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ABSTRACT 


Information collected on various life history aspects of Wulik River and 

Kivalina River Arctic char, Salvelinus alpinus (~innaeus), is presented. 

Major spawning grounds on both the Kivalina and Wulik rivers have been 

located and delineated. Overwintering areas are generally described. 

Information on migrations, size and structure of the spawning population, 

number and location of spawners, spawning behavior, and location of char 

fry is also presented. Approximately 3,200 Arctic char spawn in the 

Wulik-Kivalina system, with 60% spawning in the Kivalina River system. 

The sex ratio at spawning is approximately three females per male. 

Grayling Creek is the most important spawning area. The main utilization 

of these char is for subsistence with a few taken by sport anglers. 


RECOMMENDATIONS 


1. 	 Monitoring of sport and subsistence take and of spawning populations 
should be continued. 

2 .  	 System interchange between the Wulik and Kivalina rivers and between 
these two streams and other Chukchi Sea waters should be determined. 

3 .  	 Other streams adjacent to the Kivalina River should be surveyed to 

determine use by char. 


4. 	 Age at first seaward migration should be determined. 


5. 	 Overwintering studies should be conducted. 


6. 	 Marine studies on char should be conducted. 




7 .  	 Movement of char in relation to water level fluctuations should be 
determined. 

OBJECTIVES 


1. 	 To compile past research information by the Alaska 

Department of Fish and Game on Arctic char of the 

Wulik and Kivalina rivers. 


BACKGROUND AND INTRODUCTION 


The Wulik and Kivalina rivers have long been known as having large 

populations of Arctic char. These rivers empty into the Chukchi Sea 

near the village of Kivalina at 67'54'N, 160'31 'W and support important 

subsistence and sport fisheries. 


Saario and Kessel (1966) collected information on subsistence utilization 

of char, and Winslow (1969) documented the fall subsistence harvest on 

rhe Wulik River. Winslow also presented the first biological data on 

Wulik River char. He sampled 130 char ranging in length from 284 to 

835 mm and in age from 3 to 16 years and found no evidence of spawning 

fish. 


On September 16, 1968 the Division of Commercial Fisheries, Alaska 

Department of Fish and Game conducted an aerial survey of the Wulik and 

Kivalina rivers. In the Wulik River they counted 90,235 char and estimated 

that 180,500-225,600 were present, and in the Kivalina River they counted 

27,460 char and estimated that 46,000 were present. A Division of 

Commercial Fisheries survey on September 20, 1976, gave a minimum count 

of 68,200 char in the Wulik River and 12,600 in the Kivalina River. The 

1976 survey did not estimate the percentage of the population they felt 

were enumerated. 


The present study was begun in 1975 with the objective of obtaining 
information on the sport harvest. During subsequent years limited 
research, mainly on spawning aspects, was conducted in conjunction with 
collection of angler use data. I spent a week each year, in July of 1975 
%andAugust of 1976 and 1977, on the Wulik and Kivalina rivers. In addition 
to my research, information was obtained from residents of Kivalina, 
especially Clinton Swan,, Bob Halley, and Dan Norton. Phil Driver, who 
operates a sport fishing lodge on the Wulik River below Ikalukrok Creek, 
has greatly assisted the project by locating spawning grounds and making 
observations of run timing, overwintering locations, spawning dates, and 
angler utilization. 

The purpose of this report is to bring together the available knowledge 

of the Arctic char populations of the Wulik and Kivalina rivers to 

provide a focal point for further research. 




TECHNIQUES 


Char were enumerated by walking streams, counting redds, floating streams 

with a raft and by fixed wing aircraft. 


Juvenile char were collected by dip net and gill net while larger char 

were captured by hook and line. 


Study Area 


The Kivalina and Wulik rivers are located in northwest Alaska and empty 
into Kivalina Lagoon then into the Chukchi Sea at 67O54'N, 160°31'W 
(Fig 1). Both rivers are clear, fast flowing and located in tundra 
habitat. The Wulik River is approximately 160 km (100 miles) long with 
a watershed of 2,227 square km (860 square miles) and the Kivalina River 
is approximately 113 km (70 miles) long with a watershed of 1,761 square km 
(680 square miles). Both streams have numerous gravel bars in the upper 
reaches. The lower reaches of both have deep pools with gravel and sand 
bottoms. 

The Kivalina Village Corporation claims the land surrounding the lower 

48 km (30 miles) of each stream. The upper reaches of both streams are 

under consideration for selection by the Northwest Alaska Native Association 

(NANA) Regional Corporation as regional deficiency land. Sections of 

the two rivers not chosen by NANA will revert to public domain. 


FINDINGS 


Arctic Char Distribution 


In the Kivalina River Arctic char, Salvelinus a1 inus (Linnaeus), are 
Pfound in the mainstem river up to a point near 58 07'N, 103~57'~ 
(opposite 
a small mountain to the west). At this point char enter either Baqhalik 
Creek or Five Fingered Creek to spawn. Aerial surveys in 1977 located a 
group of approximately 20 spawners in the lower 80 m (262 feet) of the 
West Fork (locally called Little River). No char have been observed 
farther upstream in this fork of the Kivalina River. Arctic char ascend 
Grayling Creek up to a distance of approximately 11.2 km (7 miles). 
Overwintering char are distributed in the lower Kivalina River approximately 
14-40 km (9-25 miles) upstream. Wulik River char are distributed mainly 
in the mainstem river at the forks and below with overwintering concentrations 
in the 16 km below Ikalukrok Creek. Char have not been observed up the 
west fork of the Wulik River, but in most years varying numbers of 
spawning char migrate up the mainstem Wulik River to T 32N, R 19W DeLong 
Mountains Quadrangle. Other than a few char found in lower Ikalukrok 
Creek char do not enter tributaries of the Wulik River. 

Movements 


Char of the Wulik and Kivalina rivers are anadromous and overwinter in 

fresh water. The general pattern of movement includes most fish spending 






t he  summer i n  t h e  ocean, some spawners remaining i n  t h e  stream a l l  
summer t o  spawn i n  e a r l y  August, some spawners re-enter ing  t h e  streams 
throughout t h e  summer, and nonspawning f i s h  enter ing  t h e  streams t o  
overwinter beginning i n  e a r l y  August. 

