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A PRELIMINARY STUDY OF THE MIGRATION AND GROWTH OF THE DOLLY VARDEN CHAR IN 

KIT01 BAY,  ALASKA 

INTRODUCTION 

The Dolly Varden char ,  s a l v e l i n u s  malma (Wal baum), i s  an important predator 
and competi toq of young salmon1. In some a reas ,  i t  i s  a l so  an important 
spor t  and food f i sh .  For these reasons and because attempts are  now being 
made t o  u t i l i z e  the dol ly  commercially in  Alaska, a  l i f e  h is tory  study was 
s t a r t ed  a t  the Kitoi Bay Research Sta t ion on Afogank Island in 1961. 

OBJECTIVES 

During the  f i r s t  two years of the study,  the object ives  were (1 )  t o  define 
the  migratory pat tern  of the Dolly Varden, and (2 )  t o  study the  ocean growth 
of t h i s  f i s h .  

Although t h i s  l i f e  history study i s  s t i l l  i n  progress, some segments of the  
research warrant report ing a t  t h i s  time. 

DESCRIPTION OF T H E  STUDY AREA 

The Kitoi Bay Research Stat ion i s  located on Afognak Island,  l a t i t ude  152" 12'  
W longitude 58" 12'  N (Figure 1 ) .  The immediate area contains a large  number 
of lake systems su i t ab l e  t o  salmonids. One of these lake systems, L i t t l e  
Kitoi ,  was chosen fo r  this study because of i t s  accessb i l i ty  and weir f a c i l i -  
t i e s  f o r  capturing migrating f i s h .  This system a l so  contains a large  number 
of Dolly Vardens and has considerable spawning area su i t ab le  f o r  do l l i e s .  
There i s  no spor t  f i sh ing  i n  the  area except t ha t  of research s t a t i on  per- 
sonnel and t h i s  f i sh ing  can be surveyed. 

METHODS 

To study migratory pat terns ,  a l l  of the Dolly Vardens migrating seaward from 
L i t t l e  Kitoi Lake i n  the spring of 1961 were fin-clipped (adipose and l e f t  
pelvic f i n s ) ,  with the exception of 191 which were tagged as well a s  f in -  
clipped. All of the Dolly Vardens entering the  lake t h a t  were not fin-clipped 
on the  previous outmigration were clipped (adipose and r i gh t  pelvic f i n s )  and 
16 were tagged (Table 1 ). A "spaghett" type loop tag  was used. The tag was 
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Table 1 .  Comparison o f  t h e  o u t  and i n  m i g r a t i o n s  o f  t h e  L i t t l e  K i  t o i  Do1 l y  
Vardens , 1961 -62. 

Outmi g r a n t s  In-mi g r a n t s  

Tagged and Clipped 1961 191 

1962 407 

Cl i pped 1961 357 

1962 11 2 

Uncl i pped 1961 0 

Total  



used. The tag was made from a 10-inch length of polyvinylchloride p l a s t i c  
tubing onto which was attached an oval p l a s t i c  d i sc .  The tubing was threaded 
j u s t  beneath the dorsal f i n  with a curved s t a i n l e s s  needle. The p l a s t i c  d i sc  
bearing iden t i f i ca t ion  and a s e r i a l  number was then attached t o  the  p l a s t i c  
tubing which i n  t u r n  was t i ed  in an overhand knot. The t r a i l i n g  ends of the 
"spaghett i"  provided conspicuous iden t i f i ca t ion  of the tagged do l l i e s .  In 
1962, 297 do l l i e s  were tagged with p l a s t i c  da r t  t ags ,  108 were tagged w i t h  
"spaghett i"  and oval d i scs ,  and 112 were clipped ( l e f t  pelvic f i n ) .  All in- 
migrants t h a t  had not been previously clipped o r  tagged were clipped ( r i g h t  
pelvic f i n  - . s ee  Table 1 ) .  The d a r t  tag  used was a 2-inch piece of polyvinyl- 
chloride tubing attached t o  a nylon da r t .  The d a r t  had one barb approximately 
3/16 inch long. To i n s e r t  the da r t  an incis ion was f i r s t  made w i t h  a sharp 
needle and the d a r t  tag  was driven i n to  the f i s h  just below the dorsal f i n .  
The barb should be placed t o  catch on the  in ternal  rays of the dorsal f i n  i f  
the tag  should s t a r t  t o  pull out .  

