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KOTZEBUE SOUND SHEEFISH STUDY 
\ 

INTRODUCTION 

Kotzebue Sound sheefish spend a portion· of their life history in the· 
saline waters of Kotzebue Sound and in the brackish waters of Hotham Inlet 

.arid Selawik Lake. Like salmon, known spawning runs occur in the Kobuk 
and Selawik Rivers during June through September with spawning taking place 
hundreds_ bf miles upstream fro~ the ocean. 

In the Kotzebue Sound region of northwestern Alaska (Figure 6), shea­
fish are taken mainly for subsistence by village residents. A limited number 
of sheefish are also harvested for commercial utilization for local markets. 
Expansion of the commercial fishery depends on. development of outside markets 
and e_stablishment of suitable p_rocessing facilities. 

' . ·. . 
. Basic life history studies of s he7fish populations and accu..rate records 

of subsistence and commercial catches are essential for proper management of 
"the fishery. In order to develop sound management practices, biological investi­
gations· of sheefish were expanded !.n 1967 with emphasts on the following objec-
-tives: . .. 

2. 

3. 

4. 

Record the subsistence and commercial harvest data. 

' Obtain age-sex-size composition and fecundity information. 

Obtain ·estimates of Sp~wning populations a·nd observe spawning 
behavior. 

• 
Determine movements of populations and seasonal abundance on 
a year-round bas.is. 

• 
Detailed informa_ticn regarding age-se.:x:-$i~e of sheefish is being analyzed and 
will be _presented in later reports. 

METHODS AND MATERIALS 
,. 

The methods and materials used in the sheefish studies were as follows:· 
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1. -Subsistence catch data was obtained priinarily by pars6nal 
interviews of fishing families in the following villages: 
Kotzebue, Selawik, Noorvik, Kiana, Ambler, Shungnak, and 
Kob~k. Catch questionnaire forms were distributed to those 
fishermen not contacted. Records pf commercial catches were 
obtained from fish tickets and personal interviews. 

2. Age-sex-size composition data was collected by sampling the 
commercial, subsistence and test catches taken in Kotzebue 
Sound, Hotham Inlet, and Kobuk River. Le·ngths were measured 

. ~ from the tip of the snout to the fork of the tail in centimeters. 
' Weight was recorded in pounds. Sex was determined by exam-

inatiOI). of gonads ·or external observations of sexuallY mature 
fish on the spawning grounds. Sex could not be detennined for 
frozen ~heefish caught in the wiil_ter or spring. Scale smears . 

. were taken above the lateral line between the dorsal and adipose 
fin. Fecundity information was collected from test catches taken 
near the spawning grounds on the upper Kobuk River. Estimates 
of the fecundity of five female fish were calculated by weight of 
a sample count of l, 000 eggs compared to the weight of both 
ovaries of each fish. 

3. Aerial surveys of known spawning grounds were conducted. 
Observations of spawning behavior were conducted during late 
September on the upper Kobuk River. Daily water temperatures 
and climatological data was reco.rded. Knmvn spawning areas 
were mqrked and depth of river and the type of streambed gravel 
was noted. 

• 
4. Movements and seasonal abundance of sheefish populations were 

stud~ed by a tag-recovery program. Sheefish were captured with 
set gill nets and rod a:nd reel for tagging 1n the upper Kobuk River. 
Yellow spaghetti tags were used and a one-dollar reward was 
offered for each tag recovery. 

. Assistance in planning and conducting some of the field studies was 
given by Ken Alt of the Division of Sport Fish. 

RESULTS 

Subaistenca and Commercial Catcl-.es: In Table 31 catch data for the 



Table 31. Subsistence and Commercial Sheefish Catches 1 Kotzebue.District 1 

1966-1967 ~ 

. r 

SUBSISTENCE CATCH 

Flshennen NumbJ>r of 
Village Interviewed Sheefish 

-
Noorvik 28 . 3' 792 

·· K5:ana 19 925 

Ambler ll 194 

Shungnak ll 165 

·Kobuk 7 99 

SUBTOTAL 75 5,166 (June, 1957- October, 1957) 

' 
' ' Kotzebue 30 10,060 (October, 1956- May, 1967) 

Selawik ...ll 7,164 (March, 1967- November, 1967) 

