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ABUNDANCE, SIZE, AND AGE OF RED SALMON SMOLTS FROM 

THE KVICHAK R I V E R  SYSTEM, 1961 

INTRODUCTION 

I n  1961 the  Alaska Department o f  F i sh  and Game conducted smol t  enumeration and 
sampling a t  t he  o u t l e t  of Lake I l iamna.  This  was the  seventh consecut ive year  
f o r  t h i s  p r o j e c t ,  a l though the  f i r s t  f o r  t he  Department. The F i she r i es  Research 
I n s t i t u t e  i n i t i a t e d  the  program i n  1955 and cont inued through 1960. 

Resul ts  were kept comparable w i t h  pas t  records through con t i nua t i on  of methods 
developed and used by the  F i she r i es  Research I n s t i t u t e .  

METHODS 

F i e l d  operat ions began on May 20 and cont inued through June 20. A s i n g l e  fyke  
n e t  was f i s h e d  f rom 10:OO P.M. t o  1:00 A.M. each n i g h t ,  t h e  p rev ious l y  estab- 
1  i shed index hours. 

Smolts i n  t he  ca tch  were counted when they were few and weighed when they  were 
many. When catches were weighed, one-pound sample counts were made i n  order  
t o  conver t  t o t a l  weight  i n t o  numbers o f  f i s h .  Throughout the  season, samples 
o f  f i s h  were anesthet ized and measured. Except when specimens were needed f o r  
p a r a s i t e  o r  sca le  s tud ies ,  f i s h  were re leased a t  t he  fyke ne t  s i t e .  

Size composit ion was determined from l e n g t h  measurements o f  1,429 smolts con- 
t a ined  i n  26 one-pound samples. Age de termina t ion  was based on readings o f  150 
scales; f i v e  t o  t en  f i s h  were se lec ted  each n i g h t  f o r  t h i s  purpose. I n  add i t i on ,  
one c o n d i t i o n  index measurement was taken. 

TIMING OF THE MIGRATION 

Catches du r i ng  the  index hours were heav ies t  i n  t h e  f i r s t  hour (57.9%), decreased 
i n  t he  second hour (36.1%), and tapered o f f  s t i l l  more i n  the  l a s t  hour (6.0%). 
Catches by hour and day a re  shown i n  Table 1. 

O f  the  22 f i s h i n g  n i g h t s ,  catches were h ighes t  d u r i n g  the  second hour more of ten 
than i n  t he  f i r s t  hour ( t en  t imes and n ine  t imes, r e s p e c t i v e l y ) .  The l a r g e  
ca tch  du r i ng  the  f i r s t  index hour o f  June 2  accounts f o r  t h e  h igher  percentage 
o f  f i r s t  hour catches. 

Al though equipment was ready f o r  opera t ion  s h o r t l y  a f t e r  a r r i v a l  a t  t he  s t a t i o n  
on May 10, i c e  cond i t i ons  d i d  n o t  pe rm i t  f i s h i n g  u n t i l  May 23 when the  f i r s t  
catches were made. Undoubtedly, t he  smol t  m i g r a t i o n  had begun a t  l e a s t  a  few 
days e a r l i e r ,  s ince  the  t h i r d  and second h ighes t  catches o f  t h e  season were 
made on t h i s  and the  f o l l o w i n g  n i g h t ,  r espec t i ve l y .  



Table 1.  Kvichak River smolt ca t ches ,  1961 - by hour and day ( index hours 
2100-0100). 

2200 2300 2400 D l T  Cumulative Cumulative 
Date 2300 2400 0100 Total  Tota l  Index Points 

May 23 
24 
25 
26 
2 7 
2 8 
29 
30 
31 

June 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 

Totals 17,215 10,737 1,798 29,750 29,750 1.56 



After two nights of f i shing on May 23 and 24, the flow of i ce  again prevented 
f i sh ing  unt i l  .the night of June 1. Although a comparatively small catch was 
made on t h i s  n ight ,  the l a rges t  catch of the season was made on June 2 ,  the 
following night .  

Alternate f i sh ing  s i t e s  were a l so  choked w i t h  i ce  during the week's in terval  
from May 24 t o  June 1 ,  so the  migration pattern fo r  t h a t  time i s  a matter of 
speculation. I t  i s  considered most l i ke ly  t h a t  the migration b u i l t  up grad- 
ually from i t s  May 24 level to  the peak on June 2. However, there  is  a l so  the 
a1 t e rna t ive  t h a t  the peak was reached and the migration was already on the 
decline by t ha t  time, June 1 ,  when f i sh ing  was resumed. A t  any r a t e ,  i t  i s  
ce r ta in  t h a t  no large  migration occurred during the non-fishing period. Tern 
a c t i v i t y  was l i g h t ,  most char and t r ou t  stomachs examined did not contain 
f inger l ings ,  and there were no other indicat ions  of a heavy smolt r u n .  

After the June 2 peak, catches were small throughout the remainder of the 
season w i t h  the exception of a minor peak on June 8. Daily catches a r e  shown 
in Figure 1. 

INDEX OF ABUNDANCE 

The t o t a l  catch during the index hours f o r  the  1961 season was 29,750 smolts 
(Table 1 ) .  This i s  equivalent t o  1.56 index points ,  using 1958 as  the base 
year with the assigned value of 100. 

