.3 0.4 0.5 0.6 ~ o t a l l  

Tota ls  include f i s h  not  aged. 
Standard Error of average length.  
Standard Error of age c l a s s  percent .  
Mean length  is  average of samples co l l ec ted ,  i .e. not  weighted by 
sample period o r  age compostion. 



Appendix A - Table 1 2 .  Age, sex, and length (mm) of chum salmon from the 
Go1 ovi n commerci a1 harvest, 1985. 

Age Class 
0.2 0.3 0 . 4  0.5 ~ o t a l l  

Males 
Percent 
Mean Length 
Std. Error 2 

Sample Size 

Females 
Percent 
Mean Length 
Std. Error 2 

Sample Size 

Sexes Combined 
Percent 
s td .  ~ r r o r ~  
Mean Length 
Std. Error 2 

Sample Size 

Totals include f i s h  not aged. 
Standard Error of average length. 
Standard Error of age c l a s s  percent. 



Appendix A - Table 13. Age, sex, and length ( m m )  of chum salmon from the 
Moses Point commerci a1 harvest, 1985. 

Males 
Percent 
Mean Length 
Std.  Error 2 

Sample S ize  

Females 
Percent 
Mean Length 
Std. Error 2 

Sample Size  

Sexes Combined 
Percent 
Std.  Error 3  

Mean Length 
Std.  Error 2 

Sample Size  

Age Class 
0.2 0.3 0.4 0.5 Total  

Tota ls  include f i s h  not  aged. 
Standard Error of average length.  
Standard Error of age c l a s s  percent .  



Appendix A - Table  14. Age, sex, and l e n g t h  (mm) o f  chum salmon caught w i t h  
149 mm (5-718 i n )  mesh g i l l  n e t  i n  t h e  U n a l a k l e e t  t e s t  
f i she ry ,  by sample per iod ,  1985. 

Sample pe r iod  1: June 23 t o  J u l y  9 

Age C las s  
0.2 0 .3  0.4 0.5 ~ o t a l s '  

Males 
Percent  0.0 22.5 43.3 0.9 
Mean Length 

2 
594.3 611.7 618.8 

Std .  Error  2.5 1 . 8  12.1 
Sample S i z e  0 95 183 4 

Females 
Percent  0.0 9.0 23.4 0.9 
Mean Length 

2 
581.9 590.9 591.3 

Std .  Error  3 .2  2.5 15.3 
Sample S ize  0 38 99 4 

Sexes Combined 
Percent  0.0 31.4 66.7 1 . 9  
S td .  ~ r r o r ~  2.3 2.3 0.7 
Mean Length 

2 
590.7 604.4 605.0 

Std .  Error 2.1 1.6 10.4 
Sample S i z e  0 133 2 82 8 

Sanple pe r iod  2: J u l y  10 t o  S e p t e h e r  7, 1985 

Males 
Per cent  
Mean Length 
Std .  Error  2 

Sample S i z e  

Females 
Percent 
Mean Length 
Std .  Error  2 
Sample S i z e  

Sexes Combined 
Percent  
S td .  ~ r r o r ~  
Mean Length 
Std .  Error  2 

Sample S i z e  

Age Class 
0.2 0.3 0.4 0 .5  

T o t a l s  inc lude  f i s h  no t  aged. 
Standard Error  o f  average length .  
Standard Error  of  age c l a s s  percent .  



Appendix A - Table 15. Age, sex, and length (m) of  chum salmon caught with 
149 mm (5-7/8 in)  g i l l  net in the Unalakleet t e s t  
f ishery, 1985, a1 1 sample periods combined. 

Males 
Percent 
Mean Length4 
Std. Error 2 
Sample Size 

Females 
Percent 
Mean Length4 
Std. Error 2 

Sample Size 

Sexes Combined 
Percent 
Std. ~ r r o r ~  
Mean Length4 
Std. Error 2 

Sample Size 

-- 

Age Class 
0.2 0.3 0.4 0.5 ~ o t  a l l  

Totals include f i s h  not aged. 
Standard Error of average length. 
Standard Error of age c l a s s  percent. 
Mean length is average of samples collected,  i . e .  not weighted by 
sample period or  age composition. 



