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ABSTRACT 

T h i s  r e s e a r c h  p r o j e c t  w a s  i n i t i a t e d  i n  1973 t o  provide  i n f o r m a t i o n  f o r  
t h e  development of improved s t o c k i n g  p r a c t i c e s  through i d e n t i f i c a t i o n  
and a n a l y s i s  of v a r i o u s  l i m n o l o g i c a l  parameters  and t h e i r  e f f e c t s  on 
s tocked  f i s h  p o p u l a t i o n s .  Major emphasis i n  r e c e n t  y e a r s  h a s  been t o  
de te rmine  s u r v i v a l  and growth of rainbow t r o u t  i n  l a k e s  of known 
l i m n o l o g i c a l  c h a r a c t e r i s t i c s .  

R e s u l t s  of 38 s u r v i v a l  estimates f o r  Swanson s t r a i n  rainbow t r o u t ,  Salmo 
g a i r d n e r i  Richardson,  s tocked  a t  s i z e s  ranging  from 1,000 p e r  pound t o  
250 p e r  pound i n  Matanuska-Susitna Val ley  l a k e s  r e v e a l e d  an average 
s u r v i v a l  t o  Age I of 29 p e r c e n t  i n  l a k e s  c o n t a i n i n g  t h r e e s p i n e  
s t i c k l e b a c k ,  G a s t e r o s t e u s  a c u l e a t u s  Linnaeus,  w h i l e  t h e  average  f o r  a l l  
s t o c k i n g  s i z e s  i n  r e h a b i l i t a t e d  l a k e s  w a s  41  p e r c e n t .  F i n g e r l i n g s  
p l a n t e d  a t  250 p e r  pound i n  s t i c k l e b a c k  waters had an average  s u r v i v a l  
of 36 p e r c e n t .  I n  r e h a b i l i t a t e d  l a k e s  36 p e r c e n t  w a s  t h e  average  
s u r v i v a l  f o r  rainbow t r o u t  s tocked  a t  500 p e r  pound, w h i l e  t h o s e  s tocked  
a t  250 p e r  pound averaged 50 p e r c e n t  s u r v i v a l .  

Samples from 5 3  d i f f e r e n t  s tocked  p o p u l a t i o n s  of Swanson s t r a i n ,  rainbow 
t r o u t  i n d i c a t e d  f i n g e r l i n g  s tocked  a t  500 p e r  pound i n  August had an  
average  l e n g t h  of 130 m i l l i m e t e r s  i n  r e h a b i l i t a t e d  waters by t h e  
f o l l o w i n g  June and 103 m i l l i m e t e r s  i n  s t i c k l e b a c k  l a k e s ,  w h i l e  t r o u t  
s tocked  a t  250 p e r  pound i n  September were only  113 m i l l i m e t e r s  and 8 7  
m i l l i m e t e r s  a t  Age I i n  r e h a b i l i t a t e d  and s t i c k l e b a c k  waters, 
r e s p e c t i v e l y .  Creel census  d a t a  show t h e  m a j o r i t y  of f i s h i n g  e f f o r t  i n  
s tocked  l a k e s  o c c u r s  i n  May and June,  t h e r e f o r e  most t r o u t  p l a n t e d  a t  
500 t o  250 p e r  pound i n  August and September,  r e s p e c t i v e l y ,  do n o t  e n t e r  
t h e  f i s h e r y  u n t i l  Age 11, about  20 months a f t e r  t h e y  are s tocked .  I n  



l a k e s  s tocked  a n n u a l l y  b o t h  Age I t r o u t  and Age 0 f i n g e r l i n g  are p r e s e n t  
through an e n t i r e  w i n t e r  season.  

Data c o l l e c t e d  on t h r e e s p i n e  s t i c k l e b a c k  p o p u l a t i o n s  i n  Alaska l a k e s  
r e v e a l  t h e r e  may be a "window period" i n  J u l y  when Age I1 s t i c k l e b a c k  
have spawned and a r e  dead o r  dy ing ,  and Age 0 young-of-the-year f i s h  are 
n o t  l a r g e  enough t o  s e r i o u s l y  compete w i t h  in t roduced  t r o u t  f i n g e r l i n g  
f o r  food and h a b i t a t .  Specula ted  growth curves  based on a c t u a l  t r o u t  
measurements i n d i c a t e  t r o u t  s tocked  a t  250 p e r  pound on J u l y  15 should  
r e a c h  a c a t c h a b l e  s i z e  of 165 m i l l i m e t e r s  by mid-May i n  r e h a b i l i t a t e d  
l a k e s  and by J u l y  1 i n  s t i c k l e b a c k  w a t e r s .  

F indings  sugges t  t h a t  i f  S t a t e  h a t c h e r i e s  can provide  Swanson s t r a i n  
rainbow t r o u t  i n  J u l y  a t  about  250 f i s h  p e r  pound f o r  s t o c k i n g  
landlocked  l a k e s ,  t h e  t r o u t  w i l l  e x p e r i e n c e  b e t t e r  average  s u r v i v a l  t h a n  
now o c c u r s  w i t h  August and September p l a n t s  and t h e  m a j o r i t y  of t h e  f i s h  
can be h a r v e s t e d  by t h e  s p o r t  f i s h e r y  t h e  f o l l o w i n g  s p r i n g  o r  summer a t  
Age I. 

KEY WORDS 

S o u t h c e n t r a l  Alaska,  rainbow t r o u t ,  f i s h  s t o c k i n g ,  t h r e e s p i n e  s t i c k l e -  
back,  c o m p e t i t i o n ,  p o p u l a t i o n  estimates, f i s h  growth. 

BACKGROUND 

A l a s k a ' s  l a k e  s t o c k i n g  program makes an impor tan t  c o n t r i b u t i o n  t o  
r e c r e a t i o n a l  f i s h e r i e s  w i t h i n  t h e  S t a t e ,  bu t  does n o t  always produce 
d e s i r e d  r e s u l t s .  A h i g h  c o s t  t o  t h e  creel  o f t e n  o c c u r s  due t o  poor  game 
f i s h  s u r v i v a l  which,  i n  t u r n ,  reduces  r e c r e a t i o n a l  f i s h i n g  o p p o r t u n i t y .  

A s t u d y  des igned  t o  p r o v i d e  i n f o r m a t i o n  f o r  development of improved l a k e  
s t o c k i n g  p r a c t i c e s  was i n i t i a t e d  i n  1973. This  s t u d y  h a s  focused on 
s e l e c t e d  Matanuska-Susitna Val ley  l a k e s  and i s  based on i d e n t i f i c a t i o n  
and a n a l y s i s  of v a r i o u s  l i m n o l o g i c a l  parameters  and t h e i r  e f f e c t s  on 
f i s h  p o p u l a t i o n s .  Long range  p r o j e c t  g o a l s  are: (1) t o  develop a l a k e  
s t o c k i n g  manual w i t h  g u i d e l i n e s  f o r  de te rmining  optimum s i z e s ,  
d e n s i t i e s ,  t i m e s ,  s p e c i e s  and s t r a i n s  of f i s h  f o r  v a r i o u s  l a k e  t y p e s  t o  
a c h i e v e  maximum s u r v i v a l ,  growth and h a r v e s t  p o t e n t i a l ;  and ( 2 )  t o  
deve lop  methodologies  which e f f i c i e n t l y  sample s tocked  f i s h  p o p u l a t i o n s  
w i t h  minimum d e t r i m e n t  t o  h a r v e s t a b l e  s t o c k s .  