Overwintering 

The Wulik River i s  the  more important overwintering stream of  t h e  two 
while t h e  Kivalina River i s  t h e  more important spawning stream. 

honspawning and immature char  begin en te r ing  t h e  Kivalina and Wulik 
r i v e r s  i n  e a r l y  t o  mid-August. These f i s h  genera l ly  cease feeding i n  
f r e s h  water. The f i s h  move upstream slowly and reach overwintering 
grounds on t h e  Wulik River below Ikalukrok Creek by e a r l y  September. By
l a t e  September overwintering grounds 10 km (6 miles) above Ikalukrok 
Creek t o  24 km (15 miles)  below Ikalukrok Creek a r e  occupied. Kivalina 
River overwintering a reas  a r e  no t  f u l l y  documented but probably extend 
from 16 t o  48 km ( r i v e r  mile  10 t o  mile 30). Prime overwintering s i t e s  
a r e  i n  f a i r l y  s w i f t  waters ,  with c lean  gravel  bottoms and water depths of  
0.6-1.5 m (2-5 f e e t ) .  Overwintering a reas  a r e  not  d i r e c t l y  r e l a t e d  t o  
spr ing  a reas ,  ye t  many of t h e  overwintering areas  remain open a l l  winter.  

Movements i n t o  overwintering areas  i n  1975 were l a t e r  than normal. This 
may have been a response t o  needing more feeding time i n  t h e  ocean a s  
c lose  pack i c e  i n  1975 prevented t h e  f i s h  from f u l l y  d i spe r s ing  i n t o  t h e  
ocean u n t i l  J u l y  14. 

L,ocal Kivalina r e s i d e n t s  r e p o r t  four  overlapping runs of overwintering 
char en te r ing  the  Wulik and Kivalina r i v e r s .  The average weight of  f i s h  
i n  each subsequent run increases ,  with t h e  f i n a l  run, which en te r s  t h e  
r i v e r  under t h e  i c e ,  containing t h e  l a r g e s t  f i s h .  The l a r g e r  f i s h  
overwinter f u r t h e r  downstream but  t h e r e  i s  some overlap. On August 22, 
1977 the re  were approximately 10,000-20,000 char  i n  t h e  lower 26 km 
(16 miles) of t h e  Wulik River. Twelve overwintering f i s h  captured ranged 
i n  length from 41 t o  56 cm (2  = 50.6 cm) and i n  weight from 0.8 t o  2.0 kg 
(1 3/4 t o  4 1/2 l b s )  (2 = 1.55 kg). Some smaller  char  but no l a rge r  ones 
were observed. A group of s p o r t  fishermen who f i shed  t h e  same a rea  t h e  
week of  September 10 caught many char  between 1.8 and 2 . 7  kg (4 and 6 lbs )  
and one of 3.6 kg (8 l b s ) .  Winslow (1969) measured 462 subs is tence  
caught char captured by se ine  i n  l a t e  September 1968. Fish ranged from 
241-850 mm with most f i s h  between 320-380 mm. Average estimated weight 
of  these  f i s h  was 1.1 kg (2.4 l b s ) .  Spent f i s h  probably overwinter with 
the  nonspawners but  evidence suggests  t h a t  some may go ou t  t o  t h e  ocean 
t o  feed f o r  a month o r  two. The overwintering loca t ion  of  juveniles  has 
not  been inves t iga ted .  

Spring Outmigration 

A t  breakup, usua l ly  l a t e  May o r  e a r l y  June, char  migrate t o  t h e  ocean. 
I f  t h e  i c e  i n  t h e  Chukchi Sea has moved f a r  of fshore ,  t h e  migration t o  
the  s e a  w i l l  be of shore dura t ion  and most char  a r e  gone by l a t e  June. 



I f  t h e  pack i c e  i s  hard on shore a s  during t h e  summer of 1975 they  
remain i n  t h e  lower Kival ina and Wulik r i v e r s ,  Kival ina Lagoon, and t h e  
Chukchi Sea j u s t  ou t s ide  t h e  Kival ina Lagoon. On J u l y  6, 1975 outmigrat ing 
char were being taken by subs i s t ence  fishermen a t  t h e  mouth of  t h e  Wulik 
itkver and i n  a small open water a r e a  on t h e  seaward s i d e  of  Kival ina.  
Fish examined were 0.25-2.95 kg (0.5-6.5 I b s ) ,  s i l v e r y  i n  co lo r ,  and i n  
poor condi t ion .  Appearance of t h e  gonads of  a few char  i nd ica t ed  they 
would spawn t h e  coming f a l l .  

Summer Movements 

In t h e  Ocean: 

Wulik and Kival ina r i v e r  char  move a t  l e a s t  a s  f a r  n o r t h  a s  Point  Hope 
and south t o  Kotzebue Sound during t h e  summer. Phi l  Driver  (pers .  
cornm.) observed small schools  of  char  i n  t h e  Chukchi Sea o f f  Kival ina i n  
June and J u l y ,  and Dave Rosenau, B io log i s t  wi th  Renewable Resources LTD., 
Fairbanks, (pers .  comm.) observed char  and captured them i n  a g i l l  n e t  
o f f  Cape Thompson i n  Ju ly .  These char  were d e f i n i t e l y  swimming no r th  
and Rosenau f e l t  they  were feeding on t h e  abundant small  cod (Genus and 
spec ies  unknown) a s soc i a t ed  with d r i f t i n g  i c e  f l o e s .  Both informants 
i nd ica t ed  t h a t  char  a r e  c l o s e  t o  t h e  su r f ace  of  t h e  ocean only  i n  e a r l y  
summer. Kival ina r e s i d e n t s  mentioned t h a t  Poin t  Hope people caught char  
only i n  mid summer and p r i n c i p a l l y  on t h e  south s i d e  o f  t h e  cape. They 
concluded t h a t  t h e s e  f i s h  were from Kival ina s i n c e  t h e  run o f  char  i n  
t he  Kukpuk River (nor th  s i d e  o f  t h e  cape) i s  small i n  magnitude and t h e  
f i s h  a r e  smal le r .  

