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ABUNDANCE, SIZE, AND AGE OF RED SALMON SMOLTS FROM THE 

WOOD 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 
sampl i n g  a t  Mosquito Po in t ,  Lake Aleknagi k. Th is  was the  e leven th  consecut ive 
year  f o r  these s tud ies ,  a l though the  f i r s t  f o r  t he  Department. The F i s h e r i e s  
Research I n s t i t u t e  began t h e  program i n  1951 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  o f  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  opera t ions  were s t a r t e d  on May 31 and cont inued through J u l y  20. F i s h i n g  
was conducted from 9:00 P.M. t o  11:OO P.M. each n i g h t ,  the  p r e v i o u s l y  es tab l i shed  
index hours. 

Smolts i n  the  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  o rder  t o  
conver t  t o t a l  weight  i n t o  numbers of f i s h .  Throughout t h e  season, samples of 
f i s h  were anes the t ized  and measured. Except when specimens were needed f o r  para- 
s i t e  o r  sca le  s tud ies ,  f i s h  were re leased a t  t h e  fyke  n e t  s i t e .  

Size composit ion was determined from leng th  measurements o f  7,101 smolts conta ined 
i n  75 one-pound samples. Age de termina t ion  was based on readings o f  252 scales 
conta ined i n  8 sca le  samples, one taken i n  each f i ve-day  per iod .  I n  a d d i t i o n ,  
one c o n d i t i o n  index measurement was taken. 

INDEX OF ABUNDANCE 

The t o t a l  ca tch  du r i ng  the  index hours f o r  t he  1961 season was 881,911 smolts 
(Table 1 ) .  Th is  i s  equ i va len t  t o  518.67 index p o i n t s ,  us ing  1952 as t he  base 
year  w i t h  t he  assigned value o f  100. 

The 1961 index i s  the  h ighes t  va lue obta ined i n  t he  h i s t o r y  o f  t he  Wood R ive r  
smol t  enumeration (F igure  1 ). The peak o f  m i g r a t i o n  occurred on June 18. The 
index value f o r  t h a t  day alone was 51.6, o n l y  8.9 index p o i n t s  l e s s  than t h a t  
o f  t h e  1959 season's t o t a l .  

TIMING OF THE MIGRATION 

Catches d u r i n g  the  index hours fo l lowed the  usual p a t t e r n .  M ig ra t i on  was 



Table 1 .  Mosquito Point smolt ca tches ,  1961 , by hour and day (index hours 
210OS - 2300). 

D a i l y  C u m u l a t i v e  Cum. Index 
D a t e  2100-2200 2200-2300 T o t a l  T o t a l  Points  



Table 1 .  Mosquito Point smol t ca t ches ,  1961 , by hour and day ( index hours 
2100 - 2300) - continued. 

Daily Cumulative Cum, Index 
Date 2100-2200 2200-2300 Total Total Points 



F i g u r e  1. Red salmon smol t i n d e x  f r o m  t h e  Wood R i v e r  system, 1951-1 961. 



l igh tes t  during the f i r s t  hour (37.7%), and increased in the second hour 
(62.3%). On a few nights, catches were larger in the f i r s t  hour, b u t  t h i s  
invariably occurred on nights of 1 ight migration. 

The migration pattern in 1961 i s  best described as a ser ies  of peaks. The 
f i r s t  peak occurred on June 2 ,  with increasing peaks from then until June 18, 
followed by decreasing peaks until the l a s t  minor one on July 11. This i s  
shown in Figure 2 .  

SIZE AND AGE COMPOSITION 

Length frequency and age data were grouped in five-day periods, except the 
f i r s t  period which i s  s ix  days. The l a s t  three periods which include July 6 
t o  20 were combined as one period, because of the small number of smolts 
involved. Altogether there are eight periods. The number of smolts caught 
in each period, number of samples taken, number of f i sh  measured, and number 
of scales read are  shown in Table 2 .  