TOTAL DISTRICT CATCH 135 22,390 

.. 
. COMMERCIAL CATCH 

• 
Kotzebue 10 992 (October, 1956 - May, 1967) 
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Kobuk River villages, Kotzebue and Selawik are presented. An extensive 
subsistence survey of the villages wa·s conducted for the first time in 1967. 
Recorded catch9s are believed. to represent approximately 9o percent of the 
actual harvest. The total subsistence catch was 22,390 sheefish taken from 
the fall of 1966 to the fall of 1967. 

tt is interesting to note that five types gf fishing gear are used to 
catch sheefish depending on locatio~ of fishermen and time of year. Kotzebue 
fishermen take large numbers of sheeftsh during the late fall and winter with 
gill nets set U!"lder the ice in Kotzebue Sou!J.d and H'otham Inlet. During the 
spring, the Kotzebue fishermen mOstly jig with lures thro.ugh the ice. Selawik 
residents also use this method in the spring. After break-up of the river ice in 
early June, the Selawik fishermen used rod and reel to catch large numbers of 
sheefish in the Tuklomarak and Selawik Rivers. Kobuk River fishermen primarily 
used gill nets during the summer to capture migrating sheefish boLmd for upriver 
spawning areas. In late September, villagers from Shungnak and Kobuk used 
beach seines to catch sheefish off the spawning grounds. Gill nets are again 

·used by Kob}.lk_River fishermen to take the post-spawning sheefish'migrating 
downStream. 

The commercial catch for the period October, 1966 to May, 1967 totaled 
992 sheefish taken by ten Kotzebue fishermen (Table 32). ·Most of the catch was 
marketed in local stores of Kotzebue and Nome. ·The average weight of sheefish 
taken in commercial fishery was 6 poUnds. 

Table 32. Age-Sex-Size Composition and Fecundity Infonnation: During the 
period August, 1966 to September, 1967 the following numbers of sheefish were 
sampled: 

Date Area Gear No. of Samples 

a/s6 Hotham Inlet Commercial-set gill net 95 
9/66 Kobuk River Test gill net, rod & reel 

Subsistence-beach seine 154 
•12/66 Hotham Inlet Commercial-set gill net 84 
5/67 Hotham Inlet Subsistence-jigging 84 
8/67 Kotzebue Sound Test-gil! net 8 
9/67 Kobuk River Test-gill net, rod & reel 

Subsistence-beach seine 201 

Size and sex composition data by gear has been tabulated for the 
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. ,, 
September, 1967 Kobuk River sample and is summariz2d i.n '.[:,._· '33. Hook 
and line is selective toward the more active male sheefish ~::; .: -~ gill nets and 

··bea-ch seine capture more females. Due· to differences in g~'-' -- .:dectivity, it 
is difficult to determine the actual sex ratio of the spCJ..wni:l~- - - ·>·.Uation. It is 
interesting to note that for the combined gear, the overall s~:- ~.tic of the Sep­
tember, 1957 sample iS nearly 1:1 (103 males: 98 femw.les). 

,. Age, sex, and size composition for the ·above :::ampL-.: ': ."-J.r combined) 
is presented in Table 34. All sheefish sampled were taken !"' _ 

-·grounds and ·pre_sum~d to be sexually mature. The_age class"--· 
ranged from 7 to 14 years. Age 8 males were the most abur:.-:1-­

~he spawning 
.:·f male sheefish 

The age of 
females ranged from 9 to 20 years. The dominant age dass c :o ·'::.~female was 
age 14. · 

1 Fecundity of five female sheefish, ranging in size frc · 8. 5 to 34.3 
lbs., varied from 1?7,204 to 315,670 eggs per fish . 

... 
~ . " 

, Estimate of Spawning Population Size: Aerial surve;· : \ads appear 
promising for obtaining an index of the spawning population :: '~ .·. Under good 
survey conditions (clear water, fair skies, and negligible: v;~-~ ::.. minimum of 
1,025 schooling sheefish were observed over a distanc~ of~.:. ·: 40 river miles 
On the upPer Kobuk River on Septemt?er 20, 1967. · In 19-66 c. "_,_. __ : of 1, 200 shee­
fish were_ observed in a s~ngle large school 26 miles abo;,·e ~;. ~llage of Kobuk 
during an aerial survey of salmon spawning areas on Sept.::rc·::~ ~. During Sep-
tember of 19 68, extensive· aerial surveys of the upper Kohu~-: .Selawik Rivers 
will be' cond~cted if fayorcible co·unting conditions exist. 