Conclusive evidence of  char  movement south t o  Kotzebue Sound i s  provided 
by capture  of  fou r  Kotzebue Sound tagged char  i n  t h e  Wulik River.  Three 
were tagged a t  Sheshal ik S p i t  on August 2 1  and recaptured between September 7 
and September 28 i n  t h e  Wulik River while t h e  f o u r t h  f i s h  was tagged a t  
Kotzebue i n  mid August and recovered October 2 i n  t h e  Wulik River (Yanagawa, 
1969). These t a g  r ecove r i e s  may i n d i c a t e  system in te rchange  between t h e  
Wulik and Noatak o r  Kobuk r i v e r s ,  bu t  I be l i eve  t h a t  t h e  normal southward 
summer movement of Wulik-Kivalina char  extends only t o  t h e  Kotzebue 
Sound area .  Spawning char  were observed migrat ing up Rabbit Creek 
(about 40 krn south of t h e  Wulik River) i n  e a r l y  J u l y  and these  f i s h  
rnight be expected t o  use t h e  Wulik River f o r  overwinter ing s i n c e  Rabbit 
Creek i s  shallow throughout i t s  length .  

Summer Movements of  S ~ a w n e r s  

In t h e  Wulik and Kival ina r i v e r s  probably i n  excess  of  50% o f  t h e  p re -  

spawning f i s h  do no t  go o u t  t o  t h e  ocean a t  breakup bu t  r a t h e r  migrate  

l lpr iver  t o  spawning grounds. On J u l y  5, 1975 I observed prespawning 

char on spawning grounds i n  t h e  Wulik and Kival ina r i v e r s  and Grayling 

Crcek (Kivalina River t r i b u t a r y ) .  A t  t h i s  time char  i n  t h e  lower reaches 

of t h e  two r i v e r s  were s t i l l  going out  t o  t h e  ocean. Ph i l  Driver  (pers .  

comm.) observed char  on t h e  spawning grounds o f  both r i v e r s  a s  e a r l y  a s  

l a t e  June. Spawning grounds a t  t h e  Wulik River fo rks  a r e  approximately 

3 2  km (20 mi les )  above overwinter ing grounds. Other char  were observed 
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Based on t h e i r  moving upstream toward spawning grounds i n  mid Ju ly .  
dark co lo ra t ion ,  it i s  pos tu l a t ed  t h a t  t h e s e  f i s h  had no t  en tered  t h e  
ocean, bu t  had overwintered f a r t h e r  downstream. In mid t o  l a t e  August 
s i l v e r y  colored prespawning char  were migra t ing  upstream toward spawning 
grounds, bu t  t h e s e  f i s h  had probably spent  p a r t  of t h e  summer i n  t h e  
ocean feeding.  A 2 kg (4 .5  l b )  s i l v e r  colored,  prespawning female cha r  
was caught a t  t h e  mouth of Grayling Creek on August 22, 1977. Most 
o t h e r  char  had a l r eady  spawned a t  t h i s  time. I t  i s  probable t h a t  i n  
most years  t h e  percentage of f i s h  coming i n t o  t h e  r i v e r s  t o  spawn a f t e r  
feeding i n  t h e  ocean is  much lower than  t h e  percentage of f i s h  remaining 
i n  t h e  r i v e r  a l l  summer. The movement i n t o  t h e  r i v e r  from t h e  ocean and 
upstream i s  e r r a t i c  and probably occurs  i n  response t o  r i s e s  i n  t h e  water 
l e v e l .  Subsis tence n e t s  s e t  a t  t h e  mouth of  t h e  Wulik River by Eskimos 
a r e  o f t e n  removed when t h e  water r i s e s ,  t hus  they  cannot f u l l y  document 
t h i s  inmigrat ion.  Movement t o  t h e  f a r t h e s t  upstream spawning grounds i n  
t h e  Wulik and Kival ina r i v e r s  i s  of  longer  du ra t ion  and f i s h  may not  
reach t h e s e  a r eas  u n t i l  l a t e  August o r  September. 

Post Spawning Movements 

Char spawning i n  e a r l y  and mid August leave  t h e  spawning grounds soon 

a f t e r  spawning and migrate  downstream. I t  i s  probable t h a t  some o f  t h e  

e a r l y  spawners go ou t  t o  t h e  ocean t o  feed,  then  r e -en te r  t h e  r i v e r  

under t h e  i c e  f o r  overwinter ing.  A t  completion of  spawning t h e s e  f i s h  

have been i n  t h e  r i v e r  f o r  12 months and it seems u n l i k e l y  t h a t  they  

could spend another  9 months i n  f r e s h  water  without  feeding. 


Spent char  caught on hook and l i n e  i n  l a t e  August were i n  poor condi t ion  

bu t  no dead f i s h  were observed i n  spawning a reas .  


A few spent  char  a r e  taken i n  subs i s t ence  g i l l  n e t s  a t  t h e  mouth o f  t h e  

Wulik River i n  August and t h e s e  a r e  r e f e r r e d  t o  as "sick rainbow t r o u t t 1  

and a r e  not  u t i l i z e d .  


On August 23, 1976 about 90% of t h e  char  i n  Grayling Creek had l e f t .  
Th i r ty  females and 4 o r  5 males were on spawning redds i n  t h e  Kivalina 
River a t  t h e  mouth o f  Grayling Creek (approximately 100 t o t a l  redds)  and 
some spawning char  were on redds upstream of Grayling Creek. On August 25 
over 85%t h e  char  on spawning grounds a t  t h e  Wulik River forks  had 
completed spawning and migrated downstream. 

On August 21 ,  1977 about 75% of  t h e  char  on t h e  Grayling Creek spawning 

grounds had l e f t .  