The e a r l y  phase of t h i s  p r o j e c t  c o n c e n t r a t e d  on d e t a i l e d  c o l l e c t i o n  of 
p h y s i c a l  and chemical  d a t a  and i d e n t i f i c a t i o n  and r e l a t ive  
q u a n t i f i c a t i o n  of v a r i o u s  p l a n k t o n i c  and i n v e r t e b r a t e  p o p u l a t i o n s  i n  
b o t h  u n t r e a t e d  l a k e s  and t r e a t e d  l a k e s  p r i o r  t o ,  d u r i n g  and a f t e r  
chemical  r e h a b i l i t a t i o n  w i t h  rotenone.  F indings  from t h e  i n i t i a l  
i n v e s t i g a t i v e  phase i n d i c a t e :  (1) a morphoedaphic index  (MEI,  o r  
s p e c i f i c  conductance d i v i d e d  by mean depth)  can g i v e  a gross measure of 
r e l a t ive  p o t e n t i a l  p r o d u c t i v i t y  and, i n  most cases, i t  is  easier t o  
de te rmine  t h a n  s t a t i s t i c a l l y  comparable p lankton ,  per iphyton ,  
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c h l o r o p h y l l  a i n d i c i e s  o r  d e f i n i t i v e  w a t e r  chemis t ry  (Chlupach, 1977); 
( 2 )  l a k e s  chemica l ly  t r e a t e d  w i t h  ro tenone  may r e q u i r e  between 1 and 2 
y e a r s  t o  r e e s t a b l i s h  zooplankton product ion  and 3 y e a r s  t o  a t t a i n  
i n v e r t e b r a t e  product ion  l e v e l s  of p r e v i o u s  dominance and abundance 
(Chlupach, 1977);  a chemical  tes t  f o r  t h e  d e t e r m i n a t i o n  of ro tenone  i n  
w a t e r  ( P o s t ,  1955) can g i v e  a r e a s o n a b l e  a c c u r a t e  measurement of 
r e s i d u a l  ro tenone  c o n c e n t r a t i o n s  a t  o r  below 0 . 2  ppm (Kalb,  1974).  

The second phase of t h i s  p r o j e c t  h a s  c o n c e n t r a t e d  on de termining  s tocked  
game f i s h  s u r v i v a l  and growth i n  l a k e s  of known l i m n o l o g i c a l  c h a r a c t e r -  
i s t i c s ,  some of which c o n t a i n  compet i tor  o r  p r e d a t o r  s p e c i e s ,  o r  bo th .  
F indings  from t h i s  r e s e a r c h  segment show: (1)  growth of rainbow t r o u t  
may be r e s t r i c t e d  i n  waters i n f e s t e d  w i t h  s t i c k l e b a c k ,  (Kalb,  1975; 
Havens, 1983);  ( 2 )  rainbow t r o u t  s u r v i v a l  appears  t o  be g r e a t e r  i n  
w a t e r s  where s t i c k l e b a c k  have been e r a d i c a t e d  t h a n  i n  waters where t h e s e  
c o m p e t i t o r s  a r e  p r e s e n t ,  a l though in a s t i c k l e b a c k  environment ,  f i s h  
s u r v i v a l  i n c r e a s e s  when r e l a t i v e l y  l a r g e r  f i s h  a r e  s tocked  a t  lower 
d e n s i t i e s  (Chlupach, 1978; Havens, 1983);  (3)  coho salmon, i n  landlocked  
l a k e s  e x h i b i t  s i g n i f i c a n t l y  g r e a t e r  s u r v i v a l  t h a n  do domest ic  rainbow 
t r o u t  s t r a i n s  (Chlupach, 1978);  (4)  t h e  most c r i t i c a l  p e r i o d  a f f e c t i n g  
t h e  s u r v i v a l  of rainbow t r o u t  f i n g e r l i n g s  s tocked  i n  l a k e s  may be w i t h i n  
a month f o l l o w i n g  i n t r o d u c t i o n  and p o s s i b l y  w i t h i n  t h e  f i r s t  s e v e r a l  
h o u r s  o r  days f o l l o w i n g  r e l e a s e  (Havens, 1981).  

While c o l l e c t i n g  s u r v i v a l  and growth informat ion  i n  s tocked  l a k e s ,  
v a r i o u s  c a p t u r e  t e c h n i q u e s  and sampling g e a r  have been u t i l i z e d  f o r  
exper imenta t ion  purposes .  Data from t h i s  r e s e a r c h  i n d i c a t e :  (1)  minnow 
t r a p s  p a i n t e d  a camouflaged green  and brown appear  t o  c a t c h  more rainbow 
t r o u t  f i n g e r l i n g  p e r  t r a p  hour  than  do unpain ted  s i l v e r  (ga lvanized  
w i r e )  t r a p s  when f i s h e d  i n  s tocked  l a k e s  d u r i n g  i c e - f r e e  seasons  
(Havens, 1979);  ( 2 )  fyke  n e t s  f i s h e d  i n  l a t e  summer and f a l l ,  when w a t e r  
t e m p e r a t u r e s  are a t  o r  below 10°C (50°F) ,  are c a p a b l e  of c a t c h i n g  
s u f f i c i e n t  numbers of Age I+ rainbow t r o u t  f o r  marking purposes  when 
performing p o p u l a t i o n  estimates (Havens, 1980);  (3) fyke  n e t s  w i t h  
3/16-inch s q u a r e  mesh c a p t u r e  f i s h  i n  s i z e  ranges  comparable t o  t h o s e  
caught  by 1/4- inch mesh minnow t r a p s .  The c a t c h  p e r  u n i t  of e f f o r t  w i t h  
t h e  fyke  n e t s  can g r e a t l y  exceed t h a t  of minnow t r a p s  and, when f i s h e d  
i n  c o n j u n c t i o n  w i t h  minnow t r a p s ,  a r e  an e f f e c t i v e  means f o r  c a p t u r i n g  
rainbow t r o u t  f i n g e r l i n g  f o r  b o t h  t h e  mark and r e c a p t u r e  p o r t i o n s  of a 
p o p u l a t i o n  estimate (Havens, 1981);  and (4)  monofilament g i l l  n e t s  which 
i n c l u d e  a 518-inch s q u a r e  mesh p a n e l  i n  a d d i t i o n  t o  1 1 2 ,  314, 1 ,  1-112 
and 2-inch mesh p a n e l s  may h e l p  t o  reduce e r r o r  i n  r e c o r d i n g  growth and 
abundance f o r  p o p u l a t i o n s  of rainbow t r o u t  w i t h  a mean l e n g t h  of less  
t h a n  180 mm as i s  o f t e n  found i n  l a k e s  w i t h  low r e l a t i v e  p r o d u c t i v i t y  o r  
t h a t  c o n t a i n  s t i c k l e b a c k  (Havens, 1981).  

Another facet  of t h e  i n v e s t i g a t i o n  w a s  t h e  s e l e c t i o n  of a n a t i v e  s t r a i n  
of rainbow t r o u t  from t h e  Swanson River  on t h e  Kenai P e n i n s u l a  as brood 
s t o c k  f o r  A l a s k a ' s  l a k e  s t o c k i n g  program. Subsequent t o  t h e  s e l e c t i o n  
of Swanson s t r a i n  rainbow t r o u t  as brood s t o c k  f o r  A l a s k a ' s  l a k e  
s t o c k i n g  program, as p a r t  of t h e  long  range  g o a l s  of t h i s  l a k e  s t u d y  
p r o j e c t ,  b a s e l i n e  d a t a  i n  t h e  growth and s u r v i v a l  of t h e  Swanson s t r a i n  
i n  a l l  t y p e s  of s tocked  l a k e s  are b e i n g  c o l l e c t , e d .  A l a r g e r ,  modern 
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rainbow t r o u t  h a t c h e r y  be ing  c o n s t r u c t e d  i n  t h e  Anchorage a r e a  should 
have t h e  c a p a b i l i t y  t o  hold  and rear s e v e r a l  brood s t o c k  s t r a i n s .  
Candidate  brood s t ra ins  can be examined f o r  h a t c h e r y  s u i t a b i l i t y ,  then  
compared w i t h  t h e  f i e l d  performance of t h e  Swanson s t r a i n  i n  t h e  s e a r c h  
f o r  rainbow t r o u t  s t r a i n s  t h a t  can provide  t h e  b e s t  p o s s i b l e  s u r v i v a l ,  
growth and h a r v e s t  p o t e n t i a l  i n  a l l  l a k e  t y p e s  when s tocked  as f r y  o r  
f i n g e r l i n g .  

