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SUMMARY

Sampl ing a t  f i s h  i n d e x  s i t e s  w a s  c o n d u c t e d  a t  f i v e  l o c a t i o n s  i n
Foxy a n d  B u c k  c r e e k s  f o r  E q u i t y  S i l v e r  M i n e s  L t d .  d u r i n g  S e p t e m b e r
1991 .  T h i s  i s  t h e  s i x t h  y e a r  o f  p o p u l a t i o n  e s t i m a t e s  i n  F o x y  C r e e k
and t h e  f o u r t h  y e a r  i n  B u c k  C r e e k .

The f i s h  s a m p l i n g  d a t a  c o l l e c t e d  t o  d a t e  i n d i c a t e s  t h a t  l o w e r  F o x y
Creek c o n t i n u e s  t o  p r o v i d e  a  v e r y  p r o d u c t i v e  j u v e n i l e  r a i n b o w  t r o u t
r e a r i n g  e n v i r o n m e n t .  F i s h  p o p u l a t i o n s  r e m a i n e d  h i g h  i n  1 9 9 1 ,  w i t h
r a i n b o w  f r y  n u m b e r s  a t  t h e i r  h i g h e s t  l e v e l s  r e c o r d e d  t o  d a t e .
T o t a l  p a r r  p r o d u c t i o n  e s t i m a t e s  i n  t h e  s t u d y  s e c t i o n s  h a v e  r e m a i n e d
a t  r e l a t i v e l y  c o n s t a n t  l e v e l s  d e s p i t e  f l u c t u a t i o n s  i n  f r y  numbers .
H a b i t a t  c h a n g e s  a t  t h e  l o w e r  s a m p l e  s i t e  may  a c c o u n t  f o r  t h e  m o s t
s i g n i f i c a n t  d i f f e r e n c e s  o v e r  t h e  y e a r s  -  a n d  t h e  l o s s  o f  d e e p  p o o l
h a b i t a t  w i t h  d e b r i s  c o v e r  m a y  a c c o u n t  f o r  t h e  r e d u c t i o n  i n  o l d e r
p a r r  i n  t h i s  s i t e .  B o t h  f r y  a n d  p a r r  f o r k  l e n g t h s  w e r e  n e a r  t h e
a v e r a g e  f o r  p r e v i o u s  y e a r s .  L o n g n o s e  d a c e  c o n s i t u t e d  o v e r  10% o f
t h e  p o p u l a t i o n  e s t i m a t e s  i n  l o w e r  F o x y  C r e e k  f o r  t h e  s e c o n d  y e a r
r e f l e c t i n g  a  s i g n i f i c a n t  i n c r e a s e  i n  numbers  o v e r  e a r l i e r  y e a r s .

D e n s i t y  a n d  b i o m a s s  e s t i m a t e s  a t  t h e  s i t e  l o c a t e d  d o w n s t r e a m  o f
Bessemer C r e e k  b u t  a b o v e  G o o s l y  L a k e  r e m a i n  a t  l o w  l e v e l s  r e l a t i v e
t o  t h e  u p s t r e a m  s i t e  r e f l e c t i n g  g e n e r a l l y  p o o r  q u a l i t y  r a i n b o w
t r o u t  r e a r i n g  h a b i t a t .  H o w e v e r ,  e s t i m a t e s  f o r  t h e  p a s t  t w o " y e a r s
i n d i c a t e  r a i n b o w  numbers h a v e  i n c r e a s e d  o v e r  y e a r s  p r e v i o u s  t o  t h i s
and a r e  j u d g e d  t o  b e  s u b s t a n t i a l l y  h i g h e r  t h a n  t h e  e a r l y  1 9 8 0 ' s
when i t  w a s  d i f f i c u l t  t o  o b t a i n  a n  a d e q u a t e  s a m p l e  f o r  m e t a l
a n a l y s e s  o f  f i s h  t i s s u e .  R a i n b o w  f r y  w e r e  a g a i n  p r e s e n t  i n  t h i s
s e c t i o n ,  b u t  i n  v e r y  l o w  numbers .  R a i n b o w  f r y  numbers  a t  t h e  s i t e
upst ream o f  B e s s e m e r  C r e e k  w e r e  t h e  h i g h e s t  r e c o r d e d  t o  d a t e .
These f r y  w e r e  s m a l l ,  p o s s i b l y  r e f l e c t i n g  t h e  h i g h  d e n s i t i e s
p r e s e n t  i n  1 9 9 1 .  R a i n b o w  p a r r  numbers a t  t h e  s i t e  h a v e  r e m a i n e d  a t
a v e r y  s t e a d y  l e v e l  t h r o u g h o u t  t h e  f i v e  y e a r s  o f  p o p u l a t i o n
e s t i m a t e s  a t  t h i s  s i t e .  H a b i t a t  c o n d i t i o n s  h a v e  r e m a i n e d  s t a b l e ,
f r y  r e c r u i t m e n t  i s  a d e q u a t e ,  a n d  t h e  s i t e  p r o d u c t i v i t y  a p p e a r s  t o
r e f l e c t  t h e  a m o u n t  o f  s u i t a b l e  p a r r  h a b i t a t  a v a i l a b l e  a t  t h i s
l o c a t i o n .

S t e e l h e a d  f r y  p o p u l a t i o n  e s t i m a t e s  a t  a  s i t e  i n  l o w e r  B u c k  C r e e k
were a b o v e  t h e  a v e r a g e  o f  t h e  p r e v i o u s  f o u r  y e a r s  w h i l e  p a r r
numbers w e r e  down s l i g h t l y .  P a r r  numbers  a n d  s t e e l h e a d  b i o m a s s  a t
t h i s  s i t e  h a v e  s t a y e d  w i t h i n  a  n a r r o w  r a n g e ,  b u t  c o m p a r i s o n s  t o
sampl ing  c o n d u c t e d  i n  t h e  a r e a  p r i o r  t o  1 9 8 7  s u g g e s t  t h a t  t h e  s i t e
i s  c a p a b l e  o f  p r o d u c i n g  h i g h e r  s t e e l h e a d  p a r r  d e n s i t i e s .
S i m i l a r l y ,  f r y  d e n s i t i e s  d u r i n g  some y e a r s  h a v e  b e e n  m u c h  h i g h e r
t h a n  d u r i n g  t h e  p a s t  f i v e  y e a r s .  T h e  l o w e r  f r y  numbers  p r e s u m a b l y
r e f l e c t  p o o r e r  r e c r u i t m e n t  d u e  t o  l o w  n u m b e r s  o f  s p a w n e r s .  T h e
t e s t  f i s h e r y  i n d e x  o n  t h e  l o w e r  S k e e n a  p r o v i d e s  a n  i n d i c a t i o n  o f
t h e  s t r e n g t h  o f  t h e  f o l l o w i n g  y e a r ' s  f r y  r e c r u i t m e n t  b a s e d  o n  t h e
l a s t  f i v e  y e a r s  o f  e s t i m a t e s .
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1 . 0  INTRODUCTION