P h i l  Driver  (pers .  cornm.) observed spent  f i s h  moving down t h e  Wulik 

River p a s t  h i s  lodge below Ikalukrok Creek i n  l a t e  September of 1975. 

These l a t e  spawning char  probably had been feeding  i n  t h e  ocean before  

spawning. They would probably jo in  overwinter ing concent ra t ions  then 

migrate  t o  s ea  t h e  fol lowing spr ing .  




Movements of Juven i l e s  -

Very few juven i l e  char  have been found i n  t he  Wulik o r  Kival ina r i v e r s ,  
but  thousands of young-of-the-year and some yea r l i ng  char  were found i n  
spr ing  a reas  ad jacent  t o  spawning grounds on Grayling Creek on August 2 1 ,  
1977. Young-of-the-year char  i n  Grayling Creek were concent ra ted  i n  
spr ing  a r e a s  l oca t ed  above t h e  e x i s t i n g  water  l e v e l  of  Grayling Creek. 
The char  had probably moved i n t o  t h e s e  sp r ing  a reas  when water l e v e l s  
were h igher  a t  breakup. 

I f  age a t  f i r s t  seaward migra t ion  i s  t h e  same a s  f o r  North Slope r i v e r s ,  
t h e  Wulik-Kivalina char  should migrate  a t  age I1 t o  V with 95% o f  t h e  
f i s h  smolting a t  age I11 and I V  (152-195 mm) Yoshihara, (1973). 

Spawning-

Location of  Spawning Grounds: 

1l.rcti.c char  spawn i n  both t h e  Wulik and Kival ina r i v e r s .  In  t h e  Wulik 
h jve r ,  spawning grounds a r e  loca ted  from approximately 10 km (6 miles)  
ttbove Ikalukrok Creek t o  t h e  Wulik River fo rks ,  with l e s s e r  spawning 
grounds loca ted  i n  t h e  v i c i n i t y  of  T 32N, R 19W DeLong Quadrangle. 
Spawning grounds a r e  i n  t h e  mainstem Wulik River with some spr ing  
inf luenced spawning a reas  l oca t ed  i n  small s i d e  channels below t h e  Wulik 
River Forks. In  t h e  Kival ina River system spawning grounds a r e  l oca t ed  
i n  t h e  mainstem Kival ina River from below Grayling Creek t o  7 km (4 miles)  
above Grayling Creek with t h e  l a r g e s t  grounds loca t ed  a t  t h e  mouth of 
Grayling Creek. Some spawning probably occurs  i n  t h e  lower 400 m of  t h e  
L l t t l e  Kiver (western fo rk  of  Kival ina River) .  The t h r e e  t r i b u t a r y  
streams of t h e  Kival ina River t h a t  contain spawning grounds a r e  e n t i r e l y  
spr ing  (groundwater) inf luenced.  Grayling Creek i s  a very important 
spawning stream with most spawning occurr ing  from Mile 1 (from mouth) t o  
? l i le  7 .  Concentration of redds is  always immediately below a po in t  
where groundwater from a sp r ing  al lows flow i n t o  Grayling Creek. The 
two small spr ing-fed s t r eamle t s  en t e r ing  t h e  Kival ina from t h e  e a s t  a t  
0 ( 3 " 1 0 1 ~ ,1 6 3 ° 5 5 ' ~  and approximately 21 km (13 miles)  above Grayling 
Creek a r e  used i n t e r m i t t e n t l y  f o r  spawning, depending on water l e v e l  of  
the  Kival ina Kiver. The more n o r t h e r l y  of  t h e  two, Five Fingered Creek, 
begins a s  a spr ing  i n  t h e  s i d e  of  a h i l l  about 300 m e a s t  o f  t h e  Kivalina 
Kiver. No flow measurements a r e  a v a i l a b l e .  The second spawning ground, 
c a l l e d  Baqhalik, i s  about 200 m downstream from Five Fingered Creek. 
13aqhalik begins a s  a sp r ing  i n  t h e  s i d e  of  a small  h i l l  and runs f o r  
'ibout 150 m before  jo in ing  a small  stream t h a t  empties i n t o  t h e  Kival ina 
lt iver 200 m t o  t h e  west. The creek has a number o f  mouths en t e r ing  t h e  
Kivalina. Spawning grounds a r e  l oca t ed  mainly i n  t h e  a r ea  c l o s e  t o  t h e  
~ i p r i n g. 
In t h e  Wulik Kiver, spawning grounds a r e  l oca t ed  i n  t h e  mainstem Wulik 
from about Ikalukrok Creek t o  t h e  Wulik River fo rks  and i s o l a t e d  spawning 
grounds approximately 48 km (30 miles)  above t h e  Wulik River f o r k s .  
Most spawning occurs  i n  t h e  fo rks  and f o r  1 .6  km (1 mile)  below t h e  
*--arks. Except f o r  a small s i d e  slough 1.6 km below t h e  Wulik River 



forks  and t h e  s i t e  48 km (30 miles)  above t h e  fo rks ,  t h e  Wulik River 
spawning grounds a r e  n o t  d i r e c t l y  inf luenced by groundwater. 

The Spawning Populat ion:  

[t i s  est imated t h a t  3,000-4,000 char  may spawn i n  t h e  Wulik and Kivalina 
r i v e r s ,  with t h e  Kival ina River probably conta in ing  60% of t h e  spawning 
f i s h .  The Grayling Creek spawning ground was walked on August 20 and 
21, 1977 and 633 spawning redds were counted, inc luding  250 from Mile 7 
t o  Mile 4, 454 from Mile 4 t o  Mile 2.5, and 62 i n  t h e  lower 2.5 miles  
(4 km). One-hundred n ine  redds  were counted i n  a s i n g l e  run below an 
ex tens ive  groundwater source.  There were s t i l l  nea r ly  200 char  i n  t h e  
creek and some of  t h e s e  had not  y e t  spawned, t hus  t h e  t o t a l  number o f  
redds would t o t a l  700. The sex r a t i o  was es t imated  a t  3 females pe r  
1 male t o  g ive  a t o t a l  spawning popula t ion  f o r  Grayling Creek of 933 
f i s h .  Spawners en t e r ing  t h e  stream i n  September would probably push t h e  
t o t a l  over  1,000. In  1976 Grayling Creek was f l o a t e d  by r a f t  on August 24 
and 25 and fewer than  600 redds were counted. Most char  had completed 
spawning and l e f t  t h e  stream. I t  i s  f e l t  t h a t  many redds were missed 
because of t h e  mode of  t r a v e l .  In  1976 t h e r e  were more redds i n  t h e  
lower 4 km (2.5 mi les )  of Grayling Creek than  i n  1977 (200 versus  62).  

