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This report presents baseline fisheries information on 23 lake surveys 
conducted on the North Slope, overwintering habitats of Arctic char, 
Salvelinus alpinus (Linnaeus) in the Anaktuvuk River, aerial index counts 
of char in the Sagavanirktok and Anaktuvuk River drainages, an experimental 
stocking of grayling Thymallus arcticus (Pallas) at Pt. Barrow and angling 
effort along the Dalton Highway. 

Lake surveys were conducted on four mountain, and 19 coastal plain lakes 
during 1981. Seventeen (74%) of the waters investigated contained f i s h .  
Least cisco, Coregonus sardinella Valenciennes, and lake trout, Salvelinus 
namaycush (Walbaum), were the most frequently encountered species. A brief 
life history discussion of the predominant species is presented. 

Radio telemetry was used to monitor the winter movements of 12 Arctic char 
in the Anaktuvuk River. Tagged char, under the Anaktuvuk River ice, were 
essentially sedentary for a period of time exceeding 8 months. There was 
some evidence that fish segregated by species and size within spring areas 
during the winter months. A description of the overwintering habitat is 
presented. 

Aerial index counts of Arctic char in the Anaktuvuk and Sagavanirktok 
Rivers were conducted. Values obtained during the surveys compared 
favorably with previous estimates. 

A freshwater lagoon at Pt. Barrow was investigated and approved for 
stocking with 50,000 grayling fry. An evaluation of the success of this 
stocking has not been completed at this time. 

Sport fishing pressure along the Dalton Highway was monitored during the 
summer of 1981. Sport fishing pressure north of the Yukon River was light, 



and c o n c e n t r a t e d  n e a r  Alyeska Pump S t a t i o n s .  U n r e s t r i c t e d  p u b l i c  a c c e s s  t o  
t h e  f i r s t  150 m i  of highway n o r t h  of t h e  Yukon R ive r  d i d  not  a p p r e c i a b l y  
a f f e c t  s p o r t  f i sh ing ,  p r e s s u r e  and h a r v e s t .  

KEY WORDS 

A r c t i c  c h a r ,  S a l v e l i n u s  a l p i n u s  (Linnaeus)  , i n t e r i o r  A l a s k a ,  Anaktuvuk 
R i v e r ,  A r c t i c  G r a y l i n g ,  Thymallus a r c t i c u s  ( P a l l a s )  , c h a r  t a g g i n ? .  w S n t e r  
movements f i s h i n g  p r e s s u r e .  

BACKGROUND 

The Alaska Department of F i s h  and G a m e ,  S p o r t  Fish D i v i s i o n .  h a s  tondiictsd 
f i s h e r i e s  i n v e s t i g a t i o n s  on t h e  North S l o p e  s i n c e  1968.  ' r ' i r phas i~~  or r h i s  
work has v a r i e d  between d r a i n a g e s  and s p e c i e s  i n  an e f f o r t  t o  t h e  
changing p a t t e r n s  of u s e  and a c t i v i t i e s  w i t h i n  t h i s  r e g i o s .  C o n s t r j c t i o c  
of t h e  Da l ton  Highway (North S lope  hau l  road )  h a s  t t ed  ishp Yorth S ' o p e  ~ I I L O  
t h e  e x i s r i n g  s t a t e  highway system. Improved a c c e s s  h a s  i n c r e , i s e d  the  
demand f o r  s p o r t  f i s h i n g ,  as  w e l l  as  o t h e r  r e c r e d t i o n a l ,  n u r i i c i n a l ,  a n d  
commercial endeavors  i n  t h i q  rew2,te r e g i o n  of  t hp  r7t-ate. 

Petroleum e x p l o r a t i o n  an2 developmeITt i s  t h e  o v e r r i d i n g  o rcp  ' h d t  i s  
shap ing  t h e  f u t u r e  on t h e  N o r t h  S lope ;  m u n 1 c i p a : i t i e s  arc' v i e w i n g  ,?e 
newly-found s t a t e  o i l  wealth as t h e  key t o  funding, c a D i : , i i  improvement 
p r o j e c t s  w i t 5  c o s t s  t h a t  have long  been ou t  o f  r e a c h .  Yany o'  t i iesr 
a c t i v i t i e s  place t n c r e a s i n g  demands on the a o u a t i c  LF-smirces of t i , ( -  rf pior !  
and p o i n t  t 3  t h e  need f o r  more knowledge oi t h e  t i  .;pei-iezs : : i l i ab i t  :np 
North S lope  waters. 

The Alaska N a t i o n a l  I n t e r e s t  Lands Conservat jni i  A c t ,  in l $48~ ,  withdrew 'ii ic: 
a r e a s  of t h e  North S lope  i n t o  t h e  N a t i o n a l  Wildlife Refuge, Natiorial P a r k ,  
and Na t iona l  Wild and S c e n i c  R i v e r s  systems which h a s  he igh tened  t i le  . ~ r e ~ ' s  
s c e n i c  and w i l d l i f e  v a l u e s  w i t h  a supp?.i c a t o r y  ar3vert:i:ing campaign. 

The r e p o r t  f i n d l n g s  f o r  t h i s  s t l i2y are  p r e s e n t e d  ; r i  f i v e  s e c t ? n z l '  , l ch  
t r e a t e d  as a s e p a r a t e  phase  of t 5e  p r n 2 e c t .  T h e  f i r s t  q e c t i o n  c !cscr ,h~s  
l a k e  s u r v e y s  conducted i n  bo th  mountair. and codst-31 D!ain w 2 t c r  : I +  t h e  
North Plope.  In a c o n t l n u l n g  e f i ~ r t  t o  i r v e n t o r i ,  tbcl region 'c ,  f : t  b x c e r  
fish r e s o u r c e s ,  f o u r  mountain l a k e s  and  19 c o a s t a l  pl:iip. h k s s  riere 
su rveyed .  A b r i e f  l i f e  h i s t o r y  c j i s cuss ion  of t h e  r suet P C  f o u  id ID. 
c o a s t a l  p ! a i n  waters F o l l o w s  i~ t b i s  s e c t i o n .  

S e c t i o n  two d e s c r i b e s  w i n t e r  h 3 3 i t a t s  and movement< of ilnaktuvuk River 
A r c t i c  c h a r  based on a s t u d y  u s i n g  r a d i o - t e l e m e t r y  to r r s c k  F i s h  mvemeqts  
unde r  t h e  i c e .  To conf i rm t h e s e  r t l s u l t s  and d e s c r i b e  a d d i t i o n a  i overwinter  
c h a r  h a b i t a t s ,  16 A r c t i c  c h a r  wEre r a d r o - t z g p e d  in f o u r  ! - T ~ ~ ~ U ~ A I : P ~ .  t!' t h e  
Sagavan i rk tok  R i v e r  d u r i n g  1981. 

A d d i t i o n a l  s e c t i o n s  i n c l u d e  discuss;c~ns of A r c t i c  c h r  
e x p e r i m e n t a l  l a k e  s t o c k h g  n e a r  F't-. Y a x r n v ~  &;id , p o r t  a s ; , ~ i : ~  p r e  
t h e  D a l t o n  Eighwav. 



Alaska blackfish 

Arctic char 

Arctic cisco 

Arctic grayling 

Broad whitefish 

Burbot 

Chum salmon 

Fourhorn sculpin 

Humpback whitefish 

Chinook salmon 

Lake trout 

Least cisco 

Longnose sucker 

Ninespine stickleback 

Forthern pike 

Pink salmon 

Dallia pectoralis (Bean) 

Salvelinus alpinus (Linnaeus) 

Coregonus autumnalis (Pallas) 

Thymallus arcticus (Pallas) 

Coregonus nasus (Pallas) 

Lota lota (Linnaeus) -- 
Oncorhynchus - keta (Walbaum) 

Myoxocephalus quadricornis (Linnaeus) 

Coregonus pidschian (Gmelin) 

Oncorhynchus tshawytscha (Walbaum) 

Salvelinus namaycush (Walbaum) 

Coregonus sardinella Valenciennes 

Catostomus catostomus Forster 

Pungitius pungitius (Linnaeus) 

- Esox lucius Linnaeus 

Oncorhynchus gorbuscha (Walbaum) 

Prosopium cylindraceum (Pallas) 

Stenodus leucichthys (Guldenstadt) 
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Cottus cognatus Richardson 
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RECOMMENDATIONS 

. 
1. Lake and stream surveys should continue on North Slope waters with 

emphasis on NPR-A and coastal plain lakes. 