F i e l d  s t u d i e s  a s s e s s i n g  f i s h  p o p u l a t i o n s  w e r e  u n d e r t a k e n  i n  F o x y
and Buck  c r e e k s ,  t w o  s m a l l  s t r e a m s  l o c a t e d  i n  n o r t h  c e n t r a l  B r i t i s h
Columbia  n e a r  H o u s t o n  ( F i g u r e  1 ) .  T h e s e  s t u d i e s  w e r e  c o n d u c t e d
d u r i n g  e a r l y  S e p t e m b e r  1 9 9 1  f o r  E q u i t y  S i l v e r  M i n e s  L t d .  T h i s  w o r k
was u n d e r t a k e n  a s  p a r t  o f  a  m o n i t o r i n g  p r o g r a m  o f  f i s h  p o p u l a t i o n s
i n  t h e  v i c i n i t y  o f  t h e  m i n e  o p e r a t i o n  a n d  w a s  d o n e  i n  c o n j u n c t i o n
w i t h  a n  o n g o i n g  p r o g r a m  t o  c o l l e c t  f i s h  f o r  a n a l y s e s  o f  m e t a l
c o n t e n t  i n  t i s s u e s .

The 1 9 9 1  s t u d i e s  r e p r e s e n t  t h e  s i x t h  y e a r  o f  d e t a i l e d  f i s h
p o p u l a t i o n  a s s e s s m e n t s  i n  F o x y  C r e e k .  P r e v i o u s  s a m p l i n g  w a s
conducted  i n  F o x y  C r e e k  d u r i n g  1 9 8 4  a n d  f r o m  1 9 8 7  t o  1 9 9 0
(summarized i n  B u s t a r d  1 9 9 0 ) .  T h e s e  p r e v i o u s  s t u d i e s  h a v e
d e m o n s t r a t e d  t h a t  h i g h  n u m b e r s  o f  j u v e n i l e  r a i n b o w  t r o u t
(Oncorhynchus m y k i s s ) ,  a n d  l i m i t e d  n u m b e r s  o f  c h i n o o k  s a l m o n
(Oncorhynchus t s h a w y t s c h a ) ,  D o l l y  Va r d e n  c h a r  ( S a l v e l i n u s  m a l m a ) ,
longnose  d a c e  ( R h i n i c h t h y s  c a t a r a c t a e ) ,  m o u n t a i n  w h i t e f i s h
(Prosopium w i l l i a m s o n i ) ,  p r i c k l y  s c u l p i n s  ( C o t t u s  a s p e r ) ,  a n d
longnose  s u c k e r s  ( C a t o s t o m u s  c a t o s t o m u s )  a r e  p r e s e n t  i n  F o x y  C r e e k
d u r i n g  some y e a r s .  R a i n b o w  t r o u t  a r e  p r e s e n t  i n  a  c a n y o n  s e c t i o n
10 t o  1 2  km u p s t r e a m  f r o m  Maxan C r e e k ,  b u t  a r e  m o s t  numerous i n  t h e
l o w e r  3  k m  g r a v e l  f a n  s e c t i o n  o f  t h e  c r e e k  ( B u s t a r d  1 9 8 4 ) .

Based o n  t h e  l o w  number  o f  t r o u t  o l d e r  t h a n  a g e  1 +  s a m p l e d  d u r i n g
t h e  l a t e  summer  p e r i o d  a t  l o c a t i o n s  i n  l o w e r  F o x y  C r e e k ,  i t  i s
p r o b a b l e  t h a t  m o s t  r a i n b o w  t r o u t  r e m a i n  i n  t h e  s t r e a m  f o r  t w o  a n d
sometimes t h r e e  w i n t e r s .  T h e s e  f i s h  t h e n  m o v e  d o w n s t r e a m ,
presumably  a s  f l o w s  d e c l i n e  d u r i n g  t h e  e a r l y  summer.  I t  i s  assumed
t h a t  j u v e n i l e  r a i n b o w  t r o u t  i n  F o x y  C r e e k  a r e  t h e  p r o g e n y  o f
r e s i d e n t  r a i n b o w  t r o u t  ( p o s s i b l y  f r o m  M a x a n  L a k e )  a n d  a r e  n o t
s t e e l h e a d  t r o u t  ( O n c o r h y n c h u s  m y k i s s ) ,  a l t h o u g h  t h i s  h a s  n o t  b e e n
v e r i f i e d .  T h e  p r e s e n c e  o f  j u v e n i l e  c h i n o o k  s a l m o n  i n  l o w e r  F o x y
Creek d u r i n g  s o m e  y e a r s  i n d i c a t e s  t h a t  s t e e l h e a d  w o u l d  h a v e  n o
d i f f i c u l t y  g a i n i n g  a c c e s s  t o  l o w e r  F o x y  C r e e k  d u r i n g  t h e  s p r i n g
h i g h - f l o w  p e r i o d .

The D e p a r t m e n t  o f  F i s h e r i e s  a n d  O c e a n s  p l a n t e d  1 5 , 0 0 0  h a t c h e r y -
r a i s e d  c o h o  s a l m o n  ( O n c o r h y n c h u s  k i s u t c h )  f r y  i n  t h e  l o w e r  1  km o f
Foxy C r e e k  i n  J u l y  1 9 9 0 .  J u v e n i l e  c o h o  f r o m  t h i s  o u t p l a n t i n g
compr ised  15% o f  t h e  t o t a l  c a t c h  a t  t h e  t w o  l o w e r  F o x y  C r e e k  s a m p l e
s i t e s  d u r i n g  S e p t e m b e r  1 9 9 0 .  D e s p i t e  t h e s e  a d d i t i o n s ,  r a i n b o w
t r o u t  f r y  d e n s i t i e s  a n d  t o t a l  r a i n b o w  b i o m a s s  r e m a i n e d  h i g h  i n
1990,  w h i l e  y e a r l i n g  d e n s i t i e s  w e r e  b e l o w  a v e r a g e .  N o  c o h o
o u t p l a n t i n g s  w e r e  c o n d u c t e d  d u r i n g  1 9 9 1 .