Table  1 l i s t s  a l l  s p e c i e s  mentioned i n  t h i s  r e p o r t .  F i g u r e  1 i s  a map 
showing t h e  s t u d y  a r e a .  

R ECOMMENDATIONS 

1. 	 S u r v i v a l ,  growth and biomass of Swanson s t r a i n  rainbow t r o u t  should 
b e  determined i n  Johnson, J u n c t i o n ,  Knik and Matanuska Lakes. 

2 .  	 Morphologies,  s i z e s ,  age  c l a s s e s  and r e l a t i v e  numbers of t h r e e s p i n e  
s t i c k l e b a c k  should  b e  i n v e s t i g a t e d  i n  Tigger  and Walby Lakes. 

3 .  	 I n v e s t i g a t i o n  i n t o  t r o u t  h a b i t a t  p r e f e r e n c e  and r e a r i n g  a r e a s  i n  
Johnson Lake should be cont inued.  

4 .  	 Techniques and equipment n e c e s s a r y  t o  de te rmine  s u r v i v a l ,  growth 
and biomass of s tocked  game f i s h e s  should  be developed. 

5 .  	 Costs  t o  t h e  c ree l  should b e  o b t a i n e d  f o r  f i s h  s tocked  i n  s t u d y  
l a k e s  when h a r v e s t  estimates are a v a i l a b l e .  

OBJECTIVES 

1. 	 To de termine  s u r v i v a l ,  growth and t o t a l  y i e l d  of s tocked  
game f i s h e s  i n  landlocked  l a k e s  of t h e  area. 

2.  	 To de termine  l i m n o l o g i c a l  c o n d i t i o n s  which a f f e c t  
s u r v i v a l  and growth of game f i s h e s  s tocked  i n  s t u d y  
l a k e s .  

3 .  	 To provide  recommendations f o r  t h e  management of s tocked  
l a k e s  and t o  d i r e c t  t h e  c o u r s e  of f u t u r e  s t u d i e s .  

TECHNIQUES USED 

Rainbow t r o u t  s u r v i v a l  estimates i n  Ravine,  Reed, S l i v e r ,  T igger  and 
Walby Lakes,  t h r e e s p i n e  s t i c k l e b a c k  p o p u l a t i o n  l e v e l s  i n  S l i v e r ,  T igger  
and Walby Lakes and longnose s u c k e r  estimates i n  Walby Lake were 
determined by Chapman's m o d i f i c a t i o n  of t h e  P e t e r s o n  e s t i m a t o r  (Ricker ,  
1975). 

F i s h  w e r e  c a p t u r e d  f o r  marking purposes  w i t h  fyke  n e t s  o r  minnow t r a p s ,  
o r  bo th .  Fyke n e t s ,  b a i t e d  w i t h  salmon e g g s ,  used t o  c a p t u r e  
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Table 1. List of Common Names, Scientific Names and Abbreviations. 


Common Name Scientific Name and Author Abbreviation 


Rainbow Trout Salmo gairdneri Richardson RT 

Coho salmon Oncorhynchus kisutch (Walbaum) ss 

Threespine stickleback Gasterosteus aculeatus Linnaeus TS 

Longnose sucker Catostomus catostomus Forster LNS 
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Fig. 1. Study Area of t he  Matanuska-Susitna Valley. 
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s t i c k l e b a c k ,  s u c k e r s  and s tocked  rainbow t r o u t  were 9 f e e t  i n  l e n g t h ,  30 
i n c h e s  i n  d iameter  and inc luded  two 3-foot x 20-foot wings,  (two s q u a r e  
aluminum frames and s i x  s t e e l  o r  aluminum hoops suppor ted  t h e  e n t r a n c e  
and t h e  body of t h e  fyke  n e t ) ,  i n t e r n a l  t h r o a t s ,  body and wings were of 
3/16-inch s q u a r e  mesh k n o t l e s s  nylon. Fyke n e t s  were set  p a r a l l e l  t o  
t h e  s h o r e l i n e .  Minnow t r a p s  used t o  c a p t u r e  t h r e e s p i n e  s t i c k l e b a c k  were 
s e m i - c o l l a p s i b l e  and 17-1 /2  i n c h e s  i n  l e n g t h  w i t h  1/8-inch s q u a r e  w i r e  
mesh p a i n t e d  green  and brown and b a i t e d  w i t h  salmon eggs.  Minnow t r a p s  
w e r e  set  i n  1 t o  5 f o o t  d e p t h s  around t h e  p e r i m e t e r  of each l a k e ,  and i n  
deeper  w a t e r  i n  v e r t i c a l  a r r a y s  w i t h  t r a p s  a t t a c h e d  a t  10-foot i n t e r v a l s  
from s u r f a c e  t o  bottom on bouyed, anchored l i n e s .  A l l  c a p t u r e  g e a r  w a s  
f i s h e d  approximately 24 hours .  

A l l  t r o u t  and s u c k e r s  c a p t u r e d  f o r  t h e  purpose of e s t i m a t i n g  p o p u l a t i o n s  
were h e l d  i n  a t u b ,  oxygenated w i t h  a p o r t a b l e  20-pound r e g u l a t e d  oxygen 
b o t t l e  and a n e s t h e t i z e d  w i t h  e q u a l  p a r t s  of MS-222 and Quina te  a t  about  
0.25 grams of a n e s t h e t i c  p e r  g a l l o n  of water. F i s h  w e r e  t h e n  enumerated 
and marked w i t h  a c o l d  brand d e s i g n  on t h e  r i g h t  s i d e  between t h e  
l a t e r a l  l i n e  and t h e  d o r s a l  f i n .  The marking t o o l s  c o n s i s t e d  of a 
r a i s e d  symbol of a r e c t a n g l e  on a 1/4-inch s i l ve r  t i p  s o l d e r e d  on a 
3/8-inch b r a s s  rod i n s e r t e d  i n t o  a wooden dowel handle .  The r o d s  were 
cooled t o  -80°C by immersion i n  a s l u r r y  of d r y  i ce  and 100% e t h a n o l  
k e p t  i n  a Styrofoam c o n t a i n e r .  The marking rod was removed from t h e  
s l u r r y  and a p p l i e d  f i r m l y  and evenly  on t h e  s i d e  of t h e  f i s h  f o r  
approximately 2 seconds (Everes t  and Edmundson, 1967).  The f i s h  w a s  
t h e n  r e t u r n e d  t o  t h e  water, 

Rainbow t r o u t  and longnose s u c k e r s  were l a t e r  c a p t u r e d  u s i n g  fyke  n e t s  
o r  g i l l  n e t s ,  o r  bo th .  G i l l  n e t s  were 120-foot x 6-foot v a r i a b l e  mesh 
monofilament composed of s i x  s q u a r e  mesh s i z e s ,  1 /2- inchY 5/8- inchY 
3/4- inchY 1-inch,  l-1/2-inch and 2-inch, each i n  a 20-foot p a n e l .  