Assessment of overwintering fish habitats in North Slope waters 
should continue with emphasis on spring-fed systems and the 
Sagavanirktok River. 

2. 

3 .  Evaluation of grayling stocked at Pt. Barrow should continue. 

4 .  Fall aerial surveys of Arctic char in the Sagavanirktok and 
Anaktuvuk Rivers should continue. 

Management 

1. Assessment of the fishing potential of area waters adjacent to the 
Dalton Highway should continue. 

Sport fishing pressure on area waters should be monitored. 2. 

OBJECTIVES 

1. To conduct fall aerial surveys of selected waters on the North Slope 
to determine locations and estimate the abundance of Arctic char 
stocks with emphasis on the Sagavanirktok and Colville river 
drainages. 

2. To continue monitoring sport fishing pressure on selected waters of 
the North Slope with emphasis on the North Slope haul road corridor. 

To determine the availability and use of overwintering fish habitat in 
lakes and streams of the North Slope with emphasis on the 
Sagavanirktok and Colville river drainages. 

To continue inventory and cataloging of potential sport fish waters on 
the North Slope. 

3 .  

4 .  

5 .  To provide recommendations for the management of sport fish resources 
of the job area. 

TECHNIQUES USED 

Lake Surveys 

A float-equipped Cessna 185 aircraft was used to transport field crews and 
equipment to remote lakes within the study area. 

5 



. 
Physiographic data, as well as latitude and longitude, were calculated from 
1956 U.S. Geological Survey (USGS) 1:250,000 maps and sectional 
aeronautical charts. 

Water chemistry data were measured using a Hach AL-36B field test kit. 
Water depths were determined with a Lowrance fathometer, and a standard 
10-in Secchi disc was used for water clarity. 

Multifilament and monofiliment graduated mesh sinking or floating gill 
nets, measuring 125 x 6 ft and consisting of five 25-ft panels of 1/2-in 
through 2-1/2-in bar mesh, were used to capture fish. Other sampling gear 
included 25 x 4-ft beach seines, and 25 x 6 ft x 1/2-in mesh multifilament 
gill nets. Hook and line sampling was used to capture burbot and Arctic 
char. 

All data were recorded on standard Alaska Department of Fish and Game 
stream and lake survey forms. 

All fish samples were grouped by date and location. Weights were recorded 
to the nearest gram using a Chatillon spring scale. Fork lengths were 
measured to the nearest millimeter, and sex and stage of maturity were 
determined by examining gonads. 

Ages of Arctic char, lake trout and burbot were determined from otoliths 
wetted in glycerine and alcohol and viewed under a binocular microscope. 

All other fish were aged by reading scales. Scales were cleaned and 
impressed on 20 mil acetate sheets. A Bruning 200 microprojector was used 
to read scales. 

Winter Sampling 

Locations of overwintering char in the Anaktuvuk River were determined 
using radio-telemetry. Ski-equipped aircraft were then used to transport 
personnel and equipment to these sites during the sampling period. 

Ice, water and snow depths were measured to the nearest inch. Dissolved 
oxygen levels were measured using a Hach AL-36B field test kit and the low 
range titration procedure. 

Holes were drilled through ice using a gasoline-powered portable digger 
with a 10-in bit. Monofilament graduated mesh sinking gill nets, measuring 
125 x 6 ft (or individual 50 ft and 25 ft panels from these nets), were 
used to capture fish under the ice. A "Murphy Stick" (Bendock, 1980) was 
used to string net lines under the Anaktuvuk River ice. 

Angling was used to capture both char and lake trout under the ice and a 25 
ft x 4 ft beach seine was used to capture fish in open-water spring areas. 

Radio Telemetry 

Sixteen Telonics RB-5 radio transmitters were inserted into the stomachs of 
Arctic char captured in four tributaries to the Sagavanirktok River. The 



FINDINGS \ 

Lake Surveys 

During the report period, fisheries surveys were conducted on four mountain 
lakes and 19 coastal lakes. Surveys were brief, but included information 
on size, maximum depth, water chemistry and species present. A single 
experimental gill net was fished overnight in each of the lakes. Life 
history discussions, following the survey descriptions, refer only to fish 
captured in the coastal plain. 

Mountain Lakes 

Most of the large mountain lakes, lying north of the Brooks Range divide, 
have had preliminary fisheries surveys conducted on them. Bendock (1979, 
1980) presented survey information on mountain lakes in the Colville 
drainage and in the vicinity of the "haul road" corridor. Mountain lakes 
in the Brooks Range are oligotrophic, usually glacial in origin, with 
relatively steep sides and rubble or boulder bottoms. Most mountain lakes 
have small, narrow basins. Chandler Lake, the largest, is 5 mi long and 
has a maximum depth of 62 ft. Large mountain lakes are ice covered from 
October through June. Typical fish associations include lake trout, 
burbot, grayling, round whitefish and slimy sculpin. Least cisco inhabit 
mountain lakes in the Colville and Sagavanirktok River drainages and Arctic 
char are widely scattered in lakes throughout the Brooks Range. 

Mountain lakes on which fisheries surveys have not been conducted are 
predominantly small, unnamed and inaccessible; however, many of these 
waters contribute to the sport and subsistence fisheries of the region and 
are increasingly being used as temporary water sources for exploratory oil 
drilling operations. Mountain lakes surveyed during 1981 are shown in 
Figure 2. 

Tulugak Lake 

Tulugak Lake, lat. 68' 17'N, long. 151' 28'W., lies 12 mi northeast of 
Anaktuvuk village, surface elevation is 1,940 ft. It is 0.8 mi long with a 
maximum depth of 40 ft. Water color is green and the Secchi reading was 
9 ft on July 23, 1981. Bottom material varies from sand to large gravel 
and aquatic vegetation is sparse. Tundra vegetation extends to the 
waterline along most of its perimeter. Tulugak Lake is fed by ground water 
springs which flow a short distance and enter the lake along the east 
shore. A single outlet drains into the Anaktuvuk River from the north 
shore. The springs provide a constant source of year-round water to 
Tulugak Lake, thus providing continuous flow in the outlet throu hout the 
winter. Hardness was 85.5 ppm; pH 9 and water temperature 5 2  F during 
the survey period 

8 

A single 125' experimental gill net set overnight yielded a catch of 5 lake 
trout, 5 grayling, 7 round whitefish and 11 least cisco. While none were 
captured, burbot are reported to inhabit the lake. Large numbers of fish 
spawning in the outlet of Tulugak Lake have been observed from the air 
during September. Limited subsistence fishing by residents of Anaktuvuk 
village takes place in Tulugak Lake, primarily in the fall. 

7 
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Figure 2. Map of Anaktuvuk Pass showing locations of four mountain lakes 
surveyed during 1981. 
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I rgny iv ik  Lake 
\ 

I rgnyiv ik  Lake, l a t .  68' 26'N, long. 151' 16'W., l ies  24 m i  no r theas t  
of Anaktuvuk Pass .  Surface e l e v a t i o n  is  1,950 f t .  It l i e s  i n  a narrow 
bas in  and i s  1 .2  m i  long wi th  a maximum depth of 55 f t .  There i s  a s i n g l e  
i n l e t  on t h e  no r th  end and an  o u t l e t  on t h e  south which flows i n t o  the  
Anaktuvuk River.  The o u t l e t  may be discont inuous during midsummer and i s  
marginal f o r  f i s h  passage. Aquatic vege ta t ion  i s  spa r se  and t h e  lake  
bottom i s  comprised of sand, rubble  and widely s c a t t e r e d  l a r g e  boulder  
r e e f s .  Water co lo r  i s  green and t h e  Secchi  reading  was 2 2  f t  on Ju ly  23, 
1981. Hardness was 103 ppm, pH 9 and water temperature was 58OF during 
the  survey per iod.  

