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Abstract .  F i sh  popula t ion es t ima tes  - - ---- - were - _collect_ed by e l e c t r o  f i s h i n g  and rotenone from 
'102 coldwater str'eams-*withiiilnorthern S i e r r a  ~ e v a d a . ,  A mean l a t e  summer s t and ing  crop of 
41-lbs;/acre-ok 224 a d u l t  t r o u t  per  mi le  was computed. The mean t r o u t  biomass of s t reams 
decreased a s  s t ream width increased.  Stream grad ien t  appears  t o  have an i n f l u e n c e  on f i s h  
species  composition. Trout seemed t o  be most abundant i n  s t ream s e c t i o n s  wi th  g r a d i e n t s  
of over 150 f e e t  per  mi le  whi le  nongame s p e c i e s  were most abundant i n  t h e  s t reams wi th  
gradients  of l e s s  than 100 f e e t l m i l e .  Brown t r o u t  (Salmo t r u t t a )  dominance occurred most 
f requent ly  i n  s t ream s e c t i o n s  wi th  g r a d i e n t s  of l e s s  than 100 f e e t l m i l e .  

Meadow streams conta ined t h e  g r e a t e s t  t r o u t  d e n s i t i e s  whi le  canyon s t reams had t h e  lowes t .  
Medium grad ien t  f o r e s t e d  streams were in te rmedia te  i n  p r o d u c t i v i t y .  

Some 46% of t h e  102 s t reams sampled con ta ined ,one  o r  more s p e c i e s  of nongame f i s h .  A l -  
though popula t ions  a s  g r e a t  a s  400 l b s .  / a c r e  were encountered,  two-thirds of t h e  non- 
game f i s h  waters  contained popula t ions  of l e s s  than 50 l b s . / a c r e .  

Using biomass and y i e l d  informat ion d&,@loped from t y p i c a l  C a l i f o r n i a  s t r eams ,  t h e  ~tatk?'% 
18,000 miles  of t r o u t  s t reams could be  expected t o  y i e l d  a maximum h a r v e s t  of about 5 
a l l i o n  wild t r o u t  annual ly .  Since t h e  estimated catch has  approached t h i s  l e v e l ,  s t ream 
m g l i n g  f o r  wild t r o u t  i n  C a l i f o r n i a  appears t o  have reached t h e  s a t u r a t i o n  p o i n t .  

INTRODUCTION 

In order  t o  l e a r n  more about t r o u t  popula t ions  i n  C a l i f o r n i a  t r o u t  s t reams and t h e  f a c t o r s  
.,.-"*.-.31--- - - 

vhich in f luence  'popula t ion _ s i z e  - -  and t h e  _ _ _ .  p o t e n t i a l  .-,_._.,- y i e l d  t o  t h e  ang le r  , $at:Fif$?%e;?. i$$,9hwj$> 
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METHODS 

F i s h  p o p u l a t i o n  d a t a  i n  t h i s  r e p o r t  were  c o l l e c t e d  by e l e c t r o f i s h i n g  o r  by r o t e n o n e  from 
measey~~~3ream s t u d y  s e c t i o n s  i s o l a t e d  by  b l o c k  n e t s .  $ ~ ~ ~ h 7 % ~ ~ i ; ' ~ ~ ~ ~ i i ~ ^ c h ~ & ~ ~ i ~ ~ ~ ~ ~ )  

-LL["-L 4- *- 4- "...- ~ ~ c o X l e c t e d , _ - m e a s u r e d  and weighed.  P l a n t e d  c a t c h a b l e - s i z e d  t r o u t  were excludgd from t h e  '--A' 
MI- 1-- 
samples .  A l l  s t r e a m s  sampled were  l o c a t e d  w i t h i n  t h e  n o r t h e r n  S i e r r a .  P o p u l a t i o n  e s t i -  
m a t e s  a r e  b a s e d  on s i m p l e  e x p a n s i o n  of c o l l e c t e d  d a t a .  

RESULTS 

Biomass E s t i m a t e s  

Biomass d a t a  f rom 278 n o r t h  S i e r r a  s t r e a m  s e c t i o n s  produced a  p a t t e r n  w i t h  a  mean of 4 1  
l b s . / a c r e  ( s e e  T a b l e  1 ) .  