S t i c k l e b a c k  captured  f o r  t h e  purpose of e s t i m a t i n g  p o p u l a t i o n s  were h e l d  
i n  4 x 4 x 8-foot h o l d i n g  pens c o n s t r u c t e d  of 1/8- inch mesh n e t t i n g  
framed i n  1-inch PVC schedule  80 p i p e  w i t h  Hol lander  c o n n e c t e r s  a t  t h e  
c o r n e r s .  F i s h  were d ip-ne t ted  from t h e  h o l d i n g  pen,  allowed t o  d r a i n  
b r i e f l y ,  p laced  i n  a 3-gal lon bucket  c o n t a i n i n g  a known weight  of w a t e r ,  
weighed on a Sa t te r  Suspended Scale,  t h e n  poured i n t o  a 2-foot x +foot  
x 3-inch w i r e  mesh marking c r a d l e .  The s t i c k l e b a c k ,  an average  of 785 
grams p e r  l o a d ,  were marked w i t h  r e d ,  g reen  o r  ye l low g r a n u l a r  
f l u o r e s c e n t  pigment sprayed a t  100 p s i  f o r  approximately 3 seconds.  
Pigment was a p p l i e d  u s i n g  a low p r e s s u r e  s p r a y  gun a t t a c h e d  by 25 f e e t  
of hose  t o  a two s t a g e  SCUBA p r e s s u r e  r e g u l a t o r  on a 70 cu f t  tank.  
Sprayed f i s h  were t h e n  h e l d  approximately 24 h o u r s  i n  a n e t  pen b e f o r e  
de te rmining  p e r c e n t  mark r e t e n t i o n ,  average  weight  and t o t a l  number of 
f i s h  marked. M o r t a l i t i e s  sank t o  t h e  bottom of t h e  h o l d i n g  pen and were 
e a s i l y  recovered .  Live  f i s h  w e r e  t h e n  t r a n s f e r r e d  t o  5-gal lon buckets  
and r e l e a s e d  a t  s e v e r a l  s i tes around t h e  l a k e .  S t i c k l e b a c k  w e r e  l a t e r  
c a p t u r e d  u s i n g  minnow t r a p s  and fyke  n e t s  and a l l  c a p t u r e d  f i s h  w e r e  
t aken  t o  t h e  l a b  f o r  mark d e t e c t i o n  under  b l a c k l i g h t .  

Rainbow t r o u t  and longnose sucker  measurements were expressed  i n  f o r k  
l e n g t h s  and s t i c k l e b a c k  measurements in s t a n d a r d  l e n g t h ,  t o  t h e  n e a r e s t  
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millimeter and i n  weight t o  t h e  n e a r e s t  gram. Rainbow t r o u t ,  longnose 
suckers  and s t i c k l e b a c k  biomass estimates were converted from t o t a l  
grams t o  pounds. 

Rainbow t r o u t  stocked f o r  ex
Knjk and Matanuska Lakes i n  
ha tchery  p r i o r  t o  t r a n s p o r t .  

per imental  
September 

purposes 
1983 were 

i n  Johnson, 
handcounted 

Junct
a t  

ion ,  
t h e  

F I N D I N G S  

Swanson S t r a i n  Rainbow Trout Surv iva l  and Growth 

E f f e c t  of Stocking Size  on Fish  Surv iva l :  

Havens (1979-1983) r epor t ed  popula t ion  and s u r v i v a l  estimates f o r  
va r ious  s tocking  s i z e s  of Swanson s t r a i n  rainbow t r o u t  i n  landlocked 
l a k e s  of t h e  Matanuska-Susitna Val ley.  Rainbow t r o u t  f r y  o r  f i n g e r l i n g  
were s tocked a t  a d e n s i t y  of approximately 200 f i s h  per  s u r f a c e  a c r e  i n  
August, September o r  October,  depending on when t r o u t  were a v a i l a b l e  
from t h e  ha tchery .  Su rv iva l  estimates w e r e  performed t h e  fol lowing 
s p r i n g  o r  f a l l  a f t e r  f i s h  had experienced one win te r  of l a k e  res idency .  

Resu l t s  of 38 s u r v i v a l  e s t ima tes  f o r  t r o u t  stocked a t  average s izes  of 
1,00O/lb,  500/ lb  and 250/ lb  i n  r e h a b i l i t a t e d  l akes  ( l akes  i n  which 
undes i r ab le  f i s h ,  p a r t i c u l a r l y  th reesp ine  s t i c k l e b a c k ,  have been 
e l imina ted  by t h e  a p p l i c a t i o n  of rotenone)  and s t i c k l e b a c k  l a k e s  ( l akes  
con ta in ing  a n a t u r a l l y  reproducing s t i ck leback)  of t h e  Matanuska-Susitna 
Val ley are shown i n  Table 2.  A p a t t e r n  of s u r v i v a l  r e l a t e d  t o  s tocking  
s i z e  does e x i s t  a l though i n d i v i d u a l  s u r v i v a l s  vary  cons iderably  and may 
depend on t h e  cond i t ion  of t r o u t  a t  t i m e  of s tock ing ,  absence o r  
r e l a t i v e  abundance of p reda to r  o r  compet i tor  s p e c i e s  o r  both and unknown 
o r  unmeasured parameters  such as r e c r e a t i o n a l  ha rves t .  

Rainbow t r o u t  stocked a t  approximately 1,00O/lb exh ib i t ed  an average 
s u r v i v a l  of 19% i n  r e h a b i l i t a t e d  l a k e s  whi le  t h e  e s t ima te  i n  one l ake  
conta in ing  s t i c k l e b a c k  was a 2% s u r v i v a l  t o  Age I. Fish  s tocked a t  t h i s  
s i z e  are probably extremely vu lne rab le  t o  p reda t ion  by a q u a t i c  i n s e c t s  
o r  l a r v a  and s t i c k l e b a c k  a s  w e l l  as l a r g e r  game f i s h .  

F inge r l ing  p l an ted  a t  430/ lb  t o  650/ lb  w i t h  an average s i z e  of 500/ lb  
had a cons iderably  h ighe r  average s u r v i v a l  of 36% i n  r e h a b i l i t a t e d  l a k e s  
and 24% i n  s t i ck leback  waters wi th  an o v e r a l l  average s u r v i v a l  of 28%. 
These r e s u l t s  are comparable t o  s u r v i v a l  estimates f o r  l akes  i n  t h e  
Kodiak and Glennal len reg ions  of Alaska t h a t  were s tocked wi th  Swanson 
s t r a i n  f i n g e r l i n g  from 440/ lb  t o  690/ lb  (Van Hulle  and Murray, 
1980-1981; Murray, 1982; W i l l i a m s  and P o t t e r v i l l e ,  1982). Fourteen 
s tock ing  experiments i n  these  reg ions  ind ica t ed  s u r v i v a l s  ranging from 
approximately 9 t o  35%, averaging 19%, i n  s t i c k l e b a c k  i n f e s t e d  waters , 
whi le  s u r v i v a l s  i n  l a k e s  f r e e  from s t i c k l e b a c k  ranged from 16 t o  84% and 
averaged 37%. Ind iv idua l  s u r v i v a l s  vary  cons iderably  but  a composite 
fo l lows  t h e  p a t t e r n s  found f o r  t h a t  s tocking  s i z e  grouping i n  
Matanuska-Susitna Valley l a k e s ,  
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Table 2. S u r v i v a l  Estimates a t  Age I f o r  Swanson S t r a i n  Rainbow Trout  
Stocked i n  Lakes of t h e  Matanuska-Susitna V a l l e y ,  1978-1983. 

Rainbow Trout  Number of 
S tocking  S i z e  S u r v i v a l  S u r v i v a l  Estimates a t  Age I 

( F i s h / l b )  Estimates Lake Condi t ion  Range Aver a ge 

l,000/lb 3 No s t i c k l e b a c k  10% - 25% 19% 
1 S t i c k l e b a c k  p r e s e n t  2% 

4 A l l  l a k e s  combined 2% - 25% 15% 

500/ lb  5 No s t i c k l e b a c k  11%- 61% 36% 
9 S t i c k l e b a c k  p r e s e n t  8%- 35% 24% 

14 A l l  l a k e s  combined 8%- 63% 28% 

250/ lb  10 No s t i c k l e b a c k  20% - 83% 50% 
10 S t i c k l e b a c k  p r e s e n t  9% - 63% 36% 

20 A l l  l a k e s  combined 9% - 83% 4 3% 

T o t a l s :  

All S i z e s  18 No s t i c k l e b a c k  10%- 83% 4 1% 
20 S t i c k l e b a c k  p r e s e n t  2% - 63% 29% 

38 A l l  l a k e s  combined 2% - 83% 35% 
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Twenty of t h e  38 e s t i m a t e s  shown i n  Table  2 involved t r o u t  s tocked  from 
130/ lb  t o  390/ lb  w i t h  an  average  s t o c k i n g  s i z e  of 250 f i s h  p e r  pound. 
Ten estimates i n  r e h a b i l i t a t e d  l a k e s  gave an average  s u r v i v a l  of 50% and 
a range of 20 t o  83%, w h i l e  t r o u t  s u r v i v a l s  t o  Age I i n  s t i c k l e b a c k  
waters averaged 36%. 