A s i n g l e  125-ft experimental  g i l l n e t  set overnight  y i e lded  a ca tch  of 19 
lake t r o u t ,  6 round w h i t e f i s h  and 1 grayl ing .  Slimy scu lp ins  were observed 
i n  l i t t o r a l  areas. Access t o  t h e  l ake  i s  l imi t ed  t o  a i r c r a f t  and snow 
machines and t h e r e  w a s  no evidence of r ecen t  s p o r t  o r  subs i s t ence  f i s h i n g  
a c t i v i t y .  

"Lower Anayak Lake" 

"Lower Anayak Lake," l a t .  68' 32'N, long. 151' 29'W i s  an unnamed l ake  
t h a t  l ies  i n  t h e  lower Anayaknaurak Creek dra inage ,  27 m i  no r th  of 
Anaktuvuk Pass.  Surface e l e v a t i o n  i s  2,520 f t .  The l ake  has  a narrow 
bas in ,  i s  1.0 m i  long wi th  a maximum depth of 22 f t .  Tundra vege ta t ion  
extends t o  t h e  wa te r l ine ,  l eav ing  no exposed beaches.  Bottom material i s  
s o f t  pea t  w i th  s c a t t e r e d  rubble  r e e f s .  There is  one i n l e t  and a s i n g l e  
o u t l e t ,  bo th  of which appear t o  main ta in  adequate flow f o r  f i s h  passage,  
and have g rave l  o r  boulder  s u b s t r a t e s .  The water is  tea colored wi th  a 
Secchi reading of 6 g t .  On J u l y  23, 1981, hardness  w a s  171  ppm, pH 7.5 and 
water temperature  61 F. 

A s i n g l e  experimental  g i l l n e t  set overnight  y i e lded  a ca t ch  of 9 l ake  
t r o u t ,  4 round w h i t e f i s h  and 1 grayl ing .  There w a s  no evidence of r ecen t  
spo r t  o r  subs i s t ence  f i s h i n g  a c t i v i t y .  

Natvakruak Lake 

Natvakruak Lake, l a t  68' 22'N, long 151' 43'W l i e s  a t  t h e  head of 
Natvakruak Creek, i n  t h e  Chandler River dra inage  approximately 16 m i  no r th  
of Anaktuvuk Pass.  Sur face  e l e v a t i o n  i s  2,460 f t .  The l ake  has  a 
r ec t angu la r  b a s i n ,  i s  1 . 2  m i  long,  and i s  60 f t  deep. There are s h o r t ,  
exposed beaches comprised of l a r g e  boulders  and rubble .  The water i s  
tea-colored and had a Secchi  reading  of 20 f t  on J u l y  23, 1981. Aquatic 
vege ta t ion  i s  sparse .  There are a s i n g l e  i n l e t  and o u t l e t ,  bo th  of which 
may seasona l ly  provide passage f o r  f i s h .  Hardness w a s  68 ppm, pH 8.5 and 
water temperature  55 F. 0 

One experimental  g i l l  n e t  set overnight  y i e lded  a ca t ch  of f i v e  l a k e  t r o u t  
and one round whi t e f i sh .  Slimy s c u l p i n  were observed i n  l i t t o r a l  areas. 
Considerable l i t t e r  e x i s t s  at several s i tes  around t h e  lake .  There i s  a l s o  
evidence of s p o r t  and subs i s t ence  f i s h i n g  as w e l l  as p a s t  o i l  company 
a c t i v i t i e s  a t  Natvakruak Lake. 

9 



c o  - t a l  P l a i n  Lakes 

The Arctic c o a s t a l  p l a i n  on t h e  no r th  Slope extends from cape Lisburne t o  
t h e  Canadian Border. A t  i ts  g r e a t e s t  depth south of Barrow, t h e  c o a s t a l  
p l a i n  extends 115 m i  i n l and ,  whi le  on t h e  e a s t e r n  border  i t  i s  less than 10 
m i  deep. The c o a s t a l  p l a i n  i s  cha rac t e r i zed  by abundant l akes ,  w e t  tundra,  
meandering streams, low r e l i e f  and thermokarst  f e a t u r e s .  P r e c i p i t a t i o n  i s  
low (5" t o  7"annually) and su r face  drainage is  poor due t o  f l a t n e s s  of 
t e r ra in ,  continuous permafrost  and low rates of evaporat ion.  Lakes wi th in  
t h e  reg ion  are "thaw lakes" and cover up t o  50 percent  of t h e  t o t a l  p l a i n  
area. The 
l a r g e s t ,  Teshekpuk Lake, i s  25 m i  long and covers  315 sq m i .  Lakes wi th in  
t h e  reg ion  gene ra l ly  tend t o  be shallow; however, a s i g n i f i c a n t  number have 
deep bas ins  and provide year-round h a b i t a t  f o r  f i s h .  Deep bas ins ,  where 
they e x i s t ,  are considerably smaller than  t h e  t o t a l  s u r f a c e  area of t he  
l ake ,  thus  su r face  area a lone  does no t  adequately i n d i c a t e  which lakes  
support  popula t ions  of f i s h .  The amount of bas in  area may a l s o  l i m i t  
spec ie s  d i v e r s i t y  and popula t ion  s i z e  w i t h i n  a lake .  Shallow lakes usua l ly  
do not  support  f i s h  except where seasonal  access i s  provided by i n l e t  and 
o u t l e t  streams. 

Four l akes  w i t h i n  t h e  reg ion  are g r e a t e r  than  10 s q  m i  i n  area. 

Species  d i v e r s i t y  and abundance v a r i e s  throughout t h e  c o a s t a l  p l a in .  
Netsch e t .  a l .  (1977) surveyed several c o a s t a l  lakes and streams nor th  of 
t h e  C o l v i l l e  River ,  i n  t h e  nor thern  h a l f  of t h e  Nat iona l  Petroleum Reserve 
- Alaska. This  and o t h e r  s t u d i e s  i n d i c a t e  t h a t  spec ie s  d i v e r s i t y  i s  lowest 
on both  t h e  e a s t e r n  and western margins of t h e  c o a s t a l  p l a i n  and g r e a t e s t  
i n  t h e  c e n t r a l  region l y i n g  south of Teshekpuk Lake and w e s t  of the  
C o l v i l l e  River.  During t h e  r e p o r t  per iod ,  16 l akes  wi th in  t h i s  area were 
surveyed (Fig.  3 ) .  These waters were moderately deep, ranging from 8 f t  t o  
50 f t ,  s o f t  and s l i g h t l y  bas i c .  Many of t h e  l akes  had ex tens ive ,  
unvegetated shoa l  areas on which ice remains grounded throughout the 
win ter .  Submerged a q u a t i c  vege ta t ion  i s  spa r se  and sand i s  t h e  most common 
s u b s t r a t e  i n  both  l a k e  b a s i n s  and river beds wi th in  t h i s  area. Both spor t  
and subs i s t ence  f i s h i n g  p res su res  are minimal. Much of t h i s  reg ion  w i l l  be  
leased  f o r  o i l  and gas exp lo ra t ion  i n  t h e  near  fu tu re .  ' Three a d d i t i o n a l  
l a k e s  near  Prudhoe Bay were a l s o  surveyed during t h e  r e p o r t  per iod.  None 
of t h e  l akes  surveyed are named on USGS 1:250,000 maps. A s i n g l e  125-ft 
experimental  g i l l  n e t  w a s  set overnight  i n  each of t h e  c o a s t a l  p l a i n  lakes .  
Table 2 lists t h e  l o c a t i o n s ,  phys i ca l  c h a r a c t e r i s t i c s  and spec ie s  captured 
i n  each of t h e  waters surveyed. 