I n  t e r m s  of  c u m u l a t i v e  f r e q u e n c y ,  t w o - t h i r d s  of  t h e  s t r e a m  s ' e c t i o n s  c o n t a i n e d  t r o u t  
s t a n d i n g  c r o p s  s m a l l e r  t h a n  t h e  mean ( F i g u r e  1 ) .  About a  q u a r t e r  of  t h e  s e c t i o n s  con- 
t a i n e d  p o p u l a t i o n s  g r e a t e r  t h a n  60 l b s . / a c r e .  

I n  F i g u r e  1, s t a n d i n g  c r o p  e s t i m a t e s  from s e l e c t e d  well-known s t r e a m s  a r e  ranked  - i n  r e l a t i o n  
t o  t h e  c u m u l a t i v e  f r e q u e n c y  o f  biomass means o b t a i n e d  from T a b l e  1. For  example,  b iomass  
means from i n t e n s i v e l y  s t u d i e d  Sagehen Creek ,  t h e  L i t t l e  Truckee  R i v e r  and North F o r k  
Mokelumne R i v e r , a r e  j u s t  below t h e  mean f o r  a l l  n o r t h  S i e r r a  s t r e a m s  w h i l e  biomass means 
f rom S i l v e r  King Creek ,  H a t , C r e e k  and F o r e s t  Creek ( C a l a v e r a s  Co.) a r e  w e l l  above a v e r a g e .  
T r o u t  p o p u l a t i o n s  from I n d i a n  and S p a n i s h  Creeks (Plumas Co.)  and t h e  South  Yuba R i v e r ,  on 
t h e  o t h e r  hand ,  a r e  w e l l  below a v e r a g e .  A  c h a r t  l i k e  t h i s  c a n  be  used t o  g r a d e  any s t u d y  
s t r e a m  i n  r e l a t i o n  t o  o t h e r s .  

The 4 1  pounds p e r  a c r e  mean computed f o r  n o r t h  S i e r r a  s t r e a m s  i s  f a i r l y  comparable t o  t r o u t  
b iomass  means f rom o t h e r  p o r t i o n s , o f  t h e  s t a t e .  F o r  example,  65  t e s t  s e c t i o n s  from s o u t h  
S i e r r a  s t r e a m s  p o s s e s s e d  a  mean s t a n d i n g  c r o p  of 37 l b s . / a c r e  w h i l e  a  mean of 40 l b s . / a c r e  
was computed f o r  22 c o a s t a l  s t r e a m s .  I n  c o n t r a s t  t o  t h i s ,  many of  t h e  more i n t e n s i v e l y  
s t u d i e d  Rocky Mountain and e a s t e r n  s t r e a m s  c o n t a i n e d  much g r e a t e r  t r o u t  s t a n d i n g  c r o p s ,  
f r e q u e n t l y  o v e r  60 l b s . / a c r e  ( C a r l a n d e r  1 9 5 3 ) .  

With r e s p e c t  t o  numbers of  c a t c h a b l e - s i z e d  o r  a d u l t  t r o u t  p e r  m i l e  ( f i s h  o v e r  s i x  i n c h e s ) ,  
t h e  f r e q u e n c y  d i s t r i b u t i o n  was o b t a i n e d  from 280 s t u d y  s e c t i o n s  ( s e e  T a b l e  2 ) .  

A mean of  224 a d u l t  t r o u t  p e r  m i l e  was computed from 280 s t r e a m  s e c t i o n s .  Half o f  t h e s e  
s e c t i o n s  c o n t a i n e d  p o p u l a t i o n s  of  f rom 1 0 0  t o  400 a d u l t  t r o u t  p e r  m i l e .  

Some 17% o f  t h e  s t r e a m s  c o n t a i n e d  more t h a n  400 a d u l t  t r o u t  p e r  m i l e ,  w h i l e  o n l y  2% con- 
t a i n e d  p o p u l a t i o n s  of  g r e a t e r  t h a n  800 a d u l t  t r o u t  p e r  m i l e .  

R e l a t i o n s h i p  of S t a n d i n g  Crop t o  Stream Width 

R o u n s e f e l l  (1946) d e m 9 g s t r a t e d  a  n e g a t i v e  c o r r e l a t i o n  between t h e  area-:-& a  l a k e  and t h e  
s t a n d i n g  c r o p .  The same r e l a t i o n s h i p  a p p e a r s  t o  a p p l y  t o  s t , r e a m s ,  a s  T a b l e  3 s u g g e s t s .  