The 1 9 9 1  s t u d i e s  r e p r e s e n t  t h e  f i f t h  y e a r  t h a t  f i s h  p o p u l a t i o n
m o n i t o r i n g  h a s  b e e n  c o n d u c t e d  i n  Buck  C r e e k  f o r  E q u i t y  S i l v e r  M i n e s
L t d .  F i s h  s a m p l i n g  i n  l o w e r  B u c k  C r e e k  h a d  b e e n  u n d e r t a k e n  a t  a
number o f  s i t e s  b e t w e e n  1 9 8 1  a n d  1 9 8 6  a s  p a r t  o f  a  s t e e l h e a d  s t o c k
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m o n i t o r i n g  p r o g r a m  b y  t h e  M i n i s t r y  o f  E n v i r o n m e n t  ( s u m m a r i z e d  i n
Tr e d g e r  1 9 8 7 ) .  A p p r o x i m a t e l y  3 0  km o f  B u c k  C r e e k  i s  a c c e s s i b l e  t o
s t e e l h e a d  t r o u t .  T h e  l o w e r  e n d  o f  Buck C r e e k  a l s o  r e c e i v e s  l i m i t e d
use b y  c h i n o o k  a n d  c o h o  s a l m o n .  A s  w e l l  l o n g n o s e  d a c e ,  l o n g n o s e
s u c k e r s ,  a n d  m o u n t a i n  w h i t e f i s h  a r e  p r e s e n t  i n  t h e  l o w e r  c r e e k .
F i s h  p o p u l a t i o n  e s t i m a t e s  w e r e  c o n d u c t e d  f o r  t h e  f i r s t  t i m e  i n  1 9 8 7
a t  t w o  f i s h  s a m p l e  s i t e s  i n  B u c k  C r e e k  u p s t r e a m  o f  G o o s l y  L a k e
( F i g u r e  1 ) .  T h e s e  s i t e s  h a d  p r e v i o u s l y  b e e n  f i s h  c o l l e c t i o n  a r e a s
f o r  s u b s e q u e n t  t i s s u e  m e t a l  a n a l y s e s .  R a i n b o w  t r o u t ,  l o n g n o s e
s u c k e r s ,  p r i c k l y  s c u l p i n s ,  a n d  r e d s i d e  s h i n e r s  ( R i c h a r d s o n i u s
b a l t e a t u s )  a r e  p r e s e n t  i n  u p p e r  B u c k  C r e e k  ( s u m m a r i z e d  i n  B u s t a r d
1 9 9 0 ) .  J u v e n i l e  r a i n b o w  t r o u t  i n  t h i s  s e c t i o n  a r e  p r e s u m e d  t o  b e
t h e  p r o g e n y  o f  G o o s l y  L a k e  f i s h .  N o  r e s i d e n t  a d u l t s  a r e  p r e s e n t  i n
t h e  s a m p l e  s i t e s  d u r i n g  t h e  f a l l  p e r i o d .

2 . 0  METHODS

F i e l d  s t u d i e s  w e r e  c o n d u c t e d  b y  a  c r e w  o f  t w o  f r o m  A u g u s t  3 0  t o
September 6 ,  1 9 9 1  -  a  s i m i l a r  t i m e  p e r i o d  t o  a l l  o t h e r  y e a r s  o f
s a m p l i n g .  A c c e s s  t o  f o u r  o f  t h e  f i v e  s i t e s  s a m p l e d  was b y  v e h i c l e .
S i t e  BB1 i n  B u c k  C r e e k  j u s t  u p s t r e a m  o f  G o o s l y  L a k e ,  w a s  a c c e s s e d
by b o a t .

The d e t a i l e d  f i s h  s a m p l e  s i t e  o n  l o w e r  F o x y  C r e e k  ( S i t e  F F 1  i n
F i g u r e  1 )  w a s  r e - l o c a t e d  i n t o  i t s  f o r m e r  c h a n n e l  i n  1 9 9 0  a n d
rema ined  a t  t h i s  l o c a t i o n  i n  1 9 9 1 .  F o x y  C r e e k  h a d  s h i f t e d  c o u r s e
i n  t h i s  s e c t i o n  o f  t h e  f a n  a n d  h a d  c u t  a  n e w  c h a n n e l  5 0  m  s o u t h  o f
t h e  o r i g i n a l  c h a n n e l  t h a t  w a s  l e f t  d r y  i n  1 9 8 9 .  T h e  l o c a t i o n  o f
S i t e  F F 2  r e m a i n e d  u n c h a n g e d  f r o m  t h e  p r e v i o u s  t h r e e  y e a r s .  S i t e
BB1 o n  Buck C r e e k  b e l o w  Bessemer  C r e e k  was r e - l o c a t e d  a p p r o x i m a t e l y
50 m  u p s t r e a m  o f  t h e  s i t e  s a m p l e d  d u r i n g  p r e v i o u s  y e a r s  d u e  t o  a
b e a v e r  dam a t  t h e  o l d  l o c a t i o n .  S i t e  BB2 h a s  r e m a i n e d  u n c h a n g e d
1 . 5  k m  u p s t r e a m ,  a b o v e  t h e  B e s s e m e r  C r e e k  c o n f l u e n c e  w i t h  B u c k
C r e e k .  T h e  l o w e s t  s i t e  o n  B u c k  C r e e k  c o r r e s p o n d s  t o  S i t e  3  o f  t h e
M i n i s t r y  o f  E n v i r o n m e n t  s t e e l h e a d  i n d e x  s i t e s  ( T r e d g e r  1 9 8 7 ) .