L i f e  His tory  Discussions of Coas ta l  P l a i n  Spec ies  

Of t h e  16 c o a s t a l  p l a i n  lakes surveyed w e s t  of t h e  C o l v i l l e  River ,  13 (81%) 
contained popula t ions  of f i s h .  The most common spec ie s  occurr ing  wi th in  
t h e  area i n  terms of frequency of occurrence and ca t ch  pe r  u n i t  e f f o r t  
included least  c i s c o ,  broad w h i t e f i s h  and l a k e  t r o u t ,  followed by round 
whi t e f i sh ,  humpback w h i t e f i s h ,  burbot  and grayl ing .  Burbot are not  r ead i ly  
captured by g i l l  n e t ,  and thus  may be more abundant than  ind ica t ed .  
Ninespine s t i c k l e b a c k  and slimy s c u l p i n s ,  whi le  no t  captured,  were found as 
food i t e m s  i n  l ake  t r o u t  and burbot .  The fol lowing d i scuss ions  are based 
on f i s h  captured i n  1981, bu t  a l s o  inc lude  samples from 1979 taken i n  
Teshekpuk Lake. 
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Table 2. Locations, physical characteristics and species captured in 19 coastal plain 
lakes during 1981. 

Species H2° Surf ace Approx . Max. Secchi 
kat. Long. Elevation Length Depth Reading Hardness pH Temp 

Ref. # N. W. (ft.1 (mi) (ft) (ft) (PPd (OF) Captured 
0 

C-32 
C-40 
C-4 1 
c-43 
c-44 
c-45 
C-46 
C-50 
C-52 

c-57 
C-58 
c-5 9 
C-6 1 
C-62 
C-6 3 
C-65 
C-104* 
C-105* 
C-lO6* 

)-. 

70' 34' 
70' 09' 
70' 12' 
69' 46' 
69' 42' 
69' 39' 
69' 46' 
70' 03' 
69' 57' 

70' 17' 
70' 18' 
70' 18' 
69O 51' 
69' 53' 
70' 06' 
70' 10' 
70' 28' 
70' 28' 
70' 29' 

154' 18' 
153' 55' 
153' 39' 
155' 18' 
155' 08' 

153' 28' 
153' 30' 
153' 15' 

153: 00' 
152 56' 
153; 04' 
152 27' 
152' 11' 
152' 37' 
152' 23' 
149' 25' 
149' 27' 
149' 33' 

154' 58' 

8 
164 
160 
180 
250 
290 
280 
145 
200 

120 
122 
123 
210 
210 
86 
141 
28 
20 
7 

3.2 
3.0 
2.1 
1.1 
1.9 
1.6 
2.0 
3.6 
3.0 

2.5 
2.2 
2.3 
1.5 
1.5 
2 .o 
2.2 
0.6 
0.2 
0.8 

20 
18 
22 
23 
22 
8 
10 
45 
50 

37 
10 
44 
30 
27 
8 
15 
5 

2.5 
7 

7 
16 
20 
12 
15 
8 
8 
20 
15 

22 
8 
20 
20 
12 
6 
15 ... ... 
7 

103 
68 
86 
120 
103 
137 
68 
86 
86 

103 
86 
103 
86 
68 
86 
86 
205 
171 
103 

9 50 
9 55 
9 53 
9 55 
9 56 
9 54 
9 57 
9 54 
9 57 

9 51 
9 55 
9 55 
9 55 
8.5 56 
9 62 
9 55 
7.5 32 
7.5 32 
8.0 32 

LCI, BWF 
LT, BWF, LCI, RWF 
LT, LCI 
None 
None 
GR 
None 
LT, BWF 
LT, BWF, LCI, RWF, BB 
NSB, SSC 
LT, LCI, NSB 
LT, BWF, NSB 
LT, BWF, RWF, LCI, NSB 
LC I 
LCI, NSB 
BWF, LCI, HWF, NSB 
LCI, NSB 
None \ 

None 
None 

* Surveys were conducted on October 22, 1981, all other waters were surveyed during 
the third week of July, 1981. 



Least Cisco 

Least c i s c o  are d i s t r i b u t e d  throughout t h e  North Slope of Alaska, p r imar i ly  
inhab i t ing  mountain and c o a s t a l  l a k e s  and t h e  lower reaches ,of l a r g e  
r i v e r s .  Anadromous least c i s c o  from t h e  C o l v i l l e  River  e n t e r  t he  Beaufort  
Sea and forage  as f a r  east as Barter I s l a n d  dur ing  t h e  summer months. 

Least c i s c o  were captured i n  10 (63%) of t h e  c o a s t a l  p l a i n  l akes  and were 
the  most f requent  and abundant spec ie s  encountered. A t o t a l  of 103 least  
c i sco  w a s  captured i n  t h e  c o a s t a l  p l a i n  l akes  and 26 were captured i n  
Teshekpuk Lake. O f  t h i s  t o t a l ,  107 were sampled. The l a r g e s t  ca tches  were 
taken from l akes  C-62 ( ~ 3 2 )  and C-32 (n=20). 

Least c i s c o  ranged from 127 mm t o  436 mm i n  l eng th  and averaged 288 nun. 
The l eng th  frequency of 107 least c i s c o  i s  shown i n  F igure  4. Weights 
ranged from 20 g t o  1,100 g and averaged 274 g. The female t o  male sex 
r a t i o  w a s  1:1.3. Ages ranged from 111 through XXI.  The age a t  matur i ty  
was I V  f o r  a smaller least  c i s c o  morph found i n  Teshekpuk Lake and Age I X  
f o r  c i s c o s  taken i n  t h e  remaining waters. 

Least c i s c o  are o p p o r t u n i s t i c  f eede r s ,  u t i l i z i n g  a v a r i e t y  of prey found 
throughout t h e  water column. Eighty percent  of t h e  l e a s t  c i s c o  stomachs 
examined contained food. The fol lowing food i t e m s  were found i n  descending 
frequency of occurrence: aerial  insects  (p r imar i ly  mosqui toes) ,  s n a i l s ,  
amphipods, clams, caddis  larvae, n inespine  s t i ck leback ,  zooplankton and 
isopods. The f i r s t  t h r e e  c a t e g o r i e s  represented  85% of t h e  t o t a l  food 
items. 

Growth rates of c o a s t a l  p l a i n  and anadromous least c i s c o  from t h e  North 
Slope are compared t o  c i s c o  from Minto F la t s  ( I n t e r i o r  Alaska) i n  Figure 5.  
Least c i s c o  from the  Arctic Slope c o a s t a l  p l a i n  e x h i b i t  slower growth, 
g rea t e r  age a t  ma tu r i ty  and g r e a t e r  longevi ty  than  those  from I n t e r i o r  
Alaska. On t h e  North Slope,  l ake  r e s i d e n t  c i s c o  a t t a i n  a g r e a t e r  u l t ima te  
s ize  and longevi ty  than  t h e i r  anadromous coun te rpa r t s .  I n  c o a s t a l  p l a i n  
lakes ,  least  c i s c o  are an  important forage  f i s h  f o r  bo th  l ake  t r o u t  and 
burbo t . 
Broad Whitef ish 

Broad w h i t e f i s h  are d i s t r i b u t e d  i n  l a k e s  and streams throughout t h e  North 
Slope and are repor ted  t o  be  anadromous i n  t h e  C o l v i l l e  and Sagavanirktok 
Rivers. Broad w h i t e f i s h  were captured  i n  seven (44%) of t h e  c o a s t a l  p l a i n  
lakes surveyed. Seventy-nine broad w h i t e f i s h  were captured from c o a s t a l  
p l a in  l akes ,  inc luding  Teshekpuk Lake, and 66 of t h e s e  were sampled. The 
l a rges t  ca t ches  occurred i n  Teshekpuk Lake and Lake C-63. 