As might  be  e x p e c t e d ,  numbers of a d u l t  t r o u t  p e r  m i l e  i n c r e a s e  w i t h  s t r e a m  w i d t h ,  though 
t o  a  much l e s s o r  d e g r e e  t h a n  one might  a n t i c i p a t e .  

Al though  r a t i o  of  e d g e  h a b i t a t  t o  s u r f a c e  a r e a  undoubted ly  i s  a  major f a c t o r  i n  d e t e r -  
min ing  t h e  p a t t e r n  shown i n  t h e  above t a b l e ,  t h e r e  i s  a n o t h e r  e q u a l l y  i m p o r t a n t  f a c t o r .  
A s  T a b l e  5  s u g g e s t s ,  a  l a r g e  p r o p o r t i o n  o f  t h e  biomass i n  s m a l l  s t r e a m s  where r e c r u i t m e n t  
i s  ' u s u a l l y  s u b s t a n t i a l  is compr ised  of t r o u t  t o o  small t o  be  a v a i l a b l e  t o  t h e  a n g l e r  w h i l e  I 

i n  l a r g e r  s t r e a m s  where r e c r u i t m e n t  of s m a l l  t r o u t  i s  u s u a l l y  l e s s  o r  l a c k i n g  a  much h i g h e r  
p r o p o r t i o n  of  t h e  b iomass  c o n s i s t s  of c a t c h a b l e - s i z e d  t r o u t  v u l n e r a b l e  t o  removal by 
a n g l i n g .  R e c r u i t m e n t  of t r o u t  i n  l a r g e r  s t r e a m s  o f t e n  o r i g i n a t e s  a s  " d r i f t  down" oE y e a r l i n g  I 

t r o u t  from s m a l l e r  t r i b u t a r i e s .  A s  a  r e s u l t ,  a  much g r e a t e r  p e r c e n t a g e  of  t h e  t r o u t  biomass 
i n  a  l a r g e  s t r e a m  may be  removed by a n g l i n g  t h u s  a c c o u n t i n g  i n  p a r t  f o r  low end-of-season 
s t a n d i n g  c r o p s .  I I 



A f f e c t s  of Stream G r a d i e n t  on F i s h  P o p u l a t i o n s  

An a t t e m p t  u a s  made t o  d e t e r m i n e  i f  t h e r e  i s  any r e l a t i o n s h i p  between s t r e a m  g r a d i e n t  and 
t r o u t  abundance.  

~ n t e r e s t i n g l g  enough,  s t r e a m  s e c t i o n s  w i t h  g r a d i e n t s  g r e a t e r  t h a n  150 f e e t  p e r  r i l e  con- 
t a i n e d  on t h e  a v e r a g e  t w i c e  a s  many t r o u t  (by w e i g h t )  a s  s t r e a m  s e c t i o n s  w i t h  l e s s e r  g rad-  
i e n t s .  Lower g r a d i e n t  s t r e a m s  a r e  o f t e n  c h a r a c t e r i z e d  by h i g h e r  w a t e r  t e m p e r a z u r e s ,  com- 
p e t i n g  nongame f i s h ,  g r e a t e r  s i l t  a c c u m u l a t i o n s  and more man-made a l t e r a t i o n s .  

Some 75% of t h e  s e c t i o n s  c o n t a i n i n g  nongame f i s h  had g r a d i e n t s  of  l e s s  t h a n  100  f e e t l m i l e ,  
b u t  o n l y  few s u c h  f i s h  u e r e  found i n  s e c t i o n s  w i t h  g r a d i e n t s  e x c e e d i n g  160  f t . : ' n i l e .  