The s a m p l e  s i t e s  w e r e  b l o c k e d  w i t h  s t o p n e t s  a t  t h e i r  u p s t r e a m  a n d
downstream e n d s  a n d  s a m p l e d  u s i n g  a  g a s - p o w e r e d  C o f f e l t
e l e c t r o s h o c k e r .  F i s h  c a p t u r e d  w e r e  a n a e s t h e t i z e d ,  m e a s u r e d  t o  t h e
n e a r e s t  m i l l i m e t e r  a n d  r e t u r n e d  t o  t h e  s t r e a m  a t  t h e  e n d  o f  t h e
s a m p l i n g .  A t  l e a s t  5 0  r a i n b o w  f r y  w e r e  m e a s u r e d  a t  e a c h  s i t e  when
a v a i l a b l e .  T h i s  i s  a n  i n c r e a s e  f r o m  3 0  f r y  measurements  t a k e n  i n
p r e v i o u s  y e a r s .  T h e  t w o - s t e p  r e m o v a l  m e t h o d  ( S e b e r  a n d  L e C r e n
1967)  w a s  u s e d  t o  e s t i m a t e  f i s h  p o p u l a t i o n s .

Sample s i t e  a r e a s  w e r e  c a l c u l a t e d  f r o m  measurements  o f  l e n g t h  a n d
a s e r i e s  o f  w i d t h  m e a s u r e m e n t s  m a d e  a t  5 - m  i n t e r v a l s  a l o n g  t h e
s i t e .  A s  w e l l ,  w a t e r  d e p t h s  (maximum and  m e a n ) ,  w a t e r  t e m p e r a t u r e ,
s u b s t r a t e  a n d  c o v e r  c h a r a c t e r i s t i c s  w e r e  r e c o r d e d  a t  t h e  s i t e s .
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Ten  2 0 - g r a m  s a m p l e s  o f  r a i n b o w  t r o u t  w e r e  r e t a i n e d  a t  a l l  o f  t h e
s i t e s  e x c e p t  S i t e  F F 1  f o r  t i s s u e  a n a l y s e s  o f  h e a v y  m e t a l s .  S c a l e s
f o r  a g i n g  w e r e  r e m o v e d  f r o m  t h e s e  f i s h .  W e i g h t s  w e r e  c o l l e c t e d
f r o m  t h e s e  r a i n b o w  a s  w e l l  a s  f r o m  a  s a m p l e  o f  r a i n b o w  f r y  a n d
o t h e r  s p e c i e s  c a p t u r e d  i n  o r d e r  t o  c a l c u l a t e  b i o m a s s  a t  t h e  s i t e s .
M e a s u r e m e n t s  w e r e  m a d e  t o  t h e  n e a r e s t  0 . 1  g  u s i n g  a  p o r t a b l e
S a r t o r i u s  e l e c t r o n i c  b a l a n c e .

Each s a m p l e  c o l l e c t e d  f o r  m e t a l  a n a l y s e s  w a s  p l a c e d  i n  a  s e p a r a t e
bag ,  f r o z e n  a n d  s h i p p e d  t o  A S L  L a b o r a t o r i e s .  T h e  l e n g t h ,  w e i g h t
and a g e  c h a r a c t e r i s t i c s  o f  t h e s e  f i s h  a r e  p r e s e n t e d  i n  A p p e n d i x  1 .
The r e s u l t s  o f  t h e  h e a v y  m e t a l  a n a l y s e s  w e r e  r e t u r n e d  d i r e c t l y  t o
E q u i t y  S i l v e r  M i n e s  L t d .  a n d  a r e  n o t  p r e s e n t e d  i n  t h i s  r e p o r t .

3 . 0  RESULTS AND DISCUSSION

3 . 1  F o x y  C r e e k

A t o t a l  o f  5 3 0  m2 a n d  1 0 4  m  o f  s t r e a m  l e n g t h  i n  F o x y  C r e e k  w a s
samp led  ( T a b l e  1 ) .  T h e  t o t a l  l e n g t h  o f  s t r e a m  s a m p l e d  h a s  b e e n
s i m i l a r  f o r  a l l  y e a r s  o f  s a m p l i n g .  T h e  a r e a  s a m p l e d  v a r i e s
a n n u a l l y  a n d  t h e  s m a l l e r  a r e a  s a m p l e d  i n  1 9 9 1  r e f l e c t s  t h e  l o w
s t r e a m f l o w  c o n d i t i o n s  p r e s e n t  d u r i n g  t h e  s a m p l e  p e r i o d .  T h e  t w o
samp le  s i t e s  c o m b i n e d  c o m p r i s e  n e a r l y  3 . 5 %  o f  t h e  t o t a l  h a b i t a t  i n
t h e  m a i n  f i s h - p r o d u c i n g  s e c t i o n  o f  F o x y  C r e e k .  T h e  t h i c k  a l g a l  m a t
c o v e r i n g  t h e  s t r e a m b e d  i n  l o w e r  F o x y  C r e e k  w a s  a g a i n  p r e s e n t  i n
1991,  a l t h o u g h  l e v e l s  w e r e  j u d g e d  t o  b e  l e s s  a t  t h e  l o w e r  s i t e
(FF1) t h a n  i n  1 9 9 0 .

The s a m p l e  s i t e  a t  F F 1  i s  l e s s  c o m p l e x  w i t h  l i t t l e  d e b r i s  o r  d e e p
p o o l  h a b i t a t  c o m p a r e d  t o  t h e  e a r l i e r  y e a r s  o f  t h e  s t u d y .  I n  1 9 8 4
t h e  s i t e  w a s  d e s c r i b e d  a s  h a v i n g  d e b r i s  c o v e r  t h r o u g h o u t ,  w i t h
p o o l s  u p  t o  1  m  i n  d e p t h .  I n  1 9 9 1 ,  d e b r i s  c o v e r  w a s  e s t i m a t e d  a t
15% o f  t h e  s i t e ,  w i t h  a  5 0  c m  maximum d e p t h  f o r  t h e  p o o l s .  H a b i t a t
c o n d i t i o n s  a t  S i t e  F F 2  w e r e  u n c h a n g e d  f r o m  p r e v i o u s  y e a r s .