E f f e c t  of S tocking  S i z e  and T i m e  on F i s h  Growth: 

A summary of d a t a  p r e s e n t e d  by Chlupach (1977-1978) and Havens 
(1979-1983) r e g a r d i n g  t h e  growth of Swanson s t r a i n  rainbow t r o u t  s tocked  
i n  Matanuska-Susitna Val ley  l a k e s  a r e  shown i n  Table  3. Data from 53 
d i f f e r e n t  s tocked  p o p u l a t i o n s  were s e g r e g a t e d  i n t o  two main c a t e g o r i e s ;  
i . e . ,  f i s h  s tocked  a t  500 p e r  pound i n  August and f i s h  s tocked  a t  250 
p e r  pound i n  September. Each s i z e  c a t e g o r y  w a s  f u r t h e r  d i v i d e d  t o  show 
growth d i f f e r e n c e s  between r e h a b i l i t a t e d  and s t i c k l e b a c k  waters. 

Rainbow f i n g e r l i n g  s tocked  a t  5 0 0 / l b  i n  August had an average  l e n g t h  10 
months l a t e r  i n  June of 130 mm (5 .1  i n )  i n  r e h a b i l i t a t e d  l a k e s ,  w h i l e  
t h e  average  t r o u t  l e n g t h  i n  s t i c k l e b a c k  waters was 103 mm ( 4 . 1  i n ) .  
Nine p e r c e n t  of t h e  t r o u t  i n  r e h a b i l i t a t e d  l a k e s  were 6.5 i n c h e s  o r  
l a r g e r  by mid-June, b u t  on ly  1%had reached t h a t  s i z e  i n  s t i c k l e b a c k  
l a k e s .  

Rainbow t r o u t  s tocked  i n  r e h a b i l i t a t e d  l a k e s  i n  September a t  250/ lb  
averaged 113 mm ( 4 . 4  i n )  by t h e  f o l l o w i n g  June w i t h  5% having  reached o r  
exceeded 6.5 i n c h e s  i n  l e n g t h .  I n  s t i c k l e b a c k  l a k e s ,  f i s h  from t h a t  
s t o c k i n g  s i z e  group averaged only  87 mm ( 3 . 4  i n ) .  

A t  l e a s t  50% of b o t h  s t o c k i n g  groups had reached 165 mm (6.5 i n )  by 
October  and would p o t e n t i a l l y  e n t e r  t h e  s p o r t  f i s h e r y  t h e  f o l l o w i n g  
s p r i n g  a t  Age 11. 

Rainbow Trout  S u r v i v a l  and Growth Comparisons, 1983: 

R e h a b i l i t a t e d  Ravine and Reed Lakes and s t i c k l e b a c k  i n f e s t e d  S l i v e r ,  
T igger  and Walby Lakes were s tocked  w i t h  e q u a l  numbers of 250/ lb  and 
500/ lb  of t r o u t  s imul taneous ly  i n  August 1982 t o  compare growth and 
s u r v i v a l  i n  common environmental  c o n d i t i o n s .  The 250/ lb  t r o u t  were 
marked w i t h  an a d i p o s e  f i n - c l i p  a t  t h e  h a t c h e r y  t h e n  a l l  f i s h  were hand 
counted f o r  each l a k e  p r i o r  t o  t r a n s p o r t .  

S l ive r  Lake i s  n o t  inc luded  i n  t h e  f o l l o w i n g  d a t a  p r e s e n t a t i o n  because 
i n  March 1983 a d i s s o l v e d  oxygen l e v e l  of on ly  2 .0  m i l l i g r a m s  p e r  l i t e r  
w a s  recorded ,  and o b s e r v a t i o n  of numerous dead s t i c k l e b a c k  and s e v e r a l  
dead t r o u t  i n d i c a t e d  a w i n t e r k i l l  c o n d i t i o n  i n  S l i v e r  Lake. A 
subsequent  p o p u l a t i o n  sampling e s t i m a t e d  only  2% s u r v i v a l  of t h e  1982 
p l a n t .  

P o p u l a t i o n  e s t i m a t e s  i n  June  1983 i n d i c a t e d  g r e a t e r  s u r v i v a l  f o r  
f i n g e r l i n g  s tocked  a t  a l a r g e r  s i z e  (Table  4 ) .  The o v e r a l l  s u r v i v a l  
r a t i o  250/ lb:500/ lb  w a s  1 . 7 : l .  Est imated s u r v i v a l  of t h e  250/ lb  
s t o c k i n g  group averaged 50% i n  t h e  two r e h a b i l i t a t e d  l a k e s  and 47% i n  
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Table 3. Growth P a t t e r n s  f o r  Swanson S t r a i n  Rainbow Trout  i n  Stocked Lakes of  t he  Matanuska-Susitna Val ley,  1977-1983. 

Average Number of Average Populat ion Length Composition 
~~ ~ 

Stocking Size  Approximate Populat ions Approximate Length ->lo2  mm >165 mm 5217 m 2254 mm 
( f i s h / l b )  (mm) Stocking Date Sampled Lake Condtion Sample Date (mm) ( i n )  (4.0 i n )  76.5 in )  (8 .5  i n )  (10.0 i n )  

~~ ~~ ~ ~ ~ ~ ~ ~~ ~~ ~ 

500 44 August 15 14 No s t i ck leback  June 15 130 5.1 91% 9% 0 0 

October 1 238 9.4 100% 94% 6 2% 39% 

14 St ick leback  p resen t  June 15  103 4.1 49% 1% 0 0 

October 1 181 7.1 100% 61% 16% 4% 

250 55 September 10 15 No s t i ck leback  June 15 113 4.4 64% 5% 0 0 

October 1 221 8 . 7  100% 94% 51% 21% 

10 St ick leback  p resen t  June 15 87 3.4 14% 0 0 0 

October 1 174 6.9 100% 59% 8yo 1% 



Table 4. 	 Surviva l  R a t i o s  and Length Measurements a t  Age I €or  Two Stocking  S i z e s  of Swanson S t r a i n  Rainbow Trout  i n  Four 
Matanuska-Susitna Val ley Lakes, Spr ing  1983. 

Surface Approximate Popula t ion  Mean Length 
Area St ick leback  Stocking  Number S tocking  S i z e  Sample Estimate S u r v i v a l  Ratio Length Range 

Lake ( a c r e s )  P r e s e n t  Date Stocked ( f i s h l l b )  Date Number S u r v i v a l  250flb : 500flb (mm) (mm) 

Ravine 12.3 NO 8/13/82 1,225 250 6/14/83 883 7 2% 	 133 96-1671.4 : 1
1,215 500 641 5 3% 	 120 96-157 

Reed 19.5 No 8/12/82 1,948 250 6/07/83 546 28% 142 105-173 
1,947 500 410 21% 1.3 : 1 119 88-177 

w Tigger  18.9 Yes 8/13/82 2,298 250 6 /16/83 1,115 49% 101 66-146 
N 	 2.2 : 12,298 500 498 22% 85 59-122 

Walby 53.9 Yes 8/12/82 5,385 250 61 8/83 2,425 45% 104 73-146
2.0 : 1

5,385 500 1,220 23% 	 89 54-143 



Tigger  and Walby Lakes,  w h i l e  average s u r v i v a l s  of t h e  5 0 0 l l b  group i n  
r e h a b i l i t a t e d  l a k e s  and s t i c k l e b a c k  l a k e s  were 37% and 22%, 
r e s p e c t i v e l y .  