G r a d i e n t ,  a s  T a b l e  6  s u g g e s t s ,  d o e s  seem t o  have a  v e r y  n o t i c e a b l e  i n f l u e n c e  on brown t r o u t  
dominance ( t h a t  i s ,  more t h a n  502 by number) .  Brown t r o u t  o c c u r r e d  i n  52% of t h e  274  
s t r e a m  s e c t i o n s  s t u d i e d  and were dominant  i n  40% of  t h e s e  s e c t i o n s .  Brown t r o u t  dominance 
o c c u r r e d  most f r e q u e n t l y  i n  s e c t i o n s  w i t h  g r a d i e n t s  l e s s  t h a n  100  f e e t  p e r  m i l e  a l t h o u g h  
t h i s  s p e c i e s . w a s  observed  i n  s e c t i o n s  w i t h  g r a d i e n t s  a s  g r e a t  a s  400 f t . / m i l e .  

I n f l u e n c e  of P h y s i c a l  F a c t o r s  

S tudy  s e c t i o n s  from u n a l t e r e d  n o r t h e r n  S i e r r a  s t r e a m s  were d i v i d e d  i n t o  t h r e e  c l a s s e s  and 
produced a  p a t t e r n  a s  no ted  i n  T a b l e  7 .  

These d a t a  i n d i c a t e  t h a t  s t u d y  s e c t i o n s  w i t h i n  meadow a r e a s  were  most p r o d u c t i v e  w h i l e  
canyon t y p e  s t u d y  s e c t i o n s  were  l e a s t  p r o d u c t i v e .  Stream s e c t i o n s  from f o r e s t e d  f l a t s  
appeared  t o  b e  i n t e r m e d i a t e  i n  p r o d u c ' t i v e n e s s .  S t reams  from t h e  e a s t  s l o p e  of t h e  S i e r r a  
c o n t a i n e d  s l i g h t l y  l a r g e r  t r o u t  d e n s i t i e s  (54 l b s . / a c r e )  t h a n  wes t  s l o p e  s t r e a m s  (48  1 b s . I  
a c r e ) .  However, t h e  f a c t  t h a t  a  l a r g e r  p e r c e n t a g e  ,of t h e  e a s t  s l o p e  s t r e a m s  s e l e c t e d  f o r  
s t u d y  were  s i t u a t e d  i n  meadows may a c c o u n t  f o r  t h i s  d i f f e r e n c e .  

Because s o  many meadow s t r e a m s  have  been  a l t e r e d  by bank e r o s i o n  and c h a n n e l i z a t i o n ,  t h e  
mean b iomass  o f  48 l b s . / a c r e  i s  s u b s t a n t i a l l y  s m a l l e r  t h a n  t h e  mean b iomass  f o r  u n a l t e r e d  
meadow s t r e a m s .  S t a b l e  meadow s e c t i o n s ,  f o r  example ,  c o n t a i n e d  mean s t a n d i n g  c r o p s  of 1 0 1  
l b s . / a c r e  w h i l e  u n s t a b l e  o r  a l t e r e d  meadow s t r e a m s  c o n t a i n e d  mean p o p u l a t i o n s  of o n l y  24 
l b s . / a c r e .  

Impac t  of Nongame S p e c i e s  C o m p e t i t i o n  

Out o f  102  s t r e a m s  sampled ,  46% c o n t a i n e d  one o r  more s p e c i e s  of  nongame f i s h .  

P o p u l a t i o n s  of o v e r  400 l b s . / a c r e ,  m o s t l y  s u c k e r s ,  were e n c o u n t e r e d  i n  t h e  N.  F. F e a t h e r  
R i v e r ,  P u t a h  Creek below M o n t e c e l l o  Dam, t h e  Kern R i v e r  above  and below I s a b e l l a  Dam and 
i n  t h e  Kaweah R i v e r .  About t w o - t h i r d s  o f  t h e  s t u d y  s e c t i o n s ,  however ,  c o n t a i n e d  nongame 
f i s h  p o p u l a t i o n s  of l e s s  t h a n  50  l b s . / a c r e  ( T a b l e  8 ) .  C o n t r a r y  t o  what one might  e x p e c t ,  
good t r o u t  p o p u l a t i o n s  a r e  f r e q u e n t l y  found  i n  s t r e a m s  c o n t a i n i n g  nongame f i s h  p o p u l a t i o n s ,  
p a r t i c u l a r l y  where t h e  compet ing  nongame s p e c i e s  a r e  s m a l l  i n  s i z e  o r  where such  p o p u l a t i o n s  
a r e  l e s s  t h a n  50  l b s . / a c r e .  y:h,e L i t t l e  Truckee  R i v e r  i s  a  p r i m e  example of c o e f - G t e n c e .  