Appendix A - Table  16. Age, sex, and l e n g t h  (mm) o f  chum salmon escapement 
sample caught w i t h  beach se ine  f rom Kwin iuk R i ve r ,  
6 Ju ly -25  J u l y  1985. 

Age Class 
0.2 0.3 0.4 0.5 ~ o t a l l  

Males 
Percent  0.0 29.9 6 .6  0.7 37.2 
Mean Length 

2 
569.0 578.2 571 . O  570.0 

S td .  Er ror  5.2 13.8 0.0 33.5 
Sample S i z e  0 41 9 1 55 

Females 
Percent  0.0 51.8 10.9 0.0 62.7 
Mean Length 

2 
534.6 535.1 0.0 534.0 

S td .  Er ror  3.0 9.4 0.0 27.3 
Sample S i z e  0 71 1 5  0 91  

Sexes Combined 
Percent  0.0 81.8 17.5 0.7 100.0 
Std.  ~ r r o r ~  3.2 3.2 0.7 
Mean Length 

2 
547.2 551.3 571.0 547.5 

S td .  Error  3.1 8.8 0.0 34.5 
Sample S i z e  0 112 24 1 146 

T o t a l s  i nc lude  f i s h  not  aged. 
Standard Error  of  average length .  
Standard Error  of  age c l a s s  percent .  



Appendix A - Table 1 7 .  Age, sex, and length ( m m )  of coho salmon from the 
Unalakleet commercial harvest, 1985. 

Males 
Percent 
Mean Length 
Std. Error 2 

Sample Size 

Females 
Percent 
Mean Length 
Std. Error 2 
Sample Size 

Sexes Combined 
Percent 
Std. ~ r r o r ~  
Mean Length 
Std. Error 2 

Sample Size 

Age Class 
1.1 2 . 1  3 . 1  ~ o t a l '  

Totals include f i s h  not aged. 
Standard Error of average length. 
Standard Error of age c l a s s  percent. 



Appendix A - Table  18. Age, sex, and l e n g t h  (mm) o f  coho salmon taken  by 
149 mm (5-718 i n )  mesh g i l l  n e t  i n  t h e  U n a l a k l e e t  
t e s t  f i s h e r y ,  1985. 

Males 
Percent 
Mean Length 
Std. Error 2 

Sample Size 

Females 
Percent 
Mean Length 
Std. Error 2 

Sample Size 

Sexes Combined 
Percent 
~ t d .  ~ r r o r ~  
Mean Length 
Std. Error 2 

Sample Size 

Age Class 
1.1 2.1 3.1 ~ o t a l l  

I Totals include f i s h  not aged. 
Standard Error of average length. 
Standard Error of age c l a s s  percent. 



APPENDIX B: KOTZEBUE SOUND 



Appendix B - Table 1. Total utilization of chum salmon (in thousands) in the 
Kotzebue region, 1962-1 985. 

Commercial Subsistence Total 
Year Catch Catch Utilization 

5 Yr. A v e .  422.5 21.0 443.5 
(1981-1985) 
Std Eev. 191.1 9.3 195.6 
(5 Yr. A v e . )  



Appendix B - Table 2. Average ae r ia l  survey counts of chum salmon in selected 
streams in the Kotzebue D i s t r i c t ,  1962-1985. Only com- 
p le te  surveys rated "Fair" o r  "Good" were considered. 

.............................................................................. 
Nurrber 

Average of Years Years 
River Aer i a l  Survey Count Used Excluded 
----__-__-----___-----_-------------------_-------------------------- 
Noatak 
( inc luding 
Kelly and 
E l i  Rivers)  89,755 

S q u i r r e l  11,158 

Salmon 5,723 

Upper Kobuk R.  
(between Kobuk 
and t h e  lower 
canyon ) 



Appendix B - Table 3. Comparative age and sex composition of Kotzebue Dis t r ic t  
chum salmon, 1962-1 985. 

S a m p l e  P e r c e n t  P e r c e n t  Age C l a s s  
Y e a r  S i z e  Males F e m a l e s  0 . 2  0 . 3  0 . 4  0 . 5  

Mean 985 4 6 . 5  5 3 . 9  1 4 . 5  6 5 . 8  1 9 . 1  0 . 7  

Does n o t  s h o w  < 0 . 1 %  age 0 .  6  f i s h .  