Broad wh i t e f i sh  ranged from 260 mm t o  583 mm i n  l eng th  and averaged 463 mm. 
The length  frequency of 66 broad w h i t e f i s h  is shown i n  Figure 6. Weights 
ranged from 190 g t o  2,600 g and averaged 1,388 g. The female t o  male sex 
r a t i o  w a s  1:l and ages  ranged from V t o  XX. The f i r s t  age of ma tu r i ty  was 
X f o r  both sexes  of broad wh i t e f i sh .  
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Forty-six percent of the broad whitefish stomachs examined contained food. 
Prey items in descending order of frequency included: clams, snails, 
chronomid larvae and zooplankton. 

Broad whitefish from the coastal plain lakes attain a smaller maximum size 
than those reported for the Mackenzie River (Hatfield, et al., 1972) and 
Siberia (Berg, 1949), however, maximum lengths are similar to those 
reported for Prudhoe Bay (Bendock, 1977) and Interior Alaska (Alt, 1972). 
Longevity is greater for coastal plain broad whitefish than for both the 
anadromous counterparts (Prudhoe Bay) and interior Alaska fish. Figure 7 
shows comparative growth rates for three populations of broad whitefish. 

/ 

Lake Trout 

Lake trout are widely distributed across the North Slope, primarily 
inhabiting lakes, but also occurring in streams within the Colville, 
Sagavanirktok and Canning River drainages. Waters within the foothills 
region and the western margin of the coastal plain have few lake trout; 
however, this species is well represented in the central coastal plain 
which marks the northern most distribution of this species in Alaska. 

Twenty-six lake trout were sampled from eight (47%) of the coastal plain 
lakes surveyed, including Teshekpuk Lake. The largest catches were from 
Teshekpuk Lake and Lake C-52. Lake trout ranged from 370 mm to 890 mm in 
fork length and averaged 631 mm. Weights ranged from 580 g to 9,700 g and 
averaged 3,545 g. The length frequency of 26 lake trout from coastal plain 
lakes is shown in Figure 8 .  The female to male sex ratio was 1:1.3. Ages 
ranged from VII to XXXV. The age of maturity for lake trout was XI and 
spawning by most individuals, based on gonad examination, appears to be 
nonconsecutive. 

Thirty-eight percent of the lake trout had empty stomachs. Of those that 
contained food, the following prey items were taken in descending order of 
frequency: ninespine stickleback; other fish including least cisco, slimy 
sculpin and lake trout; snails and clams. 

Age and growth, maturity and longevity of lake trout from coastal plain 
lakes compare closely with lake trout inhabiting North Slope mountain 
lakes, despite major differences between the two habitats. 

Other Species 

Round whitefish are distributed throughout the North Slope in both lakes 
and streams. While common in streams throughout the region, they are less 
frequently encountered in coastal plain lakes than in foothill and mountain 
waters. Round whitefish were captured in four (24%) of the coastal plain 
lakes that were surveyed. Fork lengths ranged from 163 mm to 387 mm (n=5), 
weights ranged from 40 g to 600 g and ages ranged from I11 to XIII. 

Humpback whitefish on the North Slope are primarily limited in distribution 
to the Colville River and other major streams across the coastal plain. 
One humpback whitefish was captured both in Teshekpuk Lake and in Lake 
C-63. Both of these lakes have large outlet streams which may be important 
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migrat ion c o r r i d o r s  f o r  humpback whi te f i sh .  This  spec ie s  seldom i n h a b i t s  
f o o t h i l l  and mountain l akes  on t h e  North Slope. 

Grayling are widespread i n  both l a k e s  and streams a c r o s s  the  North Slope. 
They are t h e  p r i n c i p a l  spec ie s  inhab i t ing  f o o t h i l l  l a k e s  and streams. 
While abundant i n  Teshekpuk Lake, only a s i n g l e  specimen w a s  captured i n  
another  c o a s t a l  p l a i n  l ake  ((2-45). 

Burbot a l s o  have a widespread d i s t r i b u t i o n ,  i nhab i t ing  both l akes  and 
streams ac ross  t h e  North Slope. G i l l  n e t s ,  t h e  primary capture  method, do 
not  r e a d i l y  cap tu re  and hold burbot ,  t hus  ca tches  i n  the  c o a s t a l  p l a i n  may 
not  adequately de f ine  t h e  d i s t r i b u t i o n  wi th in  t h i s  area. Burbot a r e  
repor ted  t o  be  present  i n  Teshekpuk Lake and were captured i n  Lake C-52. 

Ninespine s t i ck leback  and slimy scu lp in  i n h a b i t  a l l  major waters on the  
North Slope. While not  captured i n  g i l l  n e t s ,  t hese  spec ie s  were 
f r equen t ly  observed and were found as prey i t e m s  i n  l a r g e r  f i s h  inhab i t ing  
t h e  c o a s t a l  p l a i n  waters. 

Other spec ie s  repor ted  t o  occur i n  c o a s t a l  p l a i n  l akes  (Netsch e t  a l ,  
1977), bu t  no t  encountered during our  surveys include:  Northern p ike ,  
A r c t i c  c i s c o ,  Alaska b l ack f i sh ,  and fourhorn scu lp in .  

Winter Char Hab i t a t s  I n  The Anaktuvuk River  

Background: 

The Anaktuvuk River ,  second l a r g e s t  t r i b u t a r y  t o  t h e  C o l v i l l e  River ,  heads 
i n  t h e  Endicot t  Mountains and f lows north-northwest f o r  132 m i .  It e n t e r s  
t h e  C o l v i l l e  River 91 m i  in land  from Harr i son  Bay. The Anaktuvuk River 
drainage covers  an area of 2,839 sq m i  and the  r i v e r ' s  es t imated mean 
annual  flow rate i s  1,420 c f s .  The Nanushuk River ,  l a r g e s t  of t h r e e  main 
t r i b u t a r i e s  e n t e r i n g  t h e  Anaktuvuk River ,  f lows no r th  f o r  94 m i  and d r a i n s  
an  area of 896 sq m i .  There are numerous l akes  i n  t h e  Anaktuvuk River 
drainage.  Shainin Lake, t h e  l a r g e s t ,  i s  2.7 m i  long and has  a maximum 
depth of 56 f t .  Deep l a k e s  wi th in  t h e  drainage are t y p i c a l l y  inhab i t ed  by 
l a k e  t r o u t ,  g ray l ing  and round whi t e f i sh .  

The Anaktuvuk River  i s  heav i ly  bra ided  throughout most of i t s  l eng th  and 
has  bottom material ranging from f i n e  sand i n  t h e  upper and f o o t h i l l s  
reg ion  t o  l a r g e  g r a v e l  and boulders  i n  t h e  middle and lower reaches.  
Spring areas, pe renn ia l  sources  of ground water, are abundant ad jacent  t o  
and w i t h i n  t h e  r i v e r  v a l l e y ,  c r e a t i n g  l a r g e  f i e l d s  of a u f e i s  t h a t  remain 
throughout most of t h e  open water season. Spring areas a l s o  maintain open 
l e a d s  i n  t h e  r i v e r  throughout t h e  winter months. The l a r g e s t  sp r ings  occur 
i n  t h e  main s t e m  of t h e  Anaktuvuk River ,  May Creek, as w e l l  as i n  t h e  
Nanushuk and t h e  lower Kanayut Rivers. 

Anaktuvuk Pass ,  a small Nunamiut v i l l a g e ,  i s  loca ted  a t  t h e  head of t h e  
Anaktuvuk River. There are two g r a v e l  a i r  s t r i p s  cons t ruc ted  f o r  
explora tory  o i l  d r i l l i n g  ad jacen t  t o  t h e  Anaktuvuk River.  F ish ing  p res su re  
w i t h i n  t h e  dra inage  is  l i g h t .  
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Arctic char ,  l ake  t r o u t ,  g ray l ing ,  round whi t e f i sh ,  broad wh i t e f i sh ,  
burbot , slimy scu lp in ,  and n inespine  s t i ck leback  inhab i t  t h e  Anaktuvuk 
River. Pink salmon, chum salmon and humpback w h i t e f i s h  have been captured 
a t  t h e  mouth of t h e  Anaktuvuk River.  Bendock (1979) presented  survey 
information obtained i n  the  lower reaches of t h e  r i v e r .  