On t h e  o t h e r  hand t h e r e  i s  ample e v i d e n c e  t h a t  e x c e s s i v e  nongame f i s h  p o p u l a t i o n s - i n h i - b y  
t r o u t  p r o d u c t i o n ,  p a r t i c u l a r l y  a t  low e l e v a t i o n s .  F o r  example ,  i n ~ ~ ~ - ~ o - ~ ~ t h 4 ~ o r k - . ~ e a t h e r 2  
below Rock Creek dam where a b iomass  of  476 l b s . / a c r e  of nongame f i s h  e x i s t e d ,  t h e  t r o u t  
p o p u l a t i o n  i n c r e a s e d  from 3 t o  1 8  l b s . / a c r e  f o l l o w i n g  t h e  removal  of nongame f i s h .  A f t e r  
s i m i l a r  t r e a t m e n t ,  t h e  t r o u t  s t a n d i n g  c r o p  i n  Hat Creek i n c r e a s e d  from 11 t o  63 l b s .  / a c r e .  
I n  l a r g e  f o o t h i l l  s t r e a m s  s u c h  a s  t h e  lower  Kern. Kaweah, San J o a q u i n  and N .  F.  Kings R i v e r s ,  
where t h e  nongame f i s h  b iomass  e x c e e d s  200 l b s . / a c r e ,  t r o u t  p o p u l a t i o n s  a r e  low, a v e r a g i n g  
o n l y  4  l b s . / a c r e .  According t o  t h e  C a l i f o r n i a  F i s h  and W i l d l i f e  P l a n  ( 1 9 6 5 ) ,  nongame f i s h  
a r e  a  m a j o r  problem i n  8 ,700  m i l e s  of s t r e a m .  
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I J a t e r  Development Impact  

The impact  o i  w a t e r  developmecc on t r o u t  p r o d u c t i o n  seems t o  be s i g n i f i c a n t  b u t  d i f f i c u l t  
t o  e v a l u a t e  b e c a u s e  o i  many o:her f a c t o r s  which c l o u d  t h e  i s s u e .  At l e a s t  2 ,000  m i l e s  of 
S i e r r a  s t r e a m s  have been a d v e r s e l y  a f f e c t e d  by w a t e r  d i v e r s i o n s .  

. ~&f ie~d&&ig~~$ ,$~&&+~~~e ,&f&&~~  . 9 7, 

, I 5&$&&4k~$$~m&$~&~q i !~&9 f i$ /~~~&~#&- * ,  q n , ,  Fbte, s t r e a m . y i e l d e d  , 6 3 , , l b s .  /acr,e,  02 , 
no_t m e ~ s : ~ ~ d ,  was pr:bably, of, s i r ? i l a r ,  mag- ' 

been  reduced;' t h e  w i l d  t r o u t  p o p u l a t i o ?  f 

- -  - - . " , - A  - -he 
I n c r e a s e d  f lows  may lndeed r e s u l t  i n  i n c r e a s e d  t r o u t  p r o d u c t i o n .  F o l l o k e o n  
of A n t e l o p e  Dam on I n d i a n  Creek ,  t h e  mean minimum f l o d  i n c r e a s e d  from 2 t o - 8  c f s .  The pre -  
p r o j e c t  t r o u t  s t a n d i n g  c r o p  which a v e r a g e d  8  l b s . / a c r e  i n c r e a s e d  t o  43 l b s . / a c r e  when t h e  
s t r e a m  was sampled a f t e r  f o u r  g e a r s  of  p r o j e c t  o p e r a t i o n .  

T r o u t  Y i e l d  E s t i m a t e s  

T r o u t  y i e l d  i n f o r m a t i o n  from C a l i f o r n i a  s t r e a m s  i s  v e r y  l i m i t e d .  S m a l l  s t r e a m s  which have 
been s t u d i e d ,  l i k e  t h e  ?l .  F. Tule  R i v e r ,  M .  F. Sacramento  R i v e r ,  S i l v e r  King Creek  and t h e  
Rush Creek  produced a n n u a l  y i e l d s  of  300 t o  500 t r o u t  p e r  m i l e ,  a v e r a g i n g  m o s t l y  under  
400 ( T a b l e  9 ) .  