Appendix B - Table 4. Age, sex, and length (mm) of chum salmon from the 
Kotzebue Sound commercial catch, by sample period, 
1985. 

Sample Period 1: 7/11- 7/16 

Age Class 
0.2 0 .3  0.4 0.5 T o t a l  

Males 49 5,839 1,071 
Percent  0.47 56.46 10.36 
Mean Length 

1 
579.50 612.62 633.30 

S td .  Error  14.50 1.90 5.01 
Sample S i z e  2 2 40 4 4 

Females 0 2,726 608 
Percent  0.00 26.36 5.88 
Mean Length 

1 
0.00 591.55 612.52 

Std .  Er ror  0.00 2.59 5.70 
Sample S i z e  0 112 2 5 

Sexes Combined 4 9 8,565 1,679 
Percent  0.47 82.83 16.24 
Mean Length 

1 
579.50 605.92 625.77 

S td .  Error  14.50 1 .53  3.80 
Sample S i z e  2 3 52 69 

Sample Period 2: 7/18- 7/23 

Age Class 
0.2 0 .3  0.4 Tot a 1  

Males 
Percent  
Mean Length 
S td .  Error  1 

Sample S i z e  

Females 
Percent  
Mean Length 
S td .  Error  1 

Sample Size 

Sexes Combined 
Percent  
Mean Length 
S td .  Error  1 

Sample S i z e  



Appendix B - Table 4. Age, sex ,  and length  (mm) of chum salmon from t h e  
Kotzebue Sound commercial ca t ch ,  by sample period,  
1985 (cont inued)  . 

Sample Period 3: 7/25- 7/31 

Age Class  
0.2 0 .3  0.4 0.5 Tota l  

Males 0 42,224 8,995 
Percent  0.00 38.41 8.18 
Mean Length 0.00 607.38 632.08 
S td .  Error  1 0.00 1.98 4.67 
Sample S i z e  0 169 3 6 

Females 500 48,720 8,995 
Percent  0.45 44.32 8.18 
Mean Length 590.50 590.05 600.58 
Std .  Er ror  1 26.50 1.65 4.66 
Sample S i z e  2 195 3 6 

Sexes Combined 500 90,944 17,990 
Percent  0.45 82.73 16.36 
Mean Length 

1 
590.50 598.10 616.33 

S t d .  Error  26.50 1.27 3.30 
Sample S i z e  2 364 72 

Sample Period 4: 8/ 1- 8/ 7 

Age Class 
0.2 0 .3  0.4 T o t a l  

Males 
Percent  
Mean Length 
S td .  Error  1 

Sample S i z e  

Females 
Percent  
Mean Length 
S td .  Er ror  1 

Sample S ize  

Sexes Combined 
Percent  
Mean Length 
S td .  Error  1 

Sample S i z e  
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Appendix B - Table 4. Age, sex, and length (mm) of chum salmon from t h e  
Kotzebue Sound commercial ca tch ,  by sarnpl e  period,  
1985 (continued) . 

- - 

Sample Pe r iod  7: 8/22- 8/28 

Age Class 
0.2  0 . 3  0 .4  0 . 5  T o t a l  

Males 97 7,963 1,554 
Percen t  0.44 36.12 7.05 
Mean Length 

1 
547.50 617.14 643.97 

S t d .  Er ror  12.50 2.42 7.30 
Sample S i z e  2 164 3 2 

Females 4 9 10,537 1 ,651  
Pe rcen t  0.22 47.80 7.49 
Mean Length 

1 
540.00 581.59 599.18 

S td .  E r ro r  0.00 1 .75  5.30 
Sample S i z e  1 217 34 

Sexes Combined 146 18,500 3,205 
Percen t  0.66 83.92 14.54 
Mean Length 

1 
545.00 596.89 620.90 

S t d .  Er ror  12.50 1 .44 4.47 
Sample S i z e  3 381 66 

Sample Pe r iod  8: 8/29- 8/31 

Age Class 
0.2 0 . 3  0 .4  T o t a l  

Males 
Percen t  
Mean Length 
S td .  E r ro r  1 

Sample S i z e  

Females 
Pe r cen t  
Mean Length 
S t d .  E r ro r  1 

Sample S i z e  

Sexes Combined 
Pe rcen t  
Mean Length 
S t d .  E r ro r  1 
Sample S i z e  

S tandard  Er ror  o f  t h e  ave r age  l e n g t h .  