Arctic char  were f i r s t  repor ted  i n  t h e  Anaktuvuk River by Roguski and 
Winslow (1970). Kogl (1971) repor ted  captur ing  anadromous char  i n  the  
Co lv i l l e  River and r e a r i n g  char  i n  t h e  upper Anaktuvuk River.  Bendock 
(1980) repor ted  on two f a l l  concent ra t ions  of Arctic char  i n  t h e  Anaktuvuk 
River and est imated (by aerial survey) t h e  l a r g e s t  group t o  con ta in  over 
15,000 f i s h ,  comprised of both spawning and non-spawning ind iv idua l s .  
Following t h e s e  earlier observa t ions ,  t h e  Sport  F ish  Div is ion  i n i t i a t e d  an 
inves t iga t ion  t o  examine t h e  d i s t r i b u t i o n ,  migra t ion  t iming and p a t t e r n s ,  
and overwinter ing h a b i t a t s  of Arctic char  i n  t h e  Anaktuvuk River .  

Bendock (1981) presented  information on t h e  age and growth, d i s t r i b u t i o n ,  
spawning and migra t ion  t iming of Anaktuvuk River char .  This  r epor t  
p re sen t s  f ind ings  on t h e  win te r  h a b i t a t s  of char  based on a te lemet ry  s tudy  
of 12  radio-tagged char .  

Tagging S i t e  C h a r a c t e r i s t i c s :  

The r a d i o  tagging s i t e  (Fig.  9) ad jacent  t o  Rooftop Ridge con ta ins  the  
l a r g e s t  f a l l  concent ra t ion  of both spawning and non-spawning anadromous 
char. The s i t e  i s  heav i ly  bra ided ,  wi th  s e v e r a l  channels  of f lowing water 
t r ave r s ing  t h e  f lood  p l a i n  dur ing  t h e  summer months. Gravel b a r s  w i th in  
the f lood p l a i n  are spa r se ly  vege ta ted  due t o  t h i c k  win te r  ice cover and 
scouring a t  breakup. River  bed material i s  medium s i zed  (2  t o  5 i n )  smooth 
grave l  in te rposed  wi th  s m a l l  areas of f i n e r  material. During breakup t h e  
flood p l a i n  i s  bank-ful l  w i th  water. Peak d ischarge  decreases  r ap id ly  i n  
June; however, t h e  river usua l ly  remains t u r b i d  throughout most of the  
summer. By l a t e  August t h e  water becomes low and clear as d ischarge  is  
f u r t h e r  reduced by f r eez ing  near  t h e  headwaters.  

The Anaktuvuk River  begins  running ice  by la te  September and f r e e z e  up 
commences s h o r t l y  t h e r e a f t e r .  Located w i t h i n  t h e  r iverbed  and i n  ad jacent  
arms of t h e  r i v e r  are ground water sp r ings  t h a t  d i scharge  e i t h e r  d i r e c t l y  
i n t o  t h e  Anaktuvuk o r  provide t h e  only source of water f o r  s h o r t  s i d e  
channels. Ground waters e n t e r  t h e  system a t  36'F t o  39'F, thus  areas 
i n  t h e  v i c i n i t y  of l a r g e r  ground water sources  remain i ce - f r ee  f o r  a 
l imi ted  d i s t a n c e  throughout t h e  win ter .  The remainder of t h e  Anaktuvuk 
River t h a t  i s  not  inf luenced by ground water f r e e z e s  t o  t h e  bottom and thus  
does no t  provide s u i t a b l e  h a b i t a t  f o r  f a l l  spawning o r  overwinter ing f i s h .  

The sp r ing  water coo l s  r ap id ly  as it travels from t h e  source  and a t  
va r i ab le  d i s t a n c e s  downstream i s  blocked by e x i s t i n g  r iver  ice.  Water then 
flows through o r  around t h e  blockage and f r e e z e s  on t h e  su r face  of t he  
r i v e r  bed o r  e x i s t i n g  ice. I n  t h i s  manner, ice a c c r e t i o n  occurs  downstream 
from pe renn ia l  water sources  throughout t h e  win te r  when air  temperatures  
are below f r eez ing ,  c r e a t i n g  l a r g e  a u f e i s  f i e l d s .  By la te  win te r ,  a u f e i s  
up t o  10 f t  t h i c k  covers  approximately 20 sq m i  of r iverbed  immediately 
downstream from t h e  Rooftop Ridge tagging  s i te .  The a u f e i s  f i e l d  below 
Rooftop Ridge remained through t h e  summer of 1981 t o  form t h e  nucleus of 
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Figure 9 .  Anaktuvuk River showing the location of capture and release of 
twelve radio-tagged Arctic Char, 1980-1981. 
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the present season's field. The effects of aufeis on permafrost and river 
morphology in northern Alaska are discussed by Harden et al. (1976) .  
Smaller spring areas and aufeis fields occur intermittently throughout the 
Anaktuvuk drainage. 

Anadromous char first arrive at the Rooftop Ridge spring area in mid 
August. Adult non-spawners concentrate in dense schools in the main stem 
of the Anaktuvuk River while spawners occupy the spring-fed side channels 
adjacent to the main drainage. Spawning takes place in spring channels 
from early September through October. Following spawning, spent fish move 
to the main river and enter schools of non-spawners. The entire 
concentration of char is distributed within a 4-mi stretch of the Anaktuvuk 
River by late September. Following freeze-up, little is known about char 
habitats or movements until fall concentrations again appear the following 
year. 

Winter Movements: 

Due to the inaccessibility of the Anaktuvuk River, radio-telemetry was used 
as a method for monitoring the winter movements of char and to locate 
overwintering habitats under the ice. The techniques section of this 
report describes the equipment and procedure for implanting the radio 
transmitters. Twelve char were radio-tagged, of which six were spawners 
and six were non-spawners. Of the spawners, three were male and three were 
female. The sex of non-spawners could not be determined by examining 
external sex characteristics. The tagged fish ranged from 560 mm to 820 mm 
in fork length and averaged 662 mm. Weights ranged from 2,100 g to 5,000 g 
and averaged 2,750 g (6.1 lbs). All of the char were tagged and released 
in the Anaktuvuk River adjacent to Rooftop Ridge on Sept. 20-21, 1980 (Fig. 
10). Table 3 shows the length, weight, sex and radio frequency of the 
tagged char. 

An attempt was made to locate the radio-tagged fish at 2-week intervals 
using a fixed-wing aircraft. This procedure worked well until late March 
to early April, at which time the overwintering locations were sampled 
under the ice. Following the spring sampling period, the tags that 
remained functional were monitored at irregular intervals until the spring 
outmigration in June. Table 4 lists the dates when tracking was conducted 
and the number of tags functioning on each date. 

Radio tracking results indicate that char are "confined" residents of the 
limited overwintering habitat and that movement throughout the ice-covered 
months (October through May) is minimal. All of the char that were tagged 
in the spawning channel departed that location and occupied adjacent 
stretches of the main river, even though the spawning channel remained 
slightly warmer, and ice-free near its source, throughout the winter. 
There was a net upstream movement of both spawners and non-spawners 
throughout the winter. Figure 11 shows the distribution of tagged char in 
April, 7 months after their release. Movement was slight and variable 
during the winter tracking periods, resulting in minor shifts in position 
of tagged fish. The average distance traveled between the tagging location 
(September) and locations identified in April was 0.9 mi and ranged from a 
few feet to 1 . 6  mi (Table 5). 
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Figure 10. Location of tagging sites in Anaktuvuk River, September, 1980. 
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Table 3. Fork length, weight, sex and spawning conditions of twelve char 
radio-tagged in the Anaktuvuk River, 1980. 