To define growth a t  sea ,  length and weight measurements were made on a l l  out 
and in-migrants. In 1961, fork length was measured in mi l l imeters ,  weights 
were taken in ounces and converted t o  grams. In 1962 the same procedure was 
followed except weights were taken i n  grams. 

RESULTS 

In the spring of 1961, 548 Dolly Vardens l e f t  the lake and 277 returned in the  
fa1 1.  Of the  277 immigrants returning t o  L i t t l e  K i  t o i  Lake, only 115 had 
migrated out in the spring. In 1962, 519 Dolly Vardens l e f t  L i t t l e  Kitoi Lake 
i n  the spring and 5592 returned in the f a l l .  Of the 559 immigrants returning 
t o  L i t t l e  Ki to i  Lake, 223 had migrated out i n  the spring.  A comparison of 
lengths and weights of the returning tagged out-migrants showed t h a t  these 
f i s h  which had been a t  sea l e s s  than two months had doubled t h e i r  weight (Table 
2 ) .  

Sightings of tagged Dolly Vardens were made as f a r  as 2 miles from L i t t l e  Kitoi 
Lake. Also rod and reel  sampling showed t ha t  clipped and unclipped d o l l i e s  
intermingled a t  sea ,  however, lack of time and equipment prevented more ade- 
quate sampling t o  determine the extent  of mixing of the populations. 

DISCUSSION 

Two important items were discovered during the Kitoi study: ( 1 )  the tremendous 
growth of the do l ly ,  and ( 2 )  the seemingly poor homing tendency of t h i s  species.  
The d o l l i e s  i n  r e l a t i ve ly  poor condition t ha t  l e f t  t h e i r  winter lake environ- 
ment i n  the spr ing,  re turn  as f irm, well-conditioned f i s h  in  the f a l l .  A corn- 

-- 

2 A t  the time of wri t ing,  there were s t i l l  a few do l l i e s  coming i n .  
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Table 2. Comparison o f  average inc rease  i n  l eng th ,  weight ,  c o n d i t i o n  f a c t o r ,  and t ime  a t  sea o f  tagged i n  
and o u t  D o l l y  Varden mig ran ts  a t  L i t t l e  K i t o i  Lake, 1961-62. 

Typ e Number Average Aver age Aver age Aver age Aver age Average 
Year of  Tag of Tagged Fork Length Weight Increase i n  Increase Increase Time a t  
- Returnees i n  mm i n  grams Forlc Length i n  Weight i n  K* Sea-Days 

1961 "spaghetti" 3 9 278 186 43 174 0.258 52 

I 1962 da r t  105 212 88 17 14 7 0.243 5 4 
Cn 
I 

* I< value i s  standard condition f ac to r  I( = IJ x 10 6 

L~ 



mercial dolly f ishery would therefore have a much be t te r  and more readi ly  
marketable f i s h  i f  the f a l l  upstream migrations were u t i l i zed  in contras t  
t o  the spring .out-migrations. 

Some explanations fo r  the small number of returnees may be (1 ) wandering t o  
other systems, ( 2 )  remaining a t  sea two or  more seasons, ( 3 )  predation or 
natural mortal i ty.  Most l ike ly  the poor number of returnees i s  due t o  a com- 
bination of the above factors  and not t o  any one s ingle  fac tor .  Since l e s s  
than one-half of the f a l l  in-migrants were marked (Table I ) ,  the r e s t  of the 
in-migrating-fish had to  come from other sources. Any attempt t o  control an 
anadromous dofly population must be made with t h i s  migratory pattern in mind. 
Preliminary r e su l t s  from a study a t  Lake Eva in Southeastern Alaska have a lso  
determined considerable wandering i n  the populations of do l l i e s  inhabit ing 
t h a t  area.  
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