A t o t a l  o f  1 7 6 8  f i s h  w e r e  c a p t u r e d  a t  t h e  t w o  s i t e s  i n  1 9 9 1 ,  w e l l
above t h e  a v e r a g e  o f  1 2 0 0  f i s h  ( T a b l e  1 ) .  T h e  d e t a i l e d  c a t c h
r e s u l t s  f o r  e a c h  s i t e  a r e  p r e s e n t e d  i n  A p p e n d i x  2 .  T h e  c a t c h  w a s
a g a i n  d o m i n a t e d  b y  r a i n b o w  t r o u t  ( 8 7 . 2 % ) .  A  s i g n i f i c a n t  d i f f e r e n c e
f r o m  1 9 9 0  i s  t h e  n e a r l y  c o m p l e t e  a b s e n c e  o f  c o h o  i n  t h e  s a m p l e .  N o
h a t c h e r y  o u t p l a n t i n g s  w e r e  c o n d u c t e d  i n  1 9 9 1 ,  a n d  f o u r  c o h o
y e a r l i n g s  f r o m  t h e  p r e v i o u s  y e a r  w e r e  a l l  t h a t  r e m a i n e d .  C h i n o o k
j u v e n i l e s  w e r e  n o t  p r e s e n t  i n  t h e  1 9 9 1  s a m p l e .  L o n g n o s e  d a c e  a g a i n
c o m p r i s e d  a  s i g n i f i c a n t  p o r t i o n  o f  t h e  c a t c h  ( 1 1 . 2 % ) .  T h e r e  h a s
been a n  i n c r e a s e  i n  l o n g n o s e  d a c e  n u m b e r s  p r e s e n t  a t  t h e  F o x y  C r e e k
s i t e s  s i n c e  1 9 9 0 .
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(Combined)  f r o m  1 9 8 4  t o  1 9 9 1 .

SPECIES 1984

( % )

1987

( % )

1988

( % )

1989

( % )

1990

( % )

RAINBOW F RY 799
( 5 7 . 2 )

660
( 7 2 . 7 )

768
( 6 6 . 3 )

546
( 6 2 . 8 )

929
( 5 5 . 8 )

RAINBOW PARR 593
( 4 2 . 4 )

202
( 2 2 . 2 )

319
( 2 7 . 5 )

315
( 3 6 . 2 )

246
( 1 4 . 8 )

CHINOOK 4
( 0 . 3 )

0 0 2
( 0 . 2 )

29
( 1 . 7 )

COHO 0 0 0 0 249
( 1 5 . 0 )

DACE 2
( 0 . 1 )

36
( 4 . 0 )

49
( 4 . 2 )

6
( 0 . 7 )

205
( 1 2 . 3 )

WHITEFISH 0 6
( 0 . 7 )

16
( 1 . 4 ) ( 0 . 1 )

2
( 0 . 1 )

SCULPINS 0 4
( 0 . 4 )

3
( 0 . 3 )

0 2
( 0 . 1 )

SUCKERS 0 0 4
( 0 . 3 )

0 3
( 0 . 2 )

TOTAL 1398 908 1159 870 1665

AREA (m2) 624 531 659 678 523

LENGTH ( m ) 104 104 103 103 104

Ta b l e  1 .  C a t c h  C o m p o s i t i o n  o f  F o x y  C r e e k  F i s h  S a m p l e  S i t e s

MEAN
8 4 - 9 0

(%)

740
( 6 1 . 7 )

335
( 2 7 . 9 )

7
( 0 . 6 )

50
( 4 . 2 )

60
( 5 . 0 )

5
( 0 . 4 )

2
( 0 . 2 )

1
( 0 . 1 )

1200

603

104

T o t a l  n u m b e r s  o f  r a i n b o w  t r o u t  f r y  i n  1 9 9 1  w e r e  t h e  h i g h e s t  o n
r e c o r d  f o r  t h e  t w o  s i t e s  c o m b i n e d .  T h e  p o p u l a t i o n  e s t i m a t e s  f o r
t h e  s i t e s  ( i n c l u d i n g  95% c o n f i d e n c e  i n t e r v a l s  f o r  t h e  e s t i m a t e s )
a r e  s h o w n  i n  F i g u r e  2  w i t h  m o r e  d e t a i l e d  i n f o r m a t i o n  i n  A p p e n d i x  3 .
D e n s i t y  e s t i m a t e s  c o m b i n e d  f o r  t h e  t w o  s i t e s  a r e  p r e s e n t e d  i n
F i g u r e  3 ,  w h i l e  a  b r e a k d o w n  c o m p a r i n g  t h e  t w o  s i t e s  i s  p r e s e n t e d  i n
Ta b l e  2 .  F r y  n u m b e r s  h a v e  i n c r e a s e d  s u b s t a n t i a l l y  i n  t h e  l o w e r
Foxy  s a m p l e  s i t e s ,  w i t h  t h e  l a r g e s t  i n c r e a s e  o v e r  p r e v i o u s  y e a r s
o c c u r r i n g  a t  S i t e  F F 1 .  T h i s  m a y  r e f l e c t  a n  i n c r e a s e d  s t a b i l i t y  a t
t h i s  s i t e  i n  t h e  p a s t  t w o  s u m m e r s  a f t e r  t h e  c r e e k  h a s  b e e n  r e -
e s t a b l i s h e d  i n  t h e  m a i n  c h a n n e l .  R a i n b o w  t r o u t  f r y  d e n s i t i e s  h a v e
been m o r e  s t a b l e  a t  S i t e  F F 2  ( T a b l e  2 ) .
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Figure 2. Foxy Creek rainbow trout population estimates
for the period 1984 to 1991.
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Figure 3. Rainbow trout density estimates in Foxy Creek
from 1984 to 1991.
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Ta b l e  2 .  S u m m a r y  o f  R a i n b o w Tr o u t  D e n s i t y  E s t i m a t e s  i n  F o x y
t o  1 9 9 1 .Creek  f r o m  1 9 8 4

SAMPLE
SITE

YEAR DENSITY ( f i s h / m 2 )
0+ 1 +  > 2 +

FF1 1984 0 . 88 0 .63 0 . 2 1

1987 0 . 6 6 0 . 3 0 0 . 0 9

1988 0 . 32 0 . 2 6 0 . 0 5

1989 0 . 3 4 0 . 5 5 0 . 0 4

1990 1 . 8 1 0 . 18 0 . 0 1

( 1 9 8 4 - 9 0 ) 0 . 7 3 0 . 3 8 0 . 0 8

1991 1 . 8 7 0 . 3 7 0 . 0 1

FF2 1984 1 . 6 6 0 . 86 0 . 2 0

1987 2 . 03 0 . 30 0 . 0 6

1988 1 . 82 0 . 5 5 0 . 0 7

1989 1 . 1 0 0 . 34 0 . 0 4

1990 1 . 7 5 0 .63 0 . 03

( 1 9 8 4 - 9 0 ) 1 . 6 7 0 . 5 4 0 . 0 8

1991 2 . 5 1 0 . 6 2 0 . 2 2

MEAN 1984 1 . 27 0 . 74 0 . 2 0

1987 1 . 34 0 . 30 0 . 0 8

1988 1 . 07 0 . 4 0 0 . 0 6

1989 0 . 72 0 . 44 0 . 0 4

1990 1 . 78 0 . 4 0 0 . 0 2

( 1 9 8 4 - 9 0 ) 1 . 2 4 0 . 4 6 0 . 0 8

1991 2 . 1 9 0 . 4 9 0 . 1 2
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Ta b l e  3 .  S u r v i v a l  o f  A g e  0 +  Ra inbow  t o  A g e  1 +  B a s e d  o n
Combined E s t i m a t e s  f o r  S i t e s  F F 1  a n d  F F 2 .