L a r g e r  s t r e a m s  y i e l d e d  200 t o  1 , 5 0 0  t r o u t  p e r  m i l e  d e p e n d i n g  on f e r t i l i t y  and f i s h i n g  
p r e s s u r e .  The Kern River  and South  Fork American R i v e r s ,  which  a r e  t y p i c a l  w e s t  s l o p e  
S i e r r a  s t r e a m s ,  y i e l d e d  1 , 4 0 0  and 680 t r o u t  p e r  m i l e  r e s p e c t i v e l y  t o  t h e  a n g l e r  even  under  
heavy f i s h i n g  p r e s s u r e  ( T a b l e  9) . 
The C a l i f o r n i a  F i s h  and W i l d l i f e  P l a n  (1965) b r e a k s  C a l i f o r n i a ' s  1 8 , 0 0 0  m i l e s  of  c o l d  
w a t e r  s t r e a m s  i n t o  f o u r  s i z e  c a t e g o r i e s .  By a p p l y i n g  a  p o t e n t i a l  maximum y i e l d  e s t i m a t e  
t o  e a c h  c a t e g o r y ,  based  on s t a n d i n g  c r o p  and y i e l d  e s t i m a t e s  from t y p i c a l  w a t e r s  w i t h i n  
each  s t r e a m  s i z e - c l a s s ,  i t  i s  e s t i m a t e d  t h a t  C a l i f o r n i a ' s  t r o u t  s t r e a m s  c o u l d  p r o d u c e  a  
maximum s u s t a i n e d  h a r v e s t  of a b o u t  f i v e  m i l l i o n  w i l d  t r o u t  a n n u a l l y  ( T a b l e  1 0 ) .  

The C a l i f o r n i a  Department  of  F i s h  and Game (Emig 1971)  e s t i m a t e s  t h a t  11.1 m i l l i o n  a n g l e r  
days  were  expended s t a t e w i d e  by t r o u t  f i s h e r m e n  i n  1969  and t h a t  3 8 . 5  m i l l i o n  t r o u t  were 
h a r v e s t e d .  . The C a l i f o r n i a  F i s h  and W i l d l i f e  P l a n  (1965)  e s t i m a t e s  t h a t  i n  1 9 6 0  some 19% 
of t h e  S t a t e ' s  t r o u t  a n g l i n g  u s e  ( 1 . 3  m i l l i o n  a n g l e r  d a y s )  o c c u r r e d  on "non- 'catchable" 
t r o u t  s t r e a m s .  I f  w e  assume t h a t  s t r e a m  a n g l i n g  f o r  w i l d  t r o u t  h a s  i n c r e a s e d  s i n c e  1960 
a t  t h e  same r a t e  a s  t r o u t  f i s h i n g  i n  g e n e r a l ,  two m i l l i o n  a n g l e r  d a y s  would have  been  
s p e n t  on C a l i f o r n i a ' s  w i l d  t r o u t  s t r e a m s  i n  1969.  

I f  we assume t h a t  t h e  a v e r a g e  w i l d  t r o u t  s t r e a m  a n g l e r  c r e e l s  2 1 / 2  t r o u t  p e r  d a y ,  a s  
numerous c r e e l  s u r v e y s  i n d i c a t e ,  t h e n  t h e  t o t a l  s t r e a m  t r o u t  c a t c h  i n  1969  would have  been  
a b o u t  f i v e  m i l l i o n  w i l d  t r o u t  o r  th@Fequiva len t  t o  t h e  e s t i m a t e d  maximum p o t e n t i a l  OF= 
C a l i f o r n i a ' s , 1 8 , 0 0 0  m i l e s  of  c o l d  w a t e r  s t r e a m s .  