Rainbow t r o u t  l e n g t h  measurements i n  June  and 3-1/2 months l a t e r  i n  
September r e v e a l e d  t h a t  t h e  f i n g e r l i n g  s tocked  a t  a l a r g e r  s i z e  
cont inued  t o  m a i n t a i n  t h e i r  s i z e  advantage.  I n  t h e  two r e h a b i l i t a t e d  
l a k e s  t h e  250/ lb  s t o c k i n g  group averaged 138 mm i n  June and 230 mm i n  
September,  w h i l e  f i s h  from 5 0 0 / l b  p l a n t  had average  l e n g t h s  of 120 mm i n  
June and 2 2 0  mm i n  September. Measurements i n d i c a t e d  s lower  growth i n  
t h e  s t i c k l e b a c k  l a k e s  a s  t h e  average  l e n g t h  i n  June and i n  September f o r  
t h e  250/ lb  t r o u t  w e r e  103 mm and 175 mm, r e s p e c t i v e l y ,  b u t  o n l y  87 mm i n  
June and 153 mm i n  September f o r  f i s h  t h a t  had been s tocked  a t  t h e  
s m a l l e r  s i z e .  

DISCUSS I O N  

The performance of s tocked  Swanson t r o u t  i n  l a k e s  c o n t a i n i n g  s t i c k l e b a c k  
i s  o f t e n  u n s a t i s f a c t o r y  because of poor s u r v i v a l  and slow growth t o  
h a r v e s t a b l e  s i z e .  More t h a n  h a l f  t h e  Matanuska-Susitna Val ley  l a k e s  
p r e s e n t l y  s tocked  w i t h  f i n g e r l i n g  a r e  s u b j e c t  t o  t h e  n e g a t i v e  e f f e c t  of 
s t i c k l e b a c k  c o m p e t i t i o n ,  and v i r t u a l l y  a l l  l a k e s  t h a t  w i l l  be  added t o  
f u t u r e  s t o c k i n g  programs throughout  s o u t h c e n t r a l  Alaska a l s o  c o n t a i n  
s t i c k l e b a c k .  The fo l lowing  d i s c u s s i o n  examines v a r i o u s  a s p e c t s  of t h e  
c u r r e n t  
i n v e s t i g a t
p r a c t i c e s .  

s t o c k i n g  
i o n s  which 

program 
should  

and 
p r o v i d e  

o f f e r s  
d i r e c

s u g g e s t i o n s  
t i o n  f o r  imp

f o r  
roved 

f u r t h e r  
s t o c k i n g  

Su r v  i v  a 1  

Threespine  s t i c k l e b a c k  p o p u l a t i o n  e s t i m a t e s  i n  1982 (Havens e t  a l .  , i n  
p r e p . )  and 1983 r e v e a l e d  s t i c k l e b a c k  d e n s i t i e s  ranging  from 3,800 t o  
36,000 p e r  s u r f a c e  acre and s t i c k l e b a c k  mean weights  r a n g i n g  from 300/ lb  
t o  8 0 0 / l b  i n  September and October i n  f o u r  Matanuska-Susitna Val ley  
landlocked l a k e s .  These l a k e s  are a n n u a l l y  s tocked  w i t h  rainbow t r o u t  
f i n g e r l i n g  a t  d e n s i t i e s  of about  200 p e r  s u r f a c e  a c r e  i n  August,  
September,  o r  October a t  s i z e s  ranging  from 200/ lb  t o  6 5 0 / l b .  A l l  
a v a i l a b l e  ev idence  i n d i c a t e s  t h a t  t h e  e s t a b l i s h e d ,  more abundant 
s t i c k l e b a c k  r e p r e s e n t  a s e r i o u s  c o m p e t i t i v e  c h a l l e n g e  t o  nonindigenous 
t r o u t  t h a t  have n o t  p r e v i o u s l y  been s u b j e c t e d  t o  t h e  s e l e c t i o n  p r o c e s s e s  
of t h e  n a t u r a l  environment.  

An obvious way t o  minimize t h e  e f f e c t  of t h r e e s p i n e  s t i c k l e b a c k  on 
s u r v i v a l  and growth of rainbow t r o u t  i n  landlocked  l a k e s  i s  t h e  
e l i m i n a t i o n  of s t i c k l e b a c k  by t h e  a p p l i c a t i o n  of ro tenone  , a l though 
r e h a b i l i t a t i o n  i s  c o s t l y  and n o t  always s u c c e s s f u l .  S t i c k l e b a c k  
reappeared  i n  f o u r  of 11 n a t u r a l l y  landlocked  Matanuska-Susitna Val ley  
l a k e s  t r e a t e d  between 1971 and 1976 because of r e i n t r o d u c t i o n  o r  f a i l u r e  
t o  completely e l i m i n a t e  t h o s e  i n d i v i d u a l  p o p u l a t i o n s .  F ive  
Matanuska-Susitna Val ley  landlocked  l a k e s  ranging  i n  s i z e  from 7.2 t o  
74.4 s u r f a c e  a c r e s  were t r e a t e d  i n  1982-1983 a t  an average  c o s t  of about 
$7,300 p e r  l a k e  o r  $180 p e r  s u r f a c e  acre. The cos t  and q u e s t i o n a b l e  
s u c c e s s  of t r e a t m e n t  t o  remove s t i c k l e b a c k  normally l i m i t  r e h a b i l i t a t i o n  
e f f o r t s  t o  a few h e a v i l y - f i s h e d  r o a d s i d e  l a k e s .  
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The s t o c k i n g  of rainbow t r o u t  r e a r e d  t o  c a t c h a b l e  s i z e  ( 9 / l b  - 4 / l b )  
would s i g n i f i c a n t l y  reduce  t h e  n e g a t i v e  e f f e c t  of s t i c k l e b a c k  b u t  t h i s  
a l s o  would b e  c o s t l y .  I n  t h e  Matanuska-Susitna Val ley  a l o n e ,  19 of t h e  
34 l a k e s  r e q u e s t e d  f o r  s t o c k i n g  w i t h  rainbow t r o u t  f i n g e r l i n g  i n  1983 
were s t i c k l e b a c k  i n f e s t e d  and approximately 118,000 c a t c h a b l e  t r o u t  
would have been needed j u s t  t o  s t o c k  t h o s e  l a k e s  a t  100 f i s h  p e r  s u r f a c e  
acre. 

One impor tan t  m i t i g a t i n g  f a c t o r  t o  d a t e  i n  t h e  s t ick leback-ra inbow t r o u t  
problem h a s  been t h e  s e l e c t i o n  of a n a t i v e  s t r a i n  of rainbow t r o u t  from 
t h e  Swanson River  on t h e  Kenai P e n i n s u l a  as brood s t o c k  f o r  Alaska ' s  
l a k e  s t o c k i n g  program. Research from 1974 t o  1983 i n d i c a t e  t h e  Swanson 
t r o u t  have s i g n i f i c a n t l y  g r e a t e r  s u r v i v a l ,  under  a l l  n a t u r a l  l a k e  
c o n d i t i o n s  examined, t h a n  d i d  an  Alaskan s t r a i n  of rainbow t r o u t  from 
B r i s t o l  Bay o r  t h e  domest ic  Alaska-Ennis (Montana) o r  Winthrop 
(Washington) s t r a i n s  which had suppor ted  A l a s k a ' s  rainbow t r o u t  s t o c k i n g  
program f o r  many y e a r s  (Havens, 1980).  A s  i n d i c a t e d  i n  a p r e v i o u s  
s e c t i o n  Swanson s t r a i n  rainbow t r o u t  f i n g e r l i n g  s tocked  a t  1 ,00O/lb o r  
l a r g e r  average  29% s u r v i v a l  i n  s t i c k l e b a c k  waters. Ennis  and Winthrop 
f i s h  s tocked  a t  about  250/ lb  i n  s t i c k l e b a c k  l a k e s  averaged only  4% 
s u r v i v a l .  Greater u t i l i z a t i o n  of Swanson f i n g e r l i n g  t h a t  are 250/ lb  o r  
l a r g e r  would b e  expec ted  t o  i n c r e a s e  t h e  numbers of h a r v e s t a b l e  t r o u t  i n  
s t i c k l e b a c k  waters because t h e  s u r v i v a l  of f i s h  t h i s  s i z e  e q u a l s  t h e  36% 
average  s u r v i v a l  of 500/ lb  Swanson f i n g e r l i n g  i n  r e h a b i l i t a t e d  l a k e s .  
The p o s s i b i l i t y  t h a t  o t h e r  Alaska rainbow t r o u t  s t r a i n s  may have even 
b e t t e r  s u r v i v a l  and growth t h a n  t h e  Swanson s t r a i n  i n  landlocked  l a k e s  
i s  an a d d i t i o n a l  c o n s i d e r a t i o n  t h a t  w a r r a n t s  f u r t h e r  s t u d y .  