YEAR AGE 0 + AGE 1+1 SURVIVAL ( % )

1987 660 279 4 2 . 3
1988 768 286 3 7 . 2
1989 546 234 4 2 . 9
1990 929 277 2 9 . 8

Rainbow p a r r  numbers  i n  l o w e r  F o x y  C r e e k  w e r e  s l i g h t l y  a b o v e  t h e
a v e r a g e  f o r  t h e  p r e v i o u s  y e a r s  ( T a b l e  1  a n d  F i g u r e  2 ) .  T o t a l  p a r r
e s t i m a t e s  f o r  t h e  t w o  s i t e s  c o m b i n e d  h a v e  b e e n  v e r y  s t e a d y  s i n c e
1987,  r a n g i n g  f r o m  2 0 2  t o  3 4 9  f i s h  a n n u a l l y  a t  t h e  s i t e s .
S i m i l a r l y ,  w h e n  e x p r e s s e d  a s  d e n s i t y  o f  p a r r ,  t h e  1 9 9 1  r e s u l t s  w e r e
s l i g h t l y  a b o v e  a v e r a g e  ( F i g u r e  3  a n d  T a b l e  2 ) .  A s  i n  p a s t  y e a r s ,
r a i n b o w  p a r r  d e n s i t i e s  w e r e  c o n s i d e r a b l y  h i g h e r  a t  S i t e  FF2  t h a n  a t
FF1.  S i t e  F F 2  h a s  m o r e  d e e p  p o o l  h a b i t a t  w i t h  c o m p l e x  d e b r i s
c o v e r,  a n d  t h i s  m a y  h e l p  t o  a c c o u n t  f o r  t h e s e  h i g h e r  p a r r
d e n s i t i e s .  I n  p a r t i c u l a r  a g e  2 +  f i s h  w o u l d  t e n d  t o  u s e  d e e p e r
w a t e r  a r e a s .

Ta b l e  3  s h o w s  t h e  e s t i m a t e d  s u r v i v a l  o f  a g e  0 +  r a i n b o w  f r y  t o  a g e
1+ p a r r  t h e  s u b s e q u e n t  S e p t e m b e r.  S u r v i v a l  r a n g e d  f r o m  30% t o  43%
w i t h  t h e  b e s t  s u r v i v a l  o c c u r r i n g  d u r i n g  y e a r s  o f  l o w e s t  f r y
numbers. T h e  d a t a  s u g g e s t s  t h a t  l o w e r  F o x y  C r e e k  i s  a d e q u a t e l y
seeded w i t h  f r y  a n d  t h a t  a g e  1 +  p r o d u c t i o n  h a s  b e e n  v e r y  s t e a d y
from y e a r - t o - y e a r  d e s p i t e  f l u c t u a t i o n s  i n  f r y  a b u n d a n c e .

Biomass e s t i m a t e s  f o r  r a i n b o w  t r o u t  i n  t h e  t w o  F o x y  C r e e k  s i t e s  a r e
summarized i n  T a b l e  4  w i t h  m o r e  d e t a i l e d  i n f o r m a t i o n  p r o v i d e d  i n
Appendix  4  T a b l e  1 .  T h e  1 9 9 1  b i o m a s s  e s t i m a t e s  e x c e e d  a l l  y e a r s
e x c e p t  t h e  f i r s t  y e a r  o f  s u r v e y  i n  1 9 8 4 .  T h e  i n c r e a s e  b e t w e e n  1 9 9 0
and 1 9 9 1  i s  l a r g e l y  a  r e s u l t  o f  i n c r e a s e d  a g e  1 +  p a r r  p r o d u c t i o n  a t
S i t e  FF1  ( A p p e n d i x  4  T a b l e  1 ) .  T h e  b i g g e s t  d i f f e r e n c e  b e t w e e n  1 9 9 1
biomass e s t i m a t e s  a n d  1 9 8 4  e s t i m a t e s  i s  t h e  r e d u c e d  p a r r  p r o d u c t i o n
a t  S i t e  F F 1  compared  t o  t h e  e a r l i e s t  y e a r  o f  s u r v e y ,  p a r t i c u l a r l y
age 2 +  f i s h .  A g e  2 +  r a i n b o w  p r o d u c t i o n  a t  t h i s  s i t e  e x c e e d e d  4 . 3
g/m2 i n  1 9 8 4  c o m p a r e d  t o  0 . 1  g/m2 i n  1 9 9 1 .

1 B a s e d  o n  f o l l o w i n g  y e a r  e s t i m a t e s .
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Ta b l e  4 .  Summary o f  B i o m a s s  E s t i m a t e s  o f  R a i n b o w  T r o u t  f o r
t h e  F o x y  C r e e k  S i t e s  Combined f r o m  1 9 8 4  t o  1 9 9 1 .

YEAR BIOMASS ESTIMATES

GRAMS/M2 GRAMS FROM 2  S I T E S

1984 9 . 6 5977

1987 3 . 3 1758

1988 3 . 3 2283

1989 2 . 5 1700

1990 4 . 4 2445

1991 5 . 5 3186

Ta b l e  5 .  S u m m a r y  o f  R a i n b o w  T r o u t  A g e  0 +  a n d  A g e  1 +  F o r k
Lengths  (mm) C o m b i n e d  f o r  t h e  Tw o  F o x y  C r e e k  S i t e s .