CONCLUSIONS 

It would a p p e a r  t h a t  s t r e a m , a n g l i n g  f o r  w i l d  t r o u t  i n  C a l i f o r n i a  h a s  r e a c h e d  t h e  s a t u r a t i o n  
p o i n t  and t h a t  a d d i t i o n a l  a n g l e r s  c a n n o t  b e  accommodated w i t h o u t  a  d e c l i n e  i n  f i s h i n g  
s u c c e s s  o r  a  r e d u c t i o n  i n  " k i l l " .  I f  a d d i t i o n a l  a n g l e r s  a r e  t o  be  accommodated w i t h  t h e  
p r e s e n t  q u a l i t y  l e v e l  of  a n g l i n g ,  t h e n  t h e  i n d i v i d u a l  a n g l e r ' s  t r o u t  t a k e  mus t  b e  c o r r e s -  
p o n d i n g l y  r e d u c e d .  T h i s  might  b e s t  b e  accompl i shed  by e n a c t i n g  d r a s t i c a l l y  r e d u c e d  bag 
l i m i t s  f o r  a l l  w i l d  t r o u t  s t r e a m s .  
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Table 1 .  Frequency d i s t r i b u t i o n  of stream t r o u t  biomass es t imates .  

Range No. of Frequency 
Claer - 1 belacre  Test  S e c t i m s  (pe rcen t )  

Tab1 e 2 .  Frequency d i s t r i b u t i o n  of a d u l t  t r o u t  population es t imates .  

Adult Trout No. Study Percent 
Per Mile Sect ions  Per Class  Frcquenc y 

Table 3. Relat ionship between stream width and biomass. ., 

Sect ion Width No. of Sec t ions  Hean Bimass 

2 - 51 7 76 

Table 4.  Rela t ionship between stream width'and the  abundance of a d u l t  t r o u t .  

CAL-NEVA WILDLIFE 1973 

Sect ion Width No. of Sec t ions  Adult  TroutIMile 

2 .- 10' 50  232. 

11 -. 2 5 ,  147 211 

26 - 391 25 235 

40 - 70' - 34  2 78 



l a b l e  5. R e l a t i o n s n l p  between s t r e a m  t y p e  and t r o u t  s i z e  c o m p o s i t i o n .  

P e r c e n t a g e  ~ o m p o s i t i ' o n  by Weight  
F r y  (1"-2.9") Y e a r l i n g s  (3"-5.9") A d u l t s  (6"p lus )  

A. Small  H e a v i l y  F i s h e d  
Rainbow T r o u t  S t r e a m s :  

N; Long Canyon C r e e k  (Rubicon R.) 0 8 9 
Canyon C r e e k  (NF American R. ) 7 8 1 
L i c k i n g  F o r k  (MF Mokelumne R.) 20  6 0 
SF Rubicon R i v e r  2 77 
Fal.1 .River  (MF Feather_,R.  ) , -. . . . - *. 27 3 3 

' k s t r a y ~ j ? e h k .  A-v-ee;ag6 (E.K " -NF .F$gtheg~;;)_,! , 2' - 3 5 
9 6 2 

B. S m a l l ,  mode rat el,^ F i s h e d  
Rainbow T r o u t  S t r e a m s :  
,.>- * - - . . . . - - 

G.r.izzly Cireek (NF  eathe he; R . )  ;;'-' 
. -- -- .- 2 2 8 

ded C l o v e r  Creek   eather- her- cR.,19.63i. 65.)(-' - .- - . -.. .- ----..-" 
0 4 5 

Blue C r e e k  (NF Mokelumne R.) 0 4 6 
Big C r i z z l y  C r e e k  @!F F e a t h e r  R. 

1965)  1 0  I 40 
Cole  Creek  (NF Mokelumne R.) 0 , , 7 3 - - 

Average  2 4 6 

C .  Small  L i g h t  t o  Modera te ly  
F i s h e d  S t r e a m s  C o n t a i n i n g  Both 
Rainbow and Brown T r o u t :  

Bear  V a l l e y  C r e e k  (Smi thneck  Cr . )  1 8 
Martis Creek  (Truckee  R.) 1 1 3  
Squaw Creek  (Truckee  R.)  2 1 4  
ME Yuba ( a t  M i l t o n )  4 12 
S u t t e r  C r e e k  1 3 9 
Summit C i t y  Creek  (MF Mokelumne R.) T 3 7 
Bear  Creek (Truckee  R.) 7 4 3  
NF o f  NF American R i v e r  - T 5 0 - 

Average 2 2 7 

D .  ~ a r g e  H e a v i l y  F i s h e d  S t reams:  

W.  Carson=eFLiver (Hope V a l l e y )  0 4 ..-iysz 
SF Yuba R i v e r  ( C i s c o )  0 5 
L i t t l e  Truckee  R'. (S t'ampede) 0 6 
NF F e a t h e r ,  S e n e c a  t o  C a r i b o u  5 2 6 
NF F e a t h e r ,  C a r i b o u  t o  Belden 0 . % 5 
NF F e a t h e r ,  Rock C r .  Dam t o  

C r e s t a  P.H. 0 2. 
Truckee  R. (6  s e c t s .  Tahoe C i t y  

t o  P r o s s c r  C r . )  - 4 - 10 
Average 1 8 
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Table 6. '  Relationship betseen stream gradient and brown t rou t  dominance. 