(MHz 1 Fork Length Weight Spawning 
No. Date Frequency (g) sex Condition 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

9 /21  

9 /21  

9/20 

9/20 

9/20 

9/20 

9/20 

9/20 

9 /21  

9/21 

9 /21  

9 / 2 1  

151 .OOO 

151.020 

151.040 

151.060 

151.080 

151.100 

151.120 

151.140 

151.160 

151.180 

151.200 

151.220 

575 

660 

586 

600 

740 

630 

645 

560 

820 

740 

7 10 

678 

2 , 100 

2 , 500 

2,200 

2 , 500 

3 , 800 

2 , 100 

2,100 

2,100 

5,000 

3 , 500 

3,000 

2,100 

... 

... 

... 

... 

... 
F em 

Fern 

... 
Male 

Male 

Male 

F em 

Non-spawner 

N on- spawner 

Non-spawner 

Non-spawner 

Non-spawner 

Spent 

Spent 

Non-spawner 

Spent 

Spent 

Spent 

Spent 
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Table 4. Number of tags functioning on each radio tracking date. 

Date # Tags Operating Life (Mas ) 

9-22-80 12 0 

12 1 

11-04-80 12 2 

11-1 9-80 12 2 

12-09-80 12 3 

01-29-81 12 4 

10- 14-80 

03-05-8 1 11 6 

04 -02-8 1 10 7 

04-22-81 10 7 

05-12-81 4 8 

06-08-81 2 9 

06- 17 -8 1 2 9 



Table 5 .  Distance travel led by radio tagged Atct ic  char i n  the 
Anaktuvuk River between 9/21/80 and 4/1/81. 

Fish !I Tag S i t e  Sex Distance Traveled (mi) 

1 Spawning Channel ... 1 . 6  

2 Spawning Channel ... 0 . 8  

3 Main River ... 0 . 8  

4 Main River ... 0 . 9  

8 Main River ... 0.07 

7 Main River female 1 .o 

9 Spawning Channel male 0.7 

10 Spawning Channel male 1 . 1  

11 Spawning Channel male 1 . 3  

12 Spawning Channel female , 0 . 7  
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It was assumed that char depart the overwinter location and begin a seaward 
migration at breakup. Continued monitoring of tagged fish, however, 
indicated that the char remained concentrated at the overwintering site 
through mid-June, which in 1981 was approximately one month after breakup 
occurred in the middle and upper Anaktuvuk River. On June 8, the Anaktuvuk 
River cleared up temporarily and an aerial survey confirmed the presence of 
large numbers of char still concentrated at the overwinter site. No fish, 
however, were observed above, or below the site. By this date, breakup had 
occurred throughout the length of the Anaktuvuk and Colville Rivers. Later 
monitoring of char concentrations by aerial survey was hampered by turbid 
water conditions. On June 17th, the only remaining char with a functioning 
transmitter (#3) was located at the mouth of the Anaktuvuk River, 
approximately 5 5  mi below the overwintering site. The following day, a 
thorough search of the lower Anaktuvuk and Colville Rivers failed to locate 
the char and it was assumed that the fish had completed the seaward 
migration through the remaining 90 mi of the Colville River. 

Gill netting in the lower Anaktuvuk River during the spring of 1980 showed 
large numbers of char out-migrating on June 10, which is 1 week earlier 
than the radio-tagged individual departed in 1981. It appears, however, 
that the departure from overwintering habitats more closely coincides with 
breakup along the Beaufort Sea coast than with breakup near the wintering 
locations more than 100 mi to the south. It further appeared that any 
foraging or wandering away from the overwintering site prior to the 
out-migration was minimal. Arctic char radio-tagged in the Anaktuvuk River 
were confined to a small stretch of river and essentially sedentary for a 
period of time exceeding 8 months. 

Overwintering Habitat and Sampling 

The overwintering site and sampling locations at Rooftop Ridge is shown in 
Figure 12. Descriptions of the habitat and under-ice sampling were 
conducted in late March through early April 1981. The entire overwintering 
site was less than 3 mi in length, consisting primarily of two short 
channels of water flowing under the ice. Water originated in spring areas 
that were ice-free at the source. As the water traveled away from the 
source, it cooled rapidly and was soon flowing under a layer of surface 
ice. The largest open water area was approximately 1 / 2  mi long. 
Downstream from the open water, an air space separated the flowing water 
from the surface ice and the ice had a rough, irregular bottom. Further 
downstream the ice increased rapidly in thickness and within 2 mi of the 
spring area, water was blocked by aufeis and was incorporated in the field. 
Fish inhabited all locations with flowing water. Table 6 lists the 
physical and chemical characteristics of each sample location. Figure 13 
shows a diagramatic cross-sectional view of the habitat. 

Monofiliment gill nets were set for 4 hours at sites 2 and 3. A gill net 
was used as a seine to sample fish from site 1. Table 7 lists the species 
and numbers of fish captured at each site. 

All of the char captured at site 1 (open water) were subadults ranging from 
4 to 5 years of age. Char ranging from 5 through 9 years of age were 
captured at sites 2 and 3. The combined female to male sex ratio of 24 
captured char was 1:0.4. All of the char had empty stomachs. 
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Figure 12. Anaktuvuk River overwintering site and sampling locations, 
April, 1981. 
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Table 6. Physical and chemical characteristics of three sampling sites 
in the Anaktuvuk River April, 1981. 

1 2 3 Sample Location 

0 12 15 Snow Depth (in) 

Ice Depth (in) 

Air Space (in) 

Water Depth (in) 

Water Temp. (OF) 

DO (ppm) 

PH 

Hardness (ppm) 

Velocity (fps) 

Species Present 

0 

0 

24 

34 

11 

8 

137 

1.0 

AC, GR, RWF, SSC 

16 

15 

10 

33 

8 

8 

1 7 1  

1.5 

AC 

77 

0 

39 

0 

11 

8 

137 

0.7 

AC, LT, RWF, SSC 
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Table 7 .  Spec ies ,  and numbers of f i s h  captured a t  three over wintering 
sites i n  the Anaktuvuk River,  1981. 

Sample Locat ion 
Species  Captured 

AC LT GR RWF ssc Total 

1 19 0 34 7 3 6 3  

2 6 0 0 0 0 6 

Total  33 1 34 8 5 81 



Densities of char in the overwintering location appeared higher than the 
limited sampling indicates, At net site 2, an observer could look across 
the under-ice air space and see the backs of fish protruding above the 
water surface, as well as hear fish swim away from a disturbance. The 
water at this location was a maximum of 10 in deep. The schools of fish 
reacted strongly to disturbances on the ice and along the shore of open 
water. It was apparent that, while open water areas are available to the 
larger char, the preferred habitat was in ice-covered water. 

Four additional spring areas in the Anaktuvuk River drainage were sampled 
for water chemistry and fish presence during April 1981 All of the sites 
had open water, terminating in aufeis fields. Both sites on the Nanushuk 
River have fall concentrations of char, while the sites adjacent to the 
Kanayut River do not have char. Table 8 lists the site characteristics and 
fish captured at these locations on April 2, 1981. 

The site characteristics were measured at the spring sources in open water 
and sampling for fish was conducted only in the ice-free areas. Thus, if 
these sites are similar to those sites sampled at Rooftop Ridge, large 
numbers of overwintering fish may have occupied the under-ice habitats 
between the open leads and the aufeis fields. Juvenile grayling were the 
only species captured at these additional sites. 

1 Little is known about the organization of fish by species and size in I 
limited overwintering habitats. Bendock (1980) sampled several species, 
comprised of all age groups, inhabiting overwintering pools in the Colville 
River where segregation by size or species was not apparent. There is some 
evidence that fish overwintering in the Anaktuvuk River segregate either by 
size or species. Site 1 at Rooftop Ridge had only adult grayling while the 
Nanushuk had only juvenile grayling. Site 1 also had only subadult char, 
while sites 2 and 3 had larger char. Adult round whitefish were captured 
in Site 1, but no juveniles were present. Further sampling is necessary to 
determine the significance of this feature. 

I/ I I 

To confirm the winter movement and habitat findings from Anaktuvuk River 
char and to describe additional overwintering habitats of Arctic char, 16 
char were equipped with radio tags in the Sagavanirktok River drainage 
during September 1981. Four fish were tagged in each of the following 
streams: Echooka, Ivishak, Saviukviayak and Lupine Rivers (Fig. 1 4 ) .  Char 
spawning occurs in each of these streams; however, it is not known if 
overwintering takes place at a single location or at several sites within 
the drainage. 