YEAR FORK LENGTHS

AGE 0 + AGE 1 +

1984 3 4 . 3 7 7 . 6

1987 3 8 . 8 8 1 . 0

1988 3 9 . 2 7 9 . 8

1989 3 7 . 7 7 2 . 7

1990 3 8 . 0 7 5 . 0

( 1 9 8 4 - 9 0 ) 3 7 . 6 7 7 . 2

1991 3 7 . 1 7 7 . 2

R a i n b o w  f r y  a n d  a g e  1 +  p a r r  mean f o r k  l e n g t h s  w e r e  n e a r  t h e  a v e r a g e
f o r  t h e  p r e v i o u s  f o u r  y e a r s  ( T a b l e  5  a n d  F i g u r e  4 ) .  U n l i k e  1 9 9 0 ,
no d i f f e r e n c e s  w e r e  n o t e d  i n  r a i n b o w  f r y  f o r k  l e n g t h s  b e t w e e n  S i t e
FF1 ( 3 7 . 2  mm) a n d  FF2  ( 3 7 . 0  mm) .  T h e  5  mm d i f f e r e n c e  n o t e d  b e t w e e n
mean f r y  l e n g t h s  a t  t h e s e  s i t e s  i n  1 9 9 0  w a s  r e f l e c t e d  i n  s m a l l e r
age 1 +  p a r r  a t  S i t e  F F 1  i n  1 9 9 1 .  E x t e n s i v e  c h a n n e l  d i s t u r b a n c e  a t
S i t e  F F 1  i n  1 9 8 9  a n d  1 9 9 0  m a y  h a v e  r e d u c e d  i n v e r t e b r a t e  p r o d u c t i o n
r e s u l t i n g  i n  s m a l l  f i s h  s i z e s  a t  t h i s  s i t e  i n  1 9 9 0  ( B u s t a r d  1 9 9 0 ) .
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Ta b l e  6 .  R a i n b o w  T r o u t  D e n s i t y  a n d  B i o m a s s  E s t i m a t e s  i n  F o x y
Creek  Compared t o  B e s t  A d j a c e n t  R a i n b o w  T r o u t
S t r e a m s .

SYSTEM FRY DENSIT IES
( f i sh /m2)

PARR DENSIT IES
( f i s h / m 2 )

BIOMASS
(g/m2)

DUNCAN* 1 . 9 6 0 . 4 0 6 . 0

MORRISON T R I B * 1 . 4 7 0 . 6 7 5 . 1

N I T H I * * 2 . 4 1 0 . 3 7 5 . 8

RAMSAY** 1 . 3 4 0 . 1 2 3 . 1

UNCHA** 0 . 9 2 0 . 0 3 2 . 2

FOXY ( 1 9 8 4 - 9 1 ) 1 . 4 0 0 . 5 5 4 . 8

FOXY 1 9 9 1 2 . 1 9 0 . 6 1 5 . 5

I t  i s  i n t e r e s t i n g  t o  n o t e  t h e  r e l a t i o n s h i p  b e t w e e n  r a i n b o w  f r y  f o r k
l e n g t h s  a n d  r a i n b o w  t r o u t  b i o m a s s  ( F i g u r e  5 ) .  D u r i n g  y e a r s  o f  h i g h
b i o m a s s  s u c h  a s  1 9 8 4 ,  r a i n b o w  f r y  t e n d e d  t o  b e  s m a l l ,  w h i l e  d u r i n g
t h o s e  y e a r s  o f  l o w  b i o m a s s ,  f r y  s i z e s  t e n d e d  t o  b e  l a r g e r .  T h e s e
r e s u l t s  s u g g e s t  t h a t  t h e  s i t e s  a r e  a t  c a r r y i n g  c a p a c i t y  d u r i n g
y e a r s  o f  h i g h e r  b i o m a s s .

Ta b l e  6  c o m p a r e s  t h e  d e n s i t y  a n d  b i o m a s s  o f  r a i n b o w  f r y  a n d  p a r r  i n
F o x y  C r e e k  b a s e d  o n  t h e  s i x  y e a r s  o f  m e a s u r e m e n t s  t o  d e n s i t y  a n d
b i o m a s s  i n f o r m a t i o n  c o l l e c t e d  i n  t h e  b e s t  s i m i l a r - s i z e d  r a i n b o w
t r i b u t a r i e s  t o  B a b i n e  a n d  F r a n c o i s  l a k e s .  T h e  f r y  a n d  p a r r
d e n s i t i e s  a n d  b i o m a s s  e s t i m a t e s  f r o m  F o x y  C r e e k  i n  1 9 9 1  a r e  a t  t h e
u p p e r  e n d  o f  t h o s e  r e p o r t e d  f r o m  t h e s e  o t h e r  v e r y  p r o d u c t i v e
s y s t e m s .  T h e  s i x - y e a r  a v e r a g e  f o r  f r y  d e n s i t i e s  i n  F o x y  C r e e k  i s
i n  t h e  m i d - r a n g e  o f  t h e  l e v e l s  r e p o r t e d  f o r  t h e s e  s y s t e m s  w h i l e  t h e
e s t i m a t e s  o f  p a r r  a n d  b i o m a s s  a r e  i n  t h e  m i d  t o  u p p e r  e n d  o f  t h e
r a n g e .

*  F r o m  B u s t a r d  ( 1 9 8 9 )
* * F r o m  B u s t a r d  ( 1 9 8 7 )

The f i s h  s a m p l i n g  d a t a  c o l l e c t e d  t o  d a t e  i n d i c a t e s  t h a t  l o w e r  F o x y
C r e e k  c o n t i n u e s  t o  p r o v i d e  a  v e r y  p r o d u c t i v e  j u v e n i l e  r a i n b o w  t r o u t
r e a r i n g  e n v i r o n m e n t .  F i s h  p o p u l a t i o n s  r e m a i n  h i g h ,  a n d  d a t a
s u g g e s t s  a t  c a r r y i n g  c a p a c i t y  d u r i n g  s o m e  y e a r s .  T o t a l  p a r r
p r o d u c t i o n  e s t i m a t e s  i n  t h e  s t u d y  s e c t i o n s  h a v e  r e m a i n e d  a t
c o n s t a n t  l e v e l s  d e s p i t e  f l u c t u a t i o n s  i n  f r y  n u m b e r s .  H a b i t a t
changes  a t  t h e  l o w e r  s a m p l e  s i t e  m a y  a c c o u n t  f o r  t h e  m o s t
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Ta b l e  7 a .  C a t c h  C o m p o s i t i o n  o f  B u c k  C r e e k  F i s h  S a m p l e
f r o m  1 9 8 7  t o  1 9 9 1 .