·-. · Seasonal Distribution and Movements: During the ::.·~ 
uabie_- informatioft on the move.rrients of sheefish have been;:,:~ 
release of tagged fish. In Table 35 tag and recovery data is 
years 1966 a:n:ct 1967. One of the primary objectiVes of the t:,o 
io deter~ine mo':"ements of the 'Selawik and Kobuk River .. 6opc:. 
winter and spring. Prior to the tagging programs ~t wc.s thO·.'~-_ 

River popule.tion was_ found exclusively in Selawik Lake ar.C: ·_·-­
population resided in Hotham Inlet during the "Yint~r and sp::-: 
of two tagged Kobuk River sheefish in Selawik Lake during b __ 

·indicated that the two populations intermingled L11 the Hath'-'_;·: 
Lake areas. 

-Another objective of the_ tagging program was to det-::' _ ... 
frequency of sheefish. A 1967 recovery of a spent male sh( ._­
on the Kobuk River spm-vning grounds in 1965 in the same a~--~:-

68 -
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Table 33. Mean Fork Lengths, Mean Weight, and Sex Composition of Sheefish Taken by Hook and Line, 
Gill Net, and Beach Seine, Upper Kobuk River, 1967. 

HOOK AND LINE - GILL NET BEACH SEINE COMBINED GEAR . 

·Sex No. Percent F .L.l/ Wt.Y 

V!ale 51 71.6 . 
:emale 21 29.2 

::ombined Sexes 72 100.0 
. 

V Fork length in centimeters • 

V Weight In pounds. 

,..,.. - -

. 77. 6 10,4 

93,8 21.7 

82.3 13.7 

". 

.. 

~·~··· ... .• ~: 

No. Percent F. L. 

37 . '46, 3 77,5 

43 53.7 99 .. 9 

80 100.0 89.5 

. Wt. No. Percent . 
10,9 15 30.6 

25. 2. 34 69.4 . 

18.6 49 100.0 

. 

. .. 

~ 

F.L. Wt. 

76.9 

98.2 

91.9 

. 

10.2 

~1,8 

18.2 

. ' -

No. 

103 

98 

201 

• • -

Percent 

51.3 

48.7 

100.0 

, t ; • ---

F .L. 

77.5 . 

98.0 
. 

87.5 

' . 11"1\ 

w 

10 

23 
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TABLE 3'1 

AGE, SEX, AND SIZE COMPOSITION OF SPAWNING SHEEPISH, UPPER KOBUK RIVER, 1967 
• 

MALES FEMALES . COMBINED SEXES 
1\ge Fori< 1) 

Weis:rht Z) 
·For]< FoJ?k 

Class Nvmber Percent Leno:th Number Percent Len<rth Weio:ht N1.unber Percent Length Weight 

7+ 10 'l.'l 56.5 6.3 10 ~~- 9 65.5 6.3 
8+ 22 10.8 69.3 5.7 22 10.8 69.3 6.7 
9+ 18 8.9 72.9 8.7 1 o.s 89.0 12.0 19 9 • L~ 73.8 8.8 

10+ 12 5.9 79.8 11.2 
. 12 5.9 79.8 11.2 . 

11+ 16 7.9 83.7 13.2 5 2.5 87.2 15.1 21 10 ,lf 81}. s 13.6 
12+ 1'f 5.9 85,8 13.3 7 3,'1 90,9 19.3 21 10 ,lf 87.5 15.1 
13+ 8 3.9 86,8 15. 'f 19 9,'1 93.2 20,9 27. 13.3 91.3 17.7 . 
lLH . 'f 2.0 89.5 17 .'f 29 . 1'f.3 9LL 8 21.8 33 16.3 9'1, 2 21.3 
15+ 15 7. 1~ .. 96.8 21.7 15 7.'1 96.8 21.7 
16+ 8 3.9 ·, 101,3 29. q_ 8 3,9 101.3. 29 .lf 
P+ 8 3.9 100.7 30.1 I B 3.9 100,7 30.1 
18+ q. 2.0 107,6 . 37.1 q. 2.0 107.6 37.1 

. 19+ 2 1.0 113.3 35.'1· 2 1.0 ·113. 3 . 35.l~ 
20+ • 1 0.5 10'1.0 1~6. 0 1 '' &0. :l lQlf, 0 46.0 .. 