Combined length frequencies for each period are shown in Figure 3, with the 
dividing l ine  between Age I and I1 as determined by scale readings indicated 
by vertical  dashes. This l ine indicates tha t  the number of Age I1 f i sh  t o  the 
l e f t  equals that  of Age I f i sh  to  the r ight  of the l ine.  These frequencies 
were calculated in percentages. There i s  l i t t l e  evidence of progression in 
size of e i ther  age groups during the season, except during the l a s t  three per- 
iods. Dominance of Age I f i sh  i s  evident throughout the season. 

The percentage and mean length of each age group and of the weighted season's 
total  were calculated (Table 3) .  Age I smolts comprised 93.0% of the total  
r u n  and averaged 81.7 mm in length; Age I1 smolts were 7.0% of the to ta l  and 
averaged 102.1 mm. Although the small s ize and slow growth of Age I f i sh  i s  
apparent, the lack of increase in mean length of both size groups in mid season 
i s  probably due to  the presence of different  populations of smolts. 

The total  weighted length frequency i s  shown in Figure 4, in which the small 
s i ze ,  as well as  the dominance, of the Age I group i s  apparent. 

CONDITION INDEX 

Condition index of smolts was calculated on the basis of weight per f i sh  of a 
given length. Fish were measured in millimeters and collected in 5 mm groupings. 
Each group of ten f ish was weighed in grams and weight per f i sh  was calculated. 

The 1961 condition index was obtained from the r u n  of June 18, the night of the 
largest  r u n  of the season. Table 4 shows the weight per f i sh  as compared with 
the mean weight of previous years. Although the 1961 smolts were smaller than 
usual, the condition index i s  similar t o  tha t  of the mean of previous years. 



May June July 

Figure 2. Daily ca tches  of red salmon smolts from t h e  Wood River system, 
1961. 



Table  2 .  ~ m o l ' t  s ampl ing  d a t a ,  1961. 

Per iod Date No. of Pct . of No. of 1# No. of No. of 
No. Smolt s SeasonTs Samples Fish Scales 

Tot :l ~ e a s u r e d  Measured Read 

1 5/31-6/5 97,726 11.L6 11 1,222 11 

-- - - -  

TOTAL 881,911 100. C 3 75 7,101 200 



1, May 3 1  - June 5 

2, June 6 - 10 

4. June 1 6  - 20 

Length of f i s h  in mm 

Figure 3. Length frequencies of red salmon smolts from the Wood River system, 
1961 (continued) . 

(Vertical dash 1 ines divided Age I and Age 11) 
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Figure 3. Length frequencies of red salmon smolt from the Wood River system, 
1961 (continued). 



Table 3. ~ e n i t h  and age o f  r e d  salmon srnolts f rom t h e  Wood R i v e r  system, 1961. 

Period Date Line Mean Length Percentage of 
No. Dividing of Age Group Age Group 

Age I & Age I1 I I I I I1 

- -  - 

WEIGHTED SEASON ' S TOTAL 
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Figure  4. Season's weighted l e n g t h  frequency o f  r e d  salmon smolts from the  
Wood River  system, 1961 . 



Table 4. condit ion index of red salmon smolts from t h e  Wood River system, 
1961. 

Midpoint o f  G m s .  Pe r  F i s h  Gms.  Per F i s h  Devia t ion  
5 mm group .. Previous  Mean 1961 From Mean 



SUMMARY 

The red salmon smolt index of 519 for  1961 in the Wood River system i s  the 
largest recorded. Most of the migrants, 93.0%, came from the 1959 year c lass ,  
which was the largest escapement into the Wood River Lakes since 1946. 

Age I f i sh  were small in s ize ,  probably indicating increased competition for  
food during the i r  fresh water l i f e .  Average length was 81.7 mm. Age I1  f i sh  
averaged 102.7 mm. Neither s ize group showed much increase in s ize during the 
season. 

Although Age I f i sh  differed in size from one period to another, they were not 
divided into two d is t inc t  modes as has been the case in some previous years. 
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