-56- 



Appendix B - Table 5.  Age, sex, and length ( m m )  of chum salmon from Kotzebue 
Sound commercial catch,  1985, a1 1 periods combined. 

Age Class 
0.2 0 .3  0.4 0.5 Total  

Males 1,047 
Percent 0.20 
Mean Length 

1 
553.01 

Std. Error 4.81 
Sample S ize  9 

Females 1,211 
Per cent  0.23 
Mean Length 

1 
584.04 

Std. Error 8.82 
Sample Size  8 

Sexes Combined 2,258 
Percent 0.43 
Std. ~ r r o r ~  0.86 
Mean Length 

1 
569.65 

Std. Error 4.87 
Sample Size  17 

Standard Error of  m a n  length.  
Standard Error of age c l a s s  percent .  



Appendix B - Table  6. Age, sex, and l e n g t h  (mm) o f  chum salmon escapement 
sample taken by m o d i f i e d  beach se ine  ( 4  i n  mesh) 
from upper Kobuk R i v e r .  

Age C las s  

Males 

Percent  0.0 56.5 10.9 65.0 
Mean Length 

2 
0.0 606.9 625 . O  613.3 

S td .  Er ror  0.0 7.3 24.3 6 .7  
Sample S i z e  0 2 6 5 35 

Females 

Percent  0.0 30.4 2.2 35.0 
Mean Length 

2 
0.0 569.3 490.0 567.2 

S td .  Er ror  0.0 13.1 0.0 10.0 
Sample S i z e  0 1 3  1 19 

Sexes Combined 

Percent  0.0 87.0 13.0 100.0 
S t d .  ~ r r o r ~  0.0 5 .1  5 .1  
Mean Length 

2 
0.0 594.4 602.5 597.4 

S td .  Error  0.0 7.0 30.0 6.3 
Sample S i z e  0 3 9 6 54 

T o t a l s  inc lude  f i s h  no t  aged. 
Standard Error  of average l eng th .  
Standard Error  o f  age  c l a s s  pe rcen t .  



Appendix B - Table 7 .  Age, sex, and length (mm) of chum salmon escapement 
sample taken by modified beach seine from mainstem 
Noatak River, 5-7 September 1985. 

Males 

Percent 
Mean Length 
Std. Error 2 

Sample Size 

Females 

Percent 
Mean Length 
Std. Error 2 

Sample Size 

Age Class 

Both sexes 

Percent 
3 

1.0 87.0 11.5 0.5 100.0 
Std. Error 0.7 2.3 2.2 0.5 
Mean Length 

2 
657.5 609.3 632.3 695.0 612.6 

Std. Error 52.5 3.4 11.5 0.0 45.9 
Sample Size 2 167 2 2 1 197 

Totals include f i s h  not aged. 
Standard Error of average length. 
Standard Error of age c l a s s  percent. 



Appendix B - Table 8. Age, sex, and length (mrn)  of chum salmon escapement 
sample from mainstern Noatak River, 17-23 September 
19851. 

Males 

Percent  
Mean Length 
S td .  Er ror  3 

Sample S i z e  

Females 

Percent  
Mean Length 
S td .  Er ror  3 

Sample S i z e  

Sexes combined 

Percent  
S td .  ~ r r o r ~  
Mean Length 
S td .  Error  3 

Sample S i z e  

Age C las s  

0.2 0.3 0 .4  ~ o t a l ~  

Major i ty  o f  f i s h  taken by modified beach s e i n e  (4"  mesh), 
remainder by 4" mesh set g i l l  n e t .  
T o t a l s  inc lude  f i s h  no t  aged. 
Standard Error  of average l eng th .  
Standard Error  o f  age  c l a s s  pe rcen t .  



Appendix B - T a b l e  9. Age, sex, and l e n g t h  (mm) o f  chum salmon escapement 
sample taken  by m o d i f i e d  beach s e i n e  ( 4  i n  mesh) f r o m  
K e l l y  R i v e r ,  1985. 