I n  1977 spawning redds i n  t h e  main Kival ina River could n o t  be counted 
because of t u r b i d  water.  On August 25, 1976, 150 redds were loca t ed  
below t h e  mouth of  Grayling Creek, about 50 were found i n  t h e  3 . 2  km 
( 2  miles)  below Grayling Creek t o  t h e  Kival ina River fo rks  and an unknown 
number of  spawners were p re sen t  i n  Baqhalik and Five Fingered Creek 
(average number of spawners probably t o t a l e d  500). Thus t h e  est imated 
spawning popula t ion  of  t h e  Kival ina River system i s  1,900 f i s h .  P h i l  
Driver (pers .  comm.) s a i d  t h a t  spawning cha r  en tered  Five Fingered Creek 
i n  September and t h a t  f r e s h  spawning char  en tered  Grayling creek i n  mid 
t o  l a t e  September. 

A t  t he  Wulik River fo rks ,  500 spawning redds were enumerated i n  t h i s  
ex tens ive  spawning grounds on August 26, 1976. F i f t y  redds were observed 
i n  t h e  0.8 km (one-half mile)  s e c t i o n  below t h e  Wulik River fo rks .  
Approximately 100 char  were s t i l l  i n  t h e  v i c i n i t y  of t h e  spawning grounds 
near  t h e  fo rks ,  approximately 100 were a e r i a l l y  enumerated nea r  t h e  
spawning grounds 48 km (30 mi les )  above t h e  fo rks  and approximately 300 
were enumerated i n  t h e  a r e a  from Ikalukrok Creek t o  t h e  a r e a  0.8 km 
(one-half mile)  below t h e  fo rks .  Assuming a 3 : l  sex r a t i o  t h e  t o t a l  
spawning popula t ion  on August 25 was 1,231 f i s h .  Ph i l  Driver  (pers .  
comm.) s a i d  t h a t  more spawners a r r i v e d  on t h e  Wulik River spawning 
grounds i n  mid t o  l a t e  September and t h a t  numbers of spawners on t h e  
spawning ground 48 km (30 miles)  above t h e  fo rks  f l u c t u a t e s  from zero i n  
some years  t o  a s  high a s  400 f i s h .  

Duration o f  spawning : 

Wulik and Kival ina r i v e r  char  spawn from e a r l y  August t o  a t  l e a s t  l a t e  
September. In both 1976 and 1977 spawning ground surveys ind ica t ed  t h a t  
over 80% of t h e  char  of  t h e  ' e a r l y  run1  had completed spawning by 



,~2ugust 26. Some char  would e n t e r  Grayling: Creek, and t h e  Wulik River 
l a t e r  and spawn i n  September. Three female prespawning, s i l v e r y  colored 
char  were taken near  Ph i l  D r i v e r t s  Lodge 4.8 km (3 mi les )  below Ikalukrok 
Crcek between August 25 and 28, 1976. These females would probably not  
r i pen  and spawn f o r  another  t h r e e  weeks. The peaks of spawning then ,  
appear t o  be mid August and mid September, Char normally do n o t  e n t e r  
Baqhalik o r  Five Fingered Creek u n t i l  e a r l y  September. No observa t ions  
were made of spawning grounds 48 km (30 miles)  above t h e  Wulik River 
forks  but  t h e s e  f i s h  probably spawn i n  September. Char i n  Grayling 
Creek spawned s l i g h t l y  before  char  i n  t h e  main Kival ina o r  Wulik and 
char  i n  lower Grayling Creek spawned s l i g h t l y  e a r l i e r  than upper Grayling 
Creek char.  Char spawning a c t i v i t y  was observed dur ing  t h e  day l igh t  
!lours. 

Physical Descript ion of Spawning Grounds: 

Char spawn over a grave l  bottom i n  water 0.15 t o  1.22 m (6" t o  4 ' )  deep 
with slow t o  moderate cu r r en t .  In Grayling Creek and a t  l e a s t  one small  
s i d e  slough of t h e  Wulik River redds were ad jacent  t o  and s l i g h t l y  
clownstream from spr ing  a reas .  A l a r g e  sp-ring a t  t h e  e a s t  s i d e  of  
Grayling Creek approximately 11 km (7 mi les )  upstream marks t h e  upper 
l i m i t  of t h e  spawning ground. Abundant groundwater sources cause t h e  
stream t o  inc rease  r a p i d l y  i n  s i z e .  Upper Grayling Creek averages 0.9- 
1.5 m i n  width, 25-40 cm i n  depth and has cu r r en t  of  1.0-1.2 m/sec. 

Lower Grayling Creek (4.8 km upstream) i s  about 24 m wide and 0.3 m 

average depth with a cu r r en t  of  0.5 mlsec and a ca l cu la t ed  flow of 

3.47 m3/sec on August 25, 1976. Redds i n  t h e  upper p a r t  o f  Grayling 
Creek (Mile 4-Mile 7) were i n  0.3-0.75 m (12"-30'l) o f  water  and bottom 
composition of redds was 10% sand and s i l t ,  20% f i n e  grave l  (3.2-25 mm 
diameter) ,  30% medium gravel  25-50 mm diameter) ,  30% coarse  grave l  (50- 
250 mm diameter) and, 10% boulders .  Redds i n  lower Grayling Creek were 
i n  0.36-1.52 m (14"-60") of  water.  Bottom composition was 10% sand and 
s i l t ,  20% f i n e  grave l ,  50% medium gravel  and 20% coarse  grave l .  In  a l l  
a r eas  t h e  s u b s t r a t e  was very uncompacted, probably a r e s u l t  o f  groundwater 
flow. 