No. Section8 ' No. Sectione Where Percent of Section8 
Gradient (Ft/Mi) with BN BN a r e  Dominant Where BN a re  Duninant 

Tab1 e  7 .  Relationship between t r o u t  abundance and streameenvironment. 

No. of Streamr No. of Study Pounds of Trout Per Acre 
Study Sect ion Type i n  Type Section8 - Mean - &dia l  

I. Head- 19  68 48.0 50 

1 1  Forested F l a t  3 1 101 40.8 50 

111. Canyon - 3 1 - 75 29.3 30 

Total  e 91 244 

Table 8. Frequency d i s t r i bu t i on  of nongame f i s h  populations from 112 t e s t  sec t ions .  

Pounds Per No. of s tudy  Percentage 
Clasa - Acre Rawe Sect tons Per Claes Frequency 
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Table 9. Trout y i e ld  est imates  from California  streams. 

Yield t o  Angler Angling PoundelAcre 
S trearn - , Fieh/Hile  Lbs./Acre Pressure  S t a n d i n g C r o e  

Small Stream - Medium F e r t i l i t y  

(1 )  H.F. Tule R. 360 - Heavy - 
(2 )  M.F. Sacramento 300 30 L igh t  60 

( 3 )  S i l v e r  King Cr. 325 25 L igh t  60 A 

Small Stream - High F e r t i l i t y  

(1 )  Sagehen Cr. 3 90 20 Moderate 3 7 

( 2 )  Rurh Cr.  480 40 Heavy 40 B 

Large Stream - Medium F e r t i l i t y  

(1) Kern R. 1400 30 Heavy - C 

( 2 )  S.F. American 680 17  Heavy 2 2 D 

( 3 )  Toulumne R. 200 6 Light  18 E 

Large Stream - High F e r t i l i t y  

(' *---- - - 11 
k .c1  1-.N.F.-Eeather: 1000 6 2 Heavy - F 

(2 )  Putah Cr. 5000 50 Heavy 70 C 

( 3 )  Hat Cr. 500 30 Heavy 6 3 H 

(4 )  owen; R. 1500 - Heavy - I 

A. Lower Fish Valley (1970) F. Belaw Caribou (1954) 

8. Below In take  (1954) G. Below Monticel lo  Darn (1964) 

C. Above Fairview Dam (1961) H. Be1,ow PC&E .Pwerhouee (1972) 
-;Y'Lt 

D. Below Kyburz (1968) I. B e l w  Pleasant  Valley Dam (1971) 

E. B e l w  Hetch Hetchy (1970) 
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ÿ able 10.  Es t imated  maximum p o t e n t i a l  y i e l d  o f  wild t r o u t  frore C a l i f o r n i a ' s  
c o l  dwat er s t reams.  

Stream Surface Bitmaas Total Est. Potent ial  Hsx. Yield 
Width - Acre8 Lbe/Acre Standing Crop L b a / ~ c r e  Total Lba. - 

0- 7 6500 70 453,000 40 260,000 

8-20 4 900 35 1 71,000 3 5 172,000 

21-1'00 7 700 20 154,000 30 231,000 

101+ 6700 10 67,000 15 105,000 

Total , 25800 845,000 768,000 

Estimated maximum p o t e n t i a l  annu'al y i e l d  in te rms o f  c a t c h a b l e  s i z e d  
wi ld  t r o u t .  

Stream Stream Eat. Max. Yield Eat. Hax. Yield 
Width - Miles - Per Mile of Adult Trout 

0-7 13,400 200 2,680,000 

8-20 3,100 400 1,2kO,OOO 

21-100 1,300 700 910,000 

101+ 200 I 1,000 200,000 - 
Total 18,000 5,030,000 
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