- -- - -  - -- -- - 
Age C las s  

Males 

Percent  0 .0 50.7 9.6 59.5 
Mean Length 

2 
0.0 618.8 632.9 621.0 

S td .  Er ror  0.0 3.4 10.5 3 .3  
Sample S i z e  0 7 4 14  8 8 

Females 

Percent  
Mean Length 
S td .  Er ror  2 

Sample S i z e  

Sexes Combined 

Percent  
S td .  ~ r r o r ~  
Mean Length 
S td .  Error  2 

Sample S i z e  

I T o t a l s  inc lude  f i s h  not  aged. 
Standard Error  o f  average length .  
Standard Error  o f  age  c l a s s  percent .  



Appendix B - Table 10. Age, sex, and length (mm) of chum salmon escapement 
sample taken by modified beach seine ( 4  in mesh) 
from Squirrel River, 1985. 

Age Class 

Males 

Percent  1.1 30.7 6.8 40.0 
Mean Length 

2 
625.0 604.3 635.0 606.7 

S td .  Er ror  0.0 4.3 8 .8  25.2 
Sample S i z e  1 2 7 6 40 

Females 

Percent  1.1 56.8 3.4 60.0 
Mean Length 

2 
530.0 570.5 580.0 572.1 

S td .  Er ror  0.0 3.8 5.0 25.7 
Sample S i z e  1 50 3 60 

Sexes Combined 

Percent  2.3 87.5 10.2 100.0 
S td .  ~ r r o r ~  1 . 6  3.5 3.2 
Mean Length 

2 
577.5 582.3 616.7 585.9 

S td .  Error  47.5 3.4 10.9 30.6 
Sample S i z e  2 7 7 9 100 

T o t a l s  inc lude  f i s h  no t  aged. 
Standard Error  of average l eng th .  
Standard Error  of  age  c l a s s  pe rcen t .  



Appendix B - Table  11. Age, sex, l e n g t h  (mm) of chum salmon escapement 
sample from Salmon R i ve r ,  19851. 

Age C las s  

Males 

Percent  0.0 25.3 9.7 37.0 
Mean Length 

3 
0.0 598.7 625.9 605.8 

S td .  Error  0.0 4 .1  7 .3  3 .3  
Sample S i z e  0 7 5 2 9 131  

Females 

Percent  0.3 53.3 11 .3  63.0 
Mean Length 

3 
525 . O  554.7 564.0 556.7 

S td .  Er ror  0.0 2 .1  3 .6  1 . 8  
Sample S i z e  1 160 34 223 

Both Sexes 

Percent  0.3 78.7 21.0 100.0 
S td .  ~ r r o r ~  0.3 2.4 2.4 
Mean Length 

3 
525.0 568.7 592.5 574.8 

S td .  Error  0.0 2.4 5 .5  2 .1  
Sample S i z e  1 235 6 3 354 

Majori ty  o f  sample taken  by modified beach s e i n e  
( 4 "  mesh); remainder by c a r c a s s  recovery. 
T o t a l s  inc lude  f i s h  n o t  aged. 
Standard Error  o f  average l eng th .  
Standard Error  o f  age  class pe rcen t .  



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 



Appendix B - Table 1 2 .  Age, sex, and s ize  of chum salmon escapement sample 
taken by modified beach seine ( 4  i n  mesh) from 
Kugururok River, 1985. 

Age C l a s s  

Males 

Percent  0.0 25.6 21.8 47.0 
Mean Length 0 .0  611.3 627.4 616.5 
~ t d .  Er ror  0.0 7.0 8 .4  4.8 
Sample S i z e  0 20 17  . 47 

Females 

Percent  0.0 42.3 10 .3  53.0 
Mean Length 0.0 571.8 590.0 574.9 
S td .  E r ro r  0.0 3.7 11.1 3.4 
Sample S i z e  0 3 3 8 5 3 

Sexes Combined 

Per c e n t  0.0 67.9 32.1 100.0 
S td .  ~ r r o r ~  0.0 5 .3  5 .3  594.4 
Mean Length 0.0 586.7 615.4 3.5 
S td .  Er ror  0.0 4.5 7.4 
Sample S i z e  0 5 3 25 100 

T o t a l s  i nc lude  f i s h  n o t  aged.  
S tandard  Error  o f  average  l e n g t h .  
Standard Error  o f  age  class p e r c e n t .  
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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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