Redds i n  t h e  main Kivalina River were i n  0.3-1.22 m (12"-48") of  water ,  
a t  a v e l o c i t y  of 0.38 m/sec (1.25 fps )  wi th  bottom composition s i m i l a r  
t o  t h a t  found i n  lower Grayling Creek. Redds a t  t h e  Wulik River forks  
were i n  0.38-1.27 m (15"-50") of water ,  and bottom composition i n  t h e  
most concentrated spawning a rea  was 10% sand, 10% f i n e  g rave l ,  30% 
medium grave l  and 50% coarse  grave l .  Current flow taken ac ros s  a 58 m 
(190 ')  wide channel t h a t  b i sec t ed  many of t h e  redds was 0.34 m/sec 
( 2 .  I fp s )  and t h e  ca l cu la t ed  flow was 7.78 m3/sec (278 c f s )  . Redds i n  

Baqhalik and Five Fingered Creek would probably be i n  water shal lower 

than 0.4 m (16"). Water from t h e s e  two creeks  form extens ive  a u f e i s  

a r eas  i n  t h e  Kival ina River which were s t i l l  v i s i b l e  i n  Ju ly .  


Water temperature on t h e  spawning redds ranged from 6.5" t o  l lOc (Table 1 ) .  

http:0.38-1.27
http:0.3-1.22
http:0.36-1.52
http:0.3-0.75


Table 1 .  Water temperature  from s e l e c t e d  a r ea s  Kival ina and Wulik r i v e r s .  

Area-

Wulik R .  Forks 

Wulik R .  below Ikalukrak C r .  

Grayling C r .  mouth 

Grayling C r .  2 - 3  mi les  
(3 .2-4.8 km) upstream 

Grayling C r .  6  mi les  
(9 .6  km) upstream 

Grayling C r .  Spr ings  

( ; r ay l ing  C r .  Spr ings 6 mi les  
(9 .6  km) upstream 

Water Spring 
Temp. Area 
"C Date Inf luence  

no 
11.5 8/20/77 no 

4.0 8/26/76 Yes 

6 .0  8/19/77 Yes 



Spawning A c t i v i t y  : 

A male (approximately 4.5 kg o r  10 l b s )  and a female (approximately 
2.27 kg o r  5 l b s )  were observed spawning i n  a redd t h a t  was approximately 
1.4 x 1 . 2  m (8' long by 4 '  wide) i n  0.4 m (16") of water.  probably 
o t h e r  females had spawned i n  t h i s  redd and it was counted a s  two redds.  
The female d id  a l l  o f  t h e  digging,  always on t h e  upstream s i d e  of t h e  
redd. Af te r  digging f o r  a per iod  t h e  female would l a y  some eggs and t h e  
n a l e  would f e r t i l i z e  them. The male would chase away o t h e r  males and 
females and occas iona l ly  t h e  spawning female would leave  t h e  redd and 
chase away o t h e r  char .  This redd, locatet l  about 10.4 km (6.5 miles)  up 
Grayling Creek, was t h e  l a r g e s t  seen and was downstream from groundwater 
sources i n  t he  main stream and o f f  t o  t h e  s i d e  o f  t h e  stream. The 
botto~n was uncompacted. Of f i s h  observed on t h e  spawning grounds t h e r e  
were approximately t h r e e  females p e r  male. No small r e s i d u a l  males 
(dwarf mature f i s h  which spent  t h e i r  e n t i r e  l i f e  i n  t h e  stream) were 
observed on t h e  spawning grounds and it i:s assumed t h a t  each male spawns 
with t h r e e  females o r  occas iona l ly  more. Since t h e  s i z e  o f  redds va r i ed  
considerably it appears t h a t  a number of  females w i l l  spawn i n  a s i n g l e  
rcdd with a s i n g l e  male, bu t  on o t h e r  occ i~s ions  t h e  females w i l l  each 
sparm i n  sepa ra t e  redds.  On a number of occasions a male was observed 
r e s t i n g  on top  of a redd with no female i i z  t h e  a rea .  The female t h a t  
had dug t h e  redd probably l e f t  t h e  a r e a  and t h e  male was wai t ing  f o r  a 
new female. Egg diameter of  prespawners on J u l y  5 was 3 . 3  mm a t  t h e  
Wulik River spawning grounds and 3 . 3  mm from a female taken i n  t h e  ocean 
a t  Kivalina. U n f e r t i l i z e d  egg diameter alt spawning was 5.0-5.5 mm. 
Yoshihara (1973) gave a mean diameter  of 4.2 mm f o r  Sagavanirktok River 
char  eggs. Spent female char  examined were i n  poor condi t ion  bu t  no 
dead char  were observed near  t h e  spawning grounds o r  downstream. 

Char redds ranged i n  shape from c i r c u l a r  t o  r ec t angu la r  and i n  s i z e  from 
25 x 25 cm (10" x 10") t o  2 .4  x 1.2 m (8'  x 4 ' ) .  Most were c i r c u l a r  and 
35-36 cm (14"-18") i n  diameter.  In  Graylnng Creek t h e  l a r g e r  redds were 
f a r t h e r  upstream and most redds i n  t h e  lower 6.4 km (4 miles)  were 
c i r c u l a r  o r  s l i g h t l y  oblong and 35-46 cm (14"-18") i n  diameter .  Redds 
xn t h e  main Kivalina and Wulik r i v e r s  were mainly of  t h e  smal le r  s i z e .  
There appeared t o  be no c o r r e l a t i o n  between s i z e  o f  redd and s i z e  of  
female. 

' i ize  of  Spawners, Sex Rat io and Frequency of  Spawning: 

Fork length  of spawning f i s h  examined ranged from 49 cm t o  78 cm (x = 
hO c m )  and 1.36 to 4.68 kg (2  = 2.5  kg) f o r  females (n = 37) and 48 cm 
t o  82.5 cin (2 = 70.5 cm) and 1.02 t o  6.02 kg (? = 3.86 kg) f o r  males 
(n = 15) .  Larger f i s h  of  both sexes were p re sen t  on spawning grounds 
but were not  captured.  