... . . 
1) Centimeters 
2) Pounds 
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sheefish are presumably capable of spawning annually once sexual maturity 
is reached. In addition, four sheefish (all males), tagged in 1966 on the 
spawning grounds, were captured in mid-June, 1967, near NoorVik about 38 
miles above the mouth of the Kobuk River. Hovvever, it is not known if these 
fish were returning to the upper spawning. grounds. 

Verification of t..~e scale method for a.ge determination of shoefish v.ras · 
another objective of the tagging program. Scale smears were collected from . . 
each tagged fish prior to relase and fishennen W!2re asked to take a scale 
sample from each tagged fish caught. To date, no scale samples of tagged 
sheefish, taken after mid-June wP,en annulus formation is believed to be 
completed, have been obtained. It is anticipated that scale samples will b~ 
collected from fishennen as more fish are tagged and as' fishermen become 
better acquainted with the tagging program. 

Spawning Observ::!tions: In 1966 and 1967, spawning observations were 
conducted during late September on the upper Kobuk River, between 24 and 30 
miles above the village of Kobuk. Peak spawning in 1967 occurred during the 
period September 27-29, simila-r to 1956 spawning. The most active spaw~ing­
occul-s during the late afternoon and evening hours. Spawning occurred in 
water depths of 4 to 8 feet over gravel-iTI moderately swift current of the main 
river. Water temperatures during spawning ranged from 40-43° fahrenheit. 
Mortality of sheefish eggs, which sink to the stream bottom upon being dis­
Charged at the surface by the female, appeared tO be substantial due to predation 
by grayling and whitefish. Several grayling and whitefish captured after comple­
tion of sheefish spawning contained large numbers of sheefish eggs in their 
stomachs. 

DISCUSSION 

• 1n the Kotzebue Sound area sheefish are intesively fished in Hotham 
Inlet, SelaWik Lake, and to a lesser extent in Kotzebue Sound, during the period 
late October to late May. The movements and distribution of the Kobuk and 
Selawik River populatiOns in these waters during the winter and spring months 
are unknown. One of the main goals of th.e current sheefish investigation is 
to determine tlie movements of the sheefish populations th_roughout the year by 
means of a tag and recovery program. This information is needed for proper 
management of the fishery. Expansion of the tagging program is planned for 
1968 and will include the tagging of Selawik River sheefish during June. 

Another important aim of the present study is to obtain an estimate of 
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.. 
spawning populations either by aerial survey or tag and recovery methods. 
A tag and recovery study may proVide an estimate of the size of the spawning 
pop~.lation, ·however, a reliable estimate would depend_ on;fishermen accurately 
reporting their catches c\nd turning in tag recoveries. At present, aerial survey 
counts appear to be the best approach toward obtaining an index or estimate of 
the spawning population. Studies of the Kobuk· River indicate that sheefish uti­
lize a relatively small spawning area and spawn_ during a short time span in late 
September when the river is low and clear. • 

SUMMARY 

1. 

.·· . 
SubSistence fishermen from Kotzebue, Selawik, and the Kobuk 
River villages harvested 22,390 sheefish during the 1966--67 
season. 

2. >J?uring the period October, 1966 to May, 1967 a total of 992 
sheefish, averaging six pounds each, were taken in the commer­
cial. fishery. 

3. Fecundity estimates of five sheefish ranged from 167,204 to 
315,670 eggs per female fish. 

4. Aerial surveys of Kobuk River spawning grounds indicate a 
minimum count of1,025 sheefish in 1967 and 1,200 in 1966. 

5. Recovery of two tagged Kobuk River sheefish in Selawik Lake 
indicates that intermixing does occur between the Kobuk River 
and Selawik River populations during the winter and spring months . 

. 
6. A 1967 recovery of a spent male she'efish, tagged on the spawning 

grounds in 1966,· on the upper Kobuk River demonstrates that shee­
fish are capable of spawning annually upon reaching sexual maturity. 

7. Peak spawning activity in 19.66 and 1967 occurred during the period 
.September 27-29. Water temperatures during peak spawning in 1967 
ranged from 40-43° Fahrenheit. Mortality ·af spawned sheefish eggs 
was apparently high due to predation by grayling and whitefish. 
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