Recent s t u d i e s  i n  Matanuska-Susitna Val ley  l a k e s  as w e l l  as d a t a  
g a t h e r e d  from s t u d i e s  by Alaskan r e s e a r c h e r s  (Greenbank and Nelson, 
1959; Engel ,  1971; Cannon, 1974;) i n d i c a t e  t h e r e  may b e  a J u l y  "window 
per iod"  i n  s t i c k l e b a c k  l a k e s  when h a t c h e r y  rainbow t r o u t  f i n g e r l i n g  
could  be i n t r o d u c e d  w i t h  a chance f o r  b e t t e r  s u r v i v a l  t h a n  i s  now 
exper ienced  w i t h  t r o u t  p l a n t s  i n  August, September o r  October .  I n  
Tigger  and Walby Lakes ( F i g u r e s  2 and 3 ) ,  J u l y  appeared t o  b e  t h e  month 
when most Age I1 s t i c k l e b a c k  had spawned and w e r e  dead o r  dy ing  w h i l e  
Age 0 young-of-the-year f i s h  may n o t  have been l a r g e  enough t o  s e r i o u s l y  
compete w i t h  t r o u t  f i n g e r l i n g  f o r  food and h a b i t a t .  Although Age I 
s t i c k l e b a c k  were p r e s e n t  throughout  t h e  l a k e ,  o v e r a l l  p o p u l a t i o n  
d e n s i t i e s  were lowest  i n  J u l y  as i n d i c a t e d  by catch-per-unit-of-effort. 
A s  w e l l  as p o t e n t i a l l y  i n c r e a s i n g  s u r v i v a l  chances f o r  rainbow t r o u t  
f i n g e r l i n g  w i t h  J u l y  p l a n t s  i n  s t i c k l e b a c k  l a k e s ,  t r o u t  r e l e a s e d  i n  
r e h a b i l i t a t e d  waters might a l s o  b e n e f i t  by ear l ie r  s t o c k i n g .  I n  b o t h  
l a k e  t y p e s  t r o u t  s tocked  a t  250/ lb  i n  J u l y  would b e  l a r g e r  going i n t o  
t h e  w i n t e r  season  and t h u s  should exper ience  h i g h e r  s u r v i v a l s .  

Growth 

A compi la t ion  of f i s h  l e n g t h s  from creel  census  d a t a  c o l l e c t e d  from b o t h  
w i l d  and h a t c h e r y  t r o u t  f i s h e r i e s  i n  t h e  Matanuska Val ley  between 1956 
and 1983 ( A l l i n  and Baxter ,  1957; Andrews, 1961; Wats jo ld ,  p e r s o n a l  
communication; Havens, i n  p r e p . )  i s  p r e s e n t e d  i n  Table  5. Trout  
r e t a i n e d  by f i shermen ranged from 3 i n c h e s  t o  23 i n c h e s ,  t h e  mode was 
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Snmpl E T o t a l  T o t a l  
I Bt e Cat ch  Number 

(mo / da / y r 1 Trap/Hr Caught 

'1 0 

Age I1 

1 0  

0 
6/16/83 0.10 104 

0 


I 0 


0 

7/12/83 .06 58 

!0 

I 0 

Age 0 
0 

8/05/83 1 .28  660 

2 0 

10  

0 
., 	 8/23/83 0 . 9 2  1 , 0 6 7  

20 


10 	 Age I 

Length (mm) 

Fig  2 	 Length-freqi iency Hi s tog rams  of T h r e e s p i n e  S t i c k l e b a c k  from 
T igge r  Lake ,  7 98'3. 
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I 



20 


10 

0 

20 

10 

0 

20 


10 


0 

2 0  

10 

0 


20 


10 

0 

Sample T o t a l  T o t a l  
Date Catch  Number 

(mo / d a / y r )  Trap/Hr Caught 

6 / 0 7 / 8 3  22 .64  8 , 8 4 4  

-
7 / 1 9 / 8 3  4 . 8 7  3,512 

8 / 1 0 / 8 3  7 . 7 3  5 , 0 2 1  
h e  0” 

9 101183 8 . 9 3  5 , 8 9 0  

Age I 

* . v . . . , . 

Length (mm) 

Yig. 3. 	 Length-frequency His tograms of Threesp ine  S t i c k l e b a c k  from 
Walby Lake, 1983. 
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Table 5. Length Measurements of Rainbow Trout Harvested by Sport  Fishermen 
i n  Se lec ted  Waters of t h e  Matanuska Val ley,  1955-1983. 

Rainbow Trout  Harvested* 

Fork Length Measurements 
(mm> ( i n )  Number % 

76 - 101 3 - 3.9 11 ( 0.40) 
102 - 126 4 - 4.9 59 ( 2.10) 
127 - 151 5 - 5.9 140 ( 5.00) 
152 - 177 6 - 6.9 346 (12.30) 
178 - 202 7 - 7.9 484 (17.20) 
203 - 228 8 - 8.9 529 (18.80) 
229 - 253 9 - 9.9 439 (15.60) 
254 - 278 10 - 10.9 272 ( 9.70) 
279 - 304 11 - 11.9 149 ( 5.30) 
305 - 329 12 - 12.9 134 ( 4.80) 
330 - 355 13 - 13.9 79 ( 2.80) 
356 - 380 14 - 14.9 44 ( 1.60) 
381 - 405 15 - 15.9 4 1  ( 1.50) 
406 - 431 16 - 16.9 39 ( 1.40) 
432 - 456 1 7  - 17.9 22 ( 0.80) 
457 - 482 18 - 18.9 11 ( 0.40) 
483 - 507 19 - 19.9 5 ( 0.20) 
508 - 531 20 - 20.9 2 ( 0.07) 
532 - 558 21  - 21.9 3 ( 0.10) 
559 - 583 22 - 22.9 1 ( 0.04) 

2,810 

* 	 Wasilla Lake: 1955, 1957; Cottonwood Creek Drainage ( inc luding  Wasi l la  
Lake): 1956; Lower Bonnie Lake: 1960; Kepler Bradley Lakes Complex: 
1978, 1983. 

17 




8.0 - 8.9 i n c h e s  and 71% of t h e  f i s h  h a r v e s t e d  were w i t h i n  t h e  4.0 - 9.9 
i n c h  range.  

Swanson t r o u t  used i n  A l a s k a ' s  rainbow c a t c h a b l e  program a r e  s tocked  a t  
mean s i z e s  r a n g i n g  from 9 / l b  t o  7 / l b  (6.5 i n  - 7 . 1  i n ) .  A sample of 
c a t c h a b l e  Swanson t r o u t  s tocked  i n  t h r e e  Matanuska-Susitna Val ley  l a k e s  
i n  1983 a t  9 / l b  r e v e a l e d  a s i z e  range ,  a t  t i m e  of s t o c k i n g ,  from 4.5 
i n c h e s  t o  9 .1  i n c h e s  and an average  l e n g t h  of 6.5 i n c h e s .  