F ish  taken from t h e  spawning grounds i n  e a r l y  J u l y  weighed more pe r  given 
length  than f i s h  captured i n  t h e  same a r e a  during spawning. In J u l y  
males averaging 74 cm weighed 5 . 3 3  kg while  i n  l a t e  August a 74 cm 
spawning male could weigh l e s s  than 3.6 kg. Females averaging 62.5 cm 



i n  J u l y  weighed 2.77 kg, while  August spent  f i s h  of t h a t  l eng th  would 
weigh about 2.25 kg. 

Sex r a t i o  on spawning grounds of t h r e e  females p e r  male i s  es t imated on 
t h e  b a s i s  of char  remaining on spawning beds a f t e r  most o f  t h e  spawning 

Charhad been completed during mid t o  l a t e  August o f  1976 and 1977. 
were counted on spawning grounds i n  Grayling Creek, t h e  Kival ina River,  
and t h e  Wulik River forks .  

In  e a r l y  J u l y  of  1975, 11 of  14 char  captured a t  t h e  mouth o f  Grayling 
Creek were females and 7 of 9 captured a t  t h e  Wulik River fo rks  on J u l y  5 
were females. Ph i l  Driver  (pers .  comm.) r epo r t ed  t h a t  s p o r t  fishermen 
caught 3-4 females p e r  male i n  spawning a reas  i n  Ju ly .  

An uneven sex r a t i o  skewed toward females has a l s o  been found i n  o t h e r  
a reas .  Yoshihara (1973) found a sex r a t i o  of  one male pe r  1.29 females 
f o r  a l l  spawning char  of t h e  Sagavanirktok River and I found one male 
per  19 females a t  a spawning ground on Wrench Creek (Kelly River) and 
observed s i x  males and about 50 females near  spawning grounds on t h e  
Kelly River (Noatak system) on August 30, 1976. 

During t h e  t h r e e  years  of t h e  s tudy  only  one immature f i s h  was observed 
i n  t h e  v i c i n i t y  of  t h e  spawning grounds. 

Frequency of Spawning: 

Some Wulik-Kivalina r i v e r s  char  a r e  probably nonconsecutive spawners 
although only i n d i r e c t  evidence i s  a v a i l a b l e .  

Ninslow (1969) examined 139 Wulik River A r c t i c  char  from overwinter ing 
a reas  i n  l a t e  September and found many l a r g e  f i s h  t h a t  were no t  i n  
spawning condit ion.  I n t e r p r e t a t i o n  of  h i s  d a t a  i n d i c a t e s  t h a t  approxi- 
mately 30 f i s h  were nonconsecutive spawners ( fork  length  590-835 mm). 
Ile found no spent  f i s h  i n  t h e  overwinter ing aggregat ion.  From my obser-  
\ -a t ions  on char  captured and those  observed i n  t h e  lower Wulik River on 
August 23, 1977 a l l  f i s h  i n  t h e  lower r i v e r  a t  t h a t  t ime were immature. 
Larger char ,  many of them nonconseutive spawners, ev iden t ly  e n t e r  t h e  
r i v e r  l a t e r  i n  August and September. Furn iss  (1974) found, through an 
extensive tagging program, t h a t  95% o f  t h e  Sagavanirktok River A r c t i c  
char  a r e  nonconsecutive spawners and t h a t  some probably spawned every 
t h i r d  year .  

Age and Growth 

?'he few char  aged during t h e  s tudy complement Winslow's (1969) d a t a  and 
e s t a b l i s h e d  age a t  ma tu r i t y  a t  VI-IX f o r  females (515-600 mm) and 
probably VI-IX f o r  males. Most Wulik-Kivalina char  a r e  probably mature 
;it age IX. Mean age of  female spawners, based on an average l eng th  of  
60 cm, was est imated a t  age VIII t o  IX and mean age of  male spawners 
i x  = 70.5 cm) i s  probably age X I - X I I I .  



Ages of immature overwinter ing f i s h  captured by hook and l i n e  i n  t h e  
lower Wulik River on August 22 were VI and V I I  (n = 6) ( fork  l eng th  
range = 47.5-55.5 cm). 

Juven i l e  Char: 

Young-of-the-year char  examined i n  sp r ing  a reas  of  Grayling Creek ranged 
i n  length  from 38 t o  52 mm on August 22. These f i s h  a r e  about t h e  same 
s i z e  a s  young-of-the-year Sagavanirktok River char  (39-70 mm i n  September) 
{Yoshihara, 1973). Very few r e a r i n g  char  of  age I and over  were captured 
o r  observed i n  t he  Wulik and Kival ina r i v e r s .  One age I cha r  was 115 mm 
fork length  i n  length  i n  l a t e  September and two age I 1  cha r  were 124-
126 mm fork length  i n  l a t e  September. Winslow's (1969) d a t a  showed some 
age I11 char  r e tu rn ing  a s  overwinter ing f i s h .  