The 1961 index i s  the second lowest value obtained i n  the seven years of Kvichak 
smolt enumeration (Figure 2 ) .  However, this represents the minimum possible 
value, since any attempt a t  in terpola t ion f o r  the non-fishing period wi l l  r e s u l t  
in an increased index. Addition of a reasonable est imate of the smolt migration 
between May 24 and June 1 pleces the 1961 value between 3 and 6 index points .  
Even w i t h  the l a rger  value, the 1961 smolt index i s  among the smallest  of those 
recorded. 

SIZE AND AGE COMPOSITION 

Length and age data were grouped in  five-day periods, except the f i r s t  period 
which i s  two days. Altogether there a r e  f i ve  periods. The number of smolts 
caught in each period, number of samples taken, number of f i s h  measured, and 
number of scales  read a r e  shown in Table 2. 

Combined length frequencies fo r  each period a r e  shown i n  Figure 3 ,  with the 
dividing l i n e  between Age I and I1 as determined by scale  readings indicated 
by ve r t i c a l  dashes. T h i s  l i n e  indicates  t ha t  the number of Age I1 f i s h  t o  the 
l e f t  equals t h a t  of Age I f i s h  t o  the r i g h t  of the l i ne .  These frequencies 
were calculated in percentages. There i s  l i t t l e  progression i n  s i z e  during the 
season except f o r  the f ina l  period. 
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Figure  1 .  Cumulative d a i l y  c a t c h  o f  srnolts  i n  p e r c e n t  o f  s e a s o n ' s  t o t a l ,  
Kvichak R i v e r ,  1961. 

(Dashed 1 i n e  i n d i c a t e s  p e r i o d  o f  no f i s h i n g  due t o  i c e  f low) .  



F i g u r e  2.  Red salmon smol t index  from t h e  Kvichak R i v e r ,  1955-1 961. 



Table 2 .  Kvichak smolt sampling d a t a ,  1961. 

Pct, of No. of 1;Y No. of No. of 
Period No. of Season's Samples Fish  Scales  

No. Date Smolt s To ta l  Measured Measured Read 

1 5/23-24 7,475 25.13 4 17 6 10 

5 6/16-20 7 27 2.44 
TOTAL 29,750 100.00 



Figure 3. Length frequencies of red salmon smol t s  from the Kvichak River, 1961. 
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The percentage and mean length of each age group and of the weighted season's  
to ta l  were calculated (Table 3 ) .  Age I smol t s  comprised 72.2% of the to ta l  
catch and averaged 91.8 mm. Age I1 smol t s  were 27.8% of the  t o t a l  and aver- 
aged 117.2 mm. The to ta l  weighted length frequency i s  shown in  Figure 4 ,  in 
which the dominance of Age I group in the catch i s  apparent. 

The mean length of both age groups decreased as  the season progressed. This 
i s  probably due to  the tendency of the larger  f i s h  t o  migrate ear ly  in the 
season. The percentage of Age I1 f i s h  in the catch a lso  decreased from 56.6% 
of the to ta l  3% the  f i r s t  period t o  7.7% of the catch i n  the  fourth period. 
Because the ice  flow interrupted f ishing a t  a time when the Age I1 f i sh  com- 
prised a majority of the migration, the percentage of Age I1 f i s h  in the t o t a l  
migration i s  probably higher than t h a t  indicated by the  catch f igures .  Although 
Age I f i s h  were probably i n  the majori ty,  the percentage of Age I1 f i s h  may have 
been as  high as  40%, depending on the numbers and age composition of smolts in 
the migration during the unmeasured par t  of the run. 

CONDITION INDEX 

Condition index of smolts was calculated on the basis of weight per f i s h  of a 
given length. Fish were measured i n  mill imeters and collected in  5 mm group- 
ings. Each group of ten f i s h  was weighed in  grams and weight per f i s h  was cal-  
culated. 

The 1961 condition index was obtained from the  runs of June 6 and 7. Fish 
throughout the s i ze  range appeared healthy and in excel lent  condition. Average 
weight of f i s h  i n  each 5 mm group i s  shown below: 

Length in mm Weight in gms Length in mm Weight i n  gms 

SUMMARY 

The red salmon smolt index of 1.56 fo r  1961 i n  the Kvichak River i s  one of the 
smallest  recorded. This i s  a minimum f igure  because several days f ishing were 
missed ear ly  in the season during a period of i ce  flow in the  r iver .  Probable 
adjusted index would be between 3 and 6 index points.  



Table 3. Length and age of r e d  salmon smol t s  f rom t h e  Kv ichak R i ve r  system, 
1961. 

Line Mean Length Per  cent age 
Period Dividing of Age Group of Age Group 
No. Date Age 1 & Age I1 I I I I II 

5 6/16-20 104 - 9 5.4 
WEIGHTED SEASON'S TOTAL 91.8 



Figure  4. S e a s o n ' s  weighted  l e n g t h  f r e q u e n c y  o f  r e d  salmon s m o l t s  from t h e  
Kvichak R i v e r ,  1961. 

(Smoothed by moving a v e r a g e  o f  3 ' s . )  



The percentage of Age I1  f ish in the migration decreased as  the season pro- 
gressed, as did the mean length of both age groups. Because of the tendency 
of the larger f i sh  to run ear ly,  there were probably more Age I1 f i sh  in the 
migration than the 27.8% indicated by the weighted catches. Adjustment for  
the missed fishing period would raise the Age I1 percentage, possibly to  as 
high as 40%. 

Average size of smolts in the catches were 91.8 mm for  Age I f ish and 117.2 
mm for  Age 11. Adjustment for  missed fishing would not change these figures 
appreciably. 
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