Havens (1982) and Wenderoff (1982) c o l l e c t e d  l e n g t h  samples from Swanson 
s t r a i n  rainbow t r o u t  i n  r e h a b i l i t a t e d  Kepler-Bradley Lake and 
s t i c k l e b a c k  i n f e s t e d  Matanuska Lake from t i m e  of i n t r o d u c t i o n  a t  419/ lb  
on August 12, 1980 u n t i l  t h e  f i s h  reached Age I+ i n  September 1981. 
F i g u r e  4 shows growth increments  based on a c t u a l  f i s h  measurements and 
s p e c u l a t e d  growth p a t t e r n s  f o r  Swanson t r o u t  i f  s tocked  on J u l y  15 a t  
250/ lb .  Specula ted  growth c u r v e s  were developed u s i n g  t h e  s l o p e s  of t h e  
l i n e  c a l c u l a t e d  from a c t u a l  l e n g t h  measurements of rainbow t r o u t  
c a p t u r e d  i n  each l a k e .  When s tocked  a t  419/ lb  on August 12 Swanson 
t r o u t  reached  c a t c h a b l e  s i z e  (6.5 i n )  about  t h e  end of June  i n  
Kepler-Bradley Lake and mid-July i n  Matanuska Lake. Swanson s t r a i n  
rainbow t r o u t  f i n g e r l i n g  s tocked  on J u l y  15 a t  250/ lb  might be expected 
t o  average  165 mm (6.5 i n )  and e n t e r  t h e  f i s h e r y  by mid-May i n  
Kepler-Bradley Lake and by J u l y  1 i n  Matanuska Lake. 

A creel  census  conducted on n i n e  s tocked  Matanuska-Susitna Val ley  l a k e s  
from A p r i l  30,  1977 through September 5 ,  1977 (Watsjold,  1978) i n d i c a t e d  
t h a t  48% of t h e  f i s h i n g  e f f o r t  occur red  d u r i n g  May, and 22%, 16%, 9% and 
3%, occurred  d u r i n g  June ,  J u l y ,  August and September,  r e s p e c t i v e l y .  
Harvest  rates were h i g h e s t  f o r  t h e  e n t i r e  sampling p e r i o d  i n  June and 
September. 

J u l y  p l a n t s  of Swanson s t r a i n  rainbow t r o u t  f i n g e r l i n g  i n  t h e  250/ lb  
range appear  t o  b o t h  i n c r e a s e  s u r v i v a l  and a l l o w  more t r o u t  t o  a c h i e v e  a 
c a t c h a b l e  s i z e  by t h e  f o l l o w i n g  s p r i n g  and summer. Harves t ing  a 
s u b s t a n t i a l  number of t r o u t  i n  t h e  s p r i n g  and e a r l y  summer would serve 
t o  s u p p r e s s  t h e  p o p u l a t i o n  of Age I f i s h  p r i o r  t o  i n t r o d u c t i o n  of "new" 
f i n g e r l i n g  t h u s  d e c r e a s i n g  t h e  chances f o r  p r e d a t i o n  and compet i t ion  f o r  
food and h a b i t a t  as i s  now t h e  case when b o t h  age classes a r e  p r e s e n t  
through an  e n t i r e  w i n t e r  season .  I n v e s t i g a t i o n  can begin  when S t a t e  
h a t c h e r i e s  are a b l e  t o  p r o v i d e  t r o u t  a t  250/ lb  i n  J u l y .  

Misce l laneous  F indings  

F i s h  Biomass Estimates f o r  S e l e c t e d  Matanuska-Susitna V a l l e y  Lakes: 

P o p u l a t i o n  estimates were performed i n  f i v e  Matanuska-Susitna Val ley  
l a k e s  i n  f a l l  1983 t o  o b t a i n  t o t a l  f i s h  biomass estimates (Table  6 ) .  
Ravine and Reed Lakes conta ined  o n l y  rainbow t r o u t ,  S l i v e r  and Tigger  
Lakes had t r o u t  and t h r e e s p i n e  s t i c k l e b a c k  and Walby Lake conta ined  
t r o u t ,  s t i c k l e b a c k  and longnose suckers .  Havens (1983) r e p o r t e d  f i s h  
biomass estimates f o r  f i v e  l a k e s  c o n t a i n i n g  b o t h  t r o u t  and s t i c k l e b a c k  
and f o r  an  a d d i t i o n a l  f o u r  l a k e s  c o n t a i n i n g  rainbow t r o u t  on ly .  The 
biomass estimates f o r  n i n e  Matanuska-Susitna Val ley  l a k e s  a l o n g  w i t h  a 
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T a b l e  6. A Comparison of F i s h  Biomass i n  S e l e c t e d  Stocked Lakes of t h e  Matanuska-Susitna 
Va l l ey ,  F a l l  1983. 

T o t a l  
Surf ace Mean Pounds Pounds/ 
Area Sample Year P o p u l a t i o n  Weight of S u r f a c e  

Lake ( a c r e s )  Date Spec ie s*  Stocked E s t i m a t e  ( g )  F i s h  Acre 

Ravine 12.3 9 /20 /83  	 RT 1982 880 94 182 14.8 
RT 1981 107 288 68 5.5 
RT 1980 1** 2,951 7 0.5-

257 20.8 

Reed 19.5 9 /21 /83  RT 1982 244 195 105 5.4 
RT 1981  2 1  594 27 1.4 

132 6.8 

N Ti.gger 18.9 9 /27 /83  	 RT 1982 968 56 119 6.3 
0 	 RT 1981 96 273 58 3.1 

RT 1979 5** 1,571 17 0.9-
194 10.3 

TS 72,647 0.73 	 -117 6.2 
311 16.5 

Walby 53.9 9 /23 /83  RT 1982 2,707 64 382 7.1 
RT 1981 519 656 750 13.9 

1,132 21.0 
TS 947,106 0.75 1,565 29.0 

2,697 50.0 
LNS 259 747 426 7.9 

3,123 57.9 

Continued 
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Table 6 ( c o n t . )  A Comparison of F i s h  Biomass i n  S e l e c t e d  Stocked L,akes of t h e  Matanuska-Susitna 
Val ley ,  F a l l  1983. 

T o t a l  
S u r f a c e  M ean Pounds Pounds I 
Area Sample Year P o p u l a t i o n  Weight of S u r face 

Lake ( a c r e s )  Date Spec ies*  Stocked E s t i m a t e  (g)  F i s h  Acre 

S l i v e r  7.2 9 /22 /83  RT 1982 32 290 20 2.8 
TS 2 5 6 , 9 6 5  0.93 526 73.1 

546  75.9 

* 	 RT: rainbow t r o u t  

TS: t h r e e s p i n e  s t i c k l e b a c k  

LNS: longnose sucker  


** 	 T o t a l  number captured;  no p o p u l a t i o n  estimate p o s s i b l e .  
N 
c 




d e t a i l e d  water chemis t ry  a n a l y s i s  performed under  c o n t r a c t  by t h e  United 
States G e o l o g i c a l  Survey are b e i n g  examined f o r  c o r r e l a t i o n s  r e l a t e d  t o  
l a k e  f e r t i l i t y  and p o t e n t i a l  game f i s h  product ion  (Woods e t  a l . ,  i n  
prep . ) .  These s t u d i e s  may l e a d  t o  development of a model t o  p r e d i c t  
p o t e n t i a l  w i n t e r k i l l ,  f i s h  growth ra tes  and s tocked  game f i s h  p r o d u c t i o n  
i n  landlocked  l a k e s .  

S tocking  Experiments,  1984: 

J u n c t i o n ,  Knik and Matanuska Lakes,  which were t r e a t e d  w i t h  ro tenone  
i n  October 1982 t o  remove s t i c k l e b a c k ,  and Johnson Lake were each 
s tocked  i n  l a t e  August 1983 a t  a d e n s i t y  of 400 f i s h  p e r  s u r f a c e  acre 
w i t h  rainbow t r o u t  f i n g e r l i n g  a t  about  250/ lb .  P o p u l a t i o n  estimates 
w i l l  be  performed i n  s p r i n g  and f a l l  1984 t o  de te rmine  rainbow t r o u t  
s u r v i v a l ,  growth and t o t a l  biomass.  F indings  w i l l  be  compared t o  d a t a  
c o l l e c t e d  p r e v i o u s l y  i n  Johnson Lake and p r i o r  t o  r e h a b i l i t a t i o n  i n  
J u n c t i o n ,  Knik and Matanuska Lakes w i t h  Swanson t r o u t  s t o c k e d  a t  
d e n s i t i e s  of about  200 f i s h  p e r  s u r f a c e  acre. 
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