U t i l i z a t i o n  

The g r e a t e s t  use  of  A r c t i c  cha r  i n  t h e  Wulik and Kival ina r i v e r s  i s  f o r  
subs is tence .  The t o t a l  ha rves t  i n  p a s t  yea r s  has probably been s l i g h t l y  
hclow t h e  est imated 50,000 f i s h  taken i n  1.960 (Saario and Kessel 1966) 
and i n  1968 (Winslow, 1969). During t h e  1.970's t r a d i t i o n a l  f a l l  s e i n i n g ,  
a r eas  l oca t ed  approximately 40 km (25 miles)  up t h e  Wulik River were 
seldom used and f i s h i n g  e f f o r t  s h i f t e d  t o  t h e  lower Wulik River.  Fish 
a r e  captured by g i l l  n e t  and s e i n e s  i n  t h e  lower 16 km (10 mi les )  of t h e  
r i v e r  and by hook and l i n e  i n  t h e  lower Wulik River and i n  t h e  ocean a t  
Kivalina . 
A s p o r t  f i s h i n g  lodge has been i n  ope ra t ion  approximately 6.4 km (4 miles)  
below Ikalukrak Creek on t h e  Wulik River s i n c e  1973 and it recorded 
f i s h i n g  p re s su re  ranging from 70 man-days i n  1977 t o  400 man-days i n  
1975 and 230 days i n  1976. This guided f i s h e r y  k i l l s  very few char  a s  
most a r e  re turned  t o  t h e  water.  Winslow (1969) repor ted  70-80 s p o r t  
fishermen t r i p s  t o  t h e  Wulik River i n  1967 and 50-60 t r i p s  i n  1968. The 
number of  fishermen t r i p s  i n  years  s i n c e  t,hat t ime (exc lus ive  of those  
a t  t h e  s p o r t  f i s h i n g  lodge) has probably no t  increased  i n  number. 

I t  i s  est imated t h a t  t h e  t o t a l  s p o r t  ca t ch  is  about 5% of t h e  subs is tence  
ha rves t  and t h e  ma jo r i t y  of  t h e  s p o r t  ha rves t  c o n s i s t s  of  immature and 
non-consecutive spawning overwinter ing f i s h  taken i n  August and September. 
The subs is tence  f i s h e r y  t a k e s  mainly nonspawning f i s h  although some 
p o t e n t i a l  spawners a r e  captured on t h e i r  sp r ing  outmigrat ion o r  e a r l y  
f a l l  inmigrat ion.  

Other S ~ e c i e s  

Grayling, Thymallus a r c t i c u s  ( P a l l a s ) ,  a r e  common throughout t h e  Wulik 
and Kival ina dra inages  and a r e  very  abundant i n  Grayling Creek. An 
est imated 4,000 were 1976 f l o a t  of enumerated dur ing  a l a t e  ~ u ~ u s t  t h i s  
stream. Phi l  Driver  (pers .  comrn.) s a i d  these  grayl ing  leave  Grayling 
Creek by September. Very few grayl ing  under 200 mm fo rk  l eng th  were 
observed, thus  t h i s  sp r ing  f ed  creek may n o t  be a g ray l ing  spawning 



-- 
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stream, a s i t u a t i o n  s i m i l a r  t o  t h a t  of sp r ing  fed streams i n  I n t e r i o r  
Alaska. Young-of-the-year g ray l ing  were captured i n  f r o n t  o f  Phi l  
Dr iver ' s  lodge on t h e  Wulik River i n  August. 

A t  l e a s t  f o u r  spec i e s  of salmon, Oncorhynchus sp . ,  (chinook, coho, chum 
and pink) spawn i n  t h e  Wulik-Kivalina system. According t o  Kival ina 
r e s i d e n t s  t h e  salmon runs ,  e s p e c i a l l y  chums, 0. k e t a  have- - (Walbaum), 
been s t e a d i l y  i nc reas ing  i n  magnitude. Pink salmon, -0. gorbuscha 
(Walbaum), spawn i n  t h e  lower reaches of both r i v e r s ,  two s i l v e r  salmon, 
0 .  k i su t ch  (Walbaum), were observed a t  t h e  Wulik River  f o r k s  i n  l a t e  
August 1976 and two king salmon, 0. tshawytscha (Walbaum), were observed 
about 10 miles  up t h e  Kival ina ~ i v e r  on August 22, 1977. Nearly a l l  
chum salmon e n t e r  t h e  Wuilk River and spawn approximately 32 km (20 miles)  
up Ikalukrok Creek (approximately 500 f i s h ) .  S i x  pai'rs o f  chums were 
observed spawning i n  t h e  Kival ina River 40 m above t h e  mouth o f  Grayling 
Creek on August 25, 1976. Sculp ins ,  Cottus  cognatus Richardson, and 
~ o u n d  whi te f i sh ,  Prosopium cylindrzceurn ( P a l l a s ) ,  a r e  found upstream i n  
t h e  Wulik and Kival ina r i v e r s .  A school o f  approximately 100 round 
wh i t e f i sh  was observed i n  a slough 8 km (5 mi ies )  up raili in^ Creek. 

limpback wh i t e f i sh ,  Coregonus p idschian  (Chel in) ,  l e a s t  c i s co ,  Coregonus 
s a r d i n e l l a  Valenciennes, Bering c i sco ,  Cosegonus l a u r e t t a e  Bean, and-

b l a c k f i s h ,  D a l l i a  ~ e c t o r a l i s  Bean. a r e  ~ r e s e n t  i n  t h e  lower reaches of 
.& L 

two r i v e r s  bu t  it i s  no t  known if they  spawn i n  t h e  Wulik o r  Kivalina. 

MANAGEMENT CONSIDERATIONS 

Important h a b i t a t  area.s of Wulik and Kival ina r i v e r  char  have been 
~ d e n t i f i e d .  Spawning a reas  loca ted  i n  t h e  mid t o  upper reaches of  both 
~ ~ i v e r sa r e  most important .  Char a r e  p re sen t  i n  t h e  Wulik and Kival ina 
~ . i v e r s  during t h e  e n t i r e  year ,  thus  t h e r e  i s  no "safe  time" t o  conduct 
L ~ c t i v i t i e swhich might a f f e c t  char  h a b i t a t  o r  spawning f i s h  i n  t h e  Wulik 
and Kival ina r i v e r s .  August and September a r e  t h e  most important months 
:'or spawning f i s h .  

&i thc t o t a l  spawning popula t ion  of t h e  Wulik and Kival ina r i v e r s  i s  
indeed approximately 4,000 f i s h  and t h e  t o t z l  popula t ion  i s  250,000 
f i s h ,  i t  is f e l t  t h a t  with a subs i s t ence  ha rves t  o f  40,000-50,000 f i s h  
and a s p o r t  ha rves t  of approximately 5% of t h e  subs i s t ence  h a r v e s t ,  
t h e  t o t a l  ha rves t  may be nea r  t h e  maximum al lowable.  
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