Fourteen of the radio-tagged char were in spawning condition while two were 
adult , nonconsecutive spawners in bright condition. Of the spawners, six I 

determined by examining external characteristics. The radio-tagged char 
ranged from 520 mm to 730 mm and averaged 616 mm. Weights ranged from 

I 

1 

were female and eight were male. The sex of the bright char csuld not be I 



Table 8. Site characteristics and species present in four spring areas in the 
Anaktuvuk River drainage April , 1981. 

Hardness Velocity H O  Snow Ice Water D. 
Locat ion ~ t &  OF (in.) (in.) (in.) (PPd PH (PPd fP S Species 

Nanushuk R. 36 0 0 10 8 8 171 1 .o GR 

May Creek 36 0 0 8 7 8 205 1 .o 0 

Anak. above 
Ranayut 34 0 0 10 9 7.5 205 4 . 0  0 

Anak. below 
Kayayut 34 0 0 12 9 8 154 1.5 0 



0 10 2Omiles 

Figure 14. Locations of Radio-Tagged Arctic Char in the Sagavanivktok 
River Drainage, September, 1981. 
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1,500 g to 4,100 g and averaged 2,244 g. Physical characteristics of the 
tagged char, radio frequencies and capture site characteristics are listed 
in Table 9. All fish were tagged and released during the second week of 
September, 1981. 

Results of this study will be reported at a later date. 

Arctic Char Aerial Counts 

Aerial counts of Arctic char have been attempted annually in the 
Sagavanirktok River drainage since 1971. All of the major tributaries to 
the Sagavanirktok River determined to be char spawning areas were counted 
between 1971 and 1975. Since 1976, only the Ivishak and Echooka Rivers 
have been counted. The Ivishak River contains the largest aggregation of 
char in the system and is considered an index to overall population levels. 
Prior to 1977, counts were conducted by helicopter; however, subsequent 
counts have been made using fixed wing (Piper PA-18) aircraft. A l l  of the 
estimates have been made during mid-September. 

Aerial counts are not considered to be estimates of the char populations, 
but rather are a inexpensive means of annually indexing both the 
distribution and general abundance of char. Securing safe flying weather 
has been a continual problem when conducting $he char counts, and poor 
weather has resulted in the loss of several years' counts. 

Arctic char in two locations in the Anaktuvuk River drainage have been 
counted since 1979; however, only the "Tuluga" group will be counted as an 
index area in future years. Table 10 lists the values for previous 
estimates in the Sagavanirktok and Anaktuvuk drainages. 

Counts in 1981 were conducted on September 1 4 ,  which is 1 week earlier than 
in previous years. The low numbers of spawners in the Echooka River in 
1981 is a result of the count period preceding the peak of spawning 
activity. An overflight of the Echooka River in October 1981 showed large 
numbers of spawning char in traditional areas. Counts from other areas in 
1981 compared favorably with previous estimates. 

Experimental Fish Stocking - Pt. Barrow 
Isatkoak Lagoon located at Pt. Barrow, Alaska is a series of three 
interconnected waters that formerly were a salt water lagoon (Fig. 15). 
Following the construction of three impoundment structures and dredging, 
the upper two impoundments are now fresh and potable. The lower lagoon 
(Tasigarook Lagoon) is the municipal sewage lagoon and contains the outfall 
from Barrow's water treatment facility. A concrete dike has been 
constructed between the lower lagoon and the middle lagoon, and a gravel 
dike with 11 arched culverts separates the middle from the upper lagoon. 
In past years, the middle lagoon has served as the municipal water source 
for Barrow. Dredging has occurred in the middle and upper lagoon and has 
created maximum depths of 12 ft and 25 ft respectively. The upper lagoon 
is the proposed future water source for Barrow due to its greater depth, 
and limited dredging is expected to continue in the future. 
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Table 10. Aerial estimates of anadromous char in index areas of the 
Sagavanirktok and Anaktuvuk Rivers, 1971-1981. 

LO CAT I ON - 

Sagavanirktok R. Anaktuvuk R. 
Year Ivishak Echooka "Tu lu ga " Nanushuk 

197 1 

1972 

1973 

1974 

1975 

1976 

1979 

1981 

12,470 

11,937 

8,992 

11,000 

8,306 

8,570 

24,403 

24,873 

1,137 

1,688 

1,883 

2,160 

852 

2,254 

814 15,717 

3 16 10,563 

9 34 

1,005 



Figure 15. Isatkoak Lagoon Complex at Point Barrow, Alaska. 
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Following a request from the city of Pt. Barrow, Isatkoak Lagoon system was 
evaluated for an experimental stocking program to enhance recreational 
fishing opportunities for local residents. In April 1980, late winter 
dissolved oxygen values were obtained from the middle and upper lagoons 
(Table 11). In July 1980, a more complete water analysis was made (Table 
12) and both waters were sampled overnight using experimental gill nets. 
Local residents reported that native fish were not present in the lagoon 
and gillnetting confirmed that observation. However, a single ninespine 
stickleback carcass was found on the shore of the dike separating the 
middle and upper lagoons. 

Isatkoak Lagoon remains ice-covered throughout much of the year. Breakup 
is usually a slow process beginning in June, and patches of ice may still 
be present through July. The lagoon 
has a soft, muck bottom with isolated patches of gravel that have been 
exposed by dredging. Aquatic vegetation is sparse and exposed beaches are 
composed of peat and tundra. The middle lagoon has a nearly rectangular 
shoreline, while the upper lagoon has an irregular shoreline terminating in 
two forks that describe the small (less than 5 sq mi) drainage basin of the 
lake. 

Freeze-up usually occurs by October. 

In June 1981, 50,000 (newly hatched) grayling fry were stocked in the upper 
lagoon near the confluence of the two drainage forks. At the time of 
stocking, the lagoon was ice-covered, with only a small amount of open 
water in the arm of the lagoon south of the Barrow air strip. An 
evaluation of the stocking success will be conducted in the future. 

Dalton Highway 

The Dalton Highway, built in 1974 and transferred to the State in 1978, was 
re-opened to sport fishing by Board of Fisheries action in 1979. Access 
during 1979 was limited to permitted commercial users which limited sport 
fishing opportunities primarily to truckers and employees of Alyeska and 
the State Department of Transportation. During June, July and August of 
1981 the highway was opened for travel by the general public from the Yukon 
River to Disaster Creek, approximately 150 mi north of the Yukon River. 

During the summer of 1981 sport fishing pressure was monitored to determine 
the effects of increased access to this section of road. The Sport Fish 
Division made 12 vehicle trips covering 35 days of this open period, 
observing fishermen and conducting creel census interviews enroute. 
Additional information on the location and intensity of fishing pressure 
was obtained from overflights in fixed-winged aircraft. 

Information gathered in summer 1981 suggests that opening the lower end of 
the haul road to public access has had no appreciable effect on sport 
fishing pressure and harvest. The area opened to the public excludes many 
of the best fishing waters along the road and it appears that sport fishing 
was an activity not planned for by many travellers. Some of the factors 
contributing to the low fishing and tourist activity during 1981 included: 
1) cool and wet weather throughout most of July and August, 2) extremely 
rough road conditions culminating in a general walk-out by the commercial 
trucking industry, 3) poorly situated and infrequent camping facilities, 
4 )  placer mining on several streams creating turbid water throughout the 
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summer, and 5) the long distance and travel time required from the nearest 
towns and villages. Some of the above factors may improve with time; 
however, others such as rough and dusty road conditions are an expected 
part of the haul road experience. While angler interest appears t o  remain 
high, most fishing is conducted by area residents and employees, and the 
Department does not anticipate dramatically increased fishing pressure with 
eased public access until conditions improve substantially. Future efforts 
to monitor sport fishing are expected to continue at a similar level. 
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