SPECIES 1987 1988 1989 1990

( % ) ( % ) ( % ) ( % )

RAINBOW F RY 1 0 21 5
( 1 . 3 ) ( 2 6 . 6 ) ( 4 . 2 )

RAINBOW PARR 37 29 24 86
( 4 8 . 7 ) ( 5 6 . 9 ) ( 3 0 . 4 ) ( 7 2 . 3 )

WHITEFISH 13 0 8 8
( 1 7 . 1 ) ( 1 0 . 1 ) ( 6 . 7 )

SCULPINS 25 22 25 20
( 3 2 . 9 ) ( 4 3 . 1 ) ( 3 1 . 6 ) ( 1 6 . 8 )

SUCKERS 0 0 1 0
( 1 . 3 )

TOTAL 76 51 79 119

AREA (m2) 409 394 406 476

LENGTH ( m ) 66 63 65 71

s i g n i f i c a n t  d i f f e r e n c e s  i n  b i o m a s s  p r o d u c t i o n  i n  t h e  s t u d y  a r e a  -
and h a b i t a t  i n s t a b i l i t y  i n c l u d i n g  l o s s  o f  d e e p  p o o l  h a b i t a t  a t  S i t e
FF1 may h e l p  e x p l a i n  t h e  d r o p  i n  a g e  2 +  f i s h  n u m b e r s  a t  t h i s  s i t e .

3 . 2  U p p e r  B u c k  C r e e k

A t o t a l  o f  7 8 7  m2 o f  B u c k  C r e e k  u p s t r e a m  o f  G o o s l y  L a k e  c o m p r i s i n g
143 m o f  s t r e a m  m a r g i n  was  s a m p l e d  i n  1 9 9 1  ( T a b l e s  7 a  a n d  7 b ) .  T h e
l o w e r  s i t e  ( B B 1 )  w a s  m o v e d  u p s t r e a m  a p p r o x i m a t e l y  5 0  m  f r o m  t h e
a r e a  s a m p l e d  i n  p r e v i o u s  y e a r s  d u e  t o  a  n e w  b e a v e r  dam a t  t h e  o l d
l o c a t i o n .  T h i s  i s  t h e  f i r s t  f r e e - f l o w i n g  s e c t i o n  o f  s t r e a m
upst ream o f  G o o s l y  L a k e .

H a b i t a t  c h a r a c t e r i s t i c s  i n  t h e  u p p e r  s i t e  ( B B 2 )  r e m a i n e d  unchanged
f rom p r e v i o u s  y e a r s .  T h e  s i t e  i s  c o m p r i s e d  o f  e x c e l l e n t  s p a w n i n g
g r a v e l s  a n d  a  g o o d  d i v e r s i t y  o f  p o o l  a n d  r i f f l e  h a b i t a t  w i t h
abundant  d e b r i s  a n d  b a n k  c o v e r .  T h e  t o t a l  a r e a  a n d  l e n g t h  o f  s t r e a m
m a r g i n  r e m a i n e d  u n c h a n g e d  f r o m  p r e v i o u s  y e a r s .  S u s p e c t e d  o l d
spawning r e d d s  w e r e  o b s e r v e d  i n  t h e  m i d d l e  o f  t h e  s t u d y  s e c t i o n
d u r i n g  t h e  s u r v e y s .  A n  e x t e n s i v e  n e t w o r k  o f  b e a v e r  dams i n c l u d i n g

S i t e  B B 1

MEAN
8 7 - 9 0

( % )

6
( 7 . 2 )

44
( 5 4 . 7 )

7
( 9 . 0 )

23
( 2 8 . 6 )

0

80

421

66
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Ta b l e  7 b .  C a t c h  C o m p o s i t i o n  o f  B u c k  C r e e k  F i s h  S a m p l e  S i t e  B B 2
f r o m  1 9 8 7  t o  1 9 9 1 .

SPECIES 1987

( % )

1988

( % )

1989

( % )

1990

( % )

RAINBOW F RY 190
( 6 6 . 2 )

130
( 6 1 . 0 )

213
( 6 9 . 2 )

188
( 6 1 . 4 )

MEAN
8 7 - 9 0

(%)

180
( 6 4 . 7 )

RAINBOW PARR 97
( 3 3 . 8 )

83
( 3 9 . 0 )

95
( 3 0 . 8 )

11 8
( 3 8 . 6 )

4 6 (
( 1 5 4 5 ) . : -

98
( 3 5 . 3 )

TOTAL 287 213 308 306 7 0 9 279

AREA ( m 2 ) 319 359 343 340 .342 341

LENGTH ( m ) 76 77 78 78 77

a l a r g e  dam a t  t h e  r o a d  c u l v e r t  l o c a t e d  a p p r o x i m a t e l y  1  km u p s t r e a m
o f  t h e  l a k e  r e s t r i c t s  a c c e s s  f r o m  G o o s l y  L a k e  d u r i n g  m o s t  p e r i o d s
o f  t h e  y e a r .  H o w e v e r ,  r a i n b o w  t r o u t  s p a w n e r s  a r e  a b l e  t o  r e a c h  t h e
s t u d y  a r e a  d u r i n g  h i g h  f l o w  p e r i o d s  i n  t h e  s p r i n g .

N e a r l y  a l l  o f  t h e  7 9 3  f i s h  c a p t u r e d  i n  u p p e r  B u c k  C r e e k  w e r e
r a i n b o w  t r o u t  ( 9 7 % ) .  T h e  r e m a i n d e r  o f  t h e  c a t c h  w a s  c o m p r i s e d  o f
p r i c k l y  s c u l p i n s  ( 3 % )  a n d  a  s i n g l e  l o n g n o s e  s u c k e r  ( T a b l e s  7 a  a n d
7 b ) .  A s  i n  p a s t  y e a r s ,  r a i n b o w  t r o u t  w e r e  t h e  o n l y  f i s h  s p e c i e s
p r e s e n t  i n  t h e  u p p e r  s i t e .  D e t a i l e d  c a t c h  r e s u l t s  a r e  p r e s e n t e d  i n
Appendix  2 .

Only  2  r a i n b o w  f r y  w e r e  c a p t u r e d  i n  t h e  d e e p  l o w  g r a d i e n t  h a b i t a t
a t  S i t e  B B 1 .  A g e  1 +  p a r r  d e n s i t i e s  w e r e  s l i g h t l y  a b o v e  a v e r a g e
w h i l e  a g e  2 +  f i s h  w e r e  m o r e  a b u n d a n t  t h a n  d u r i n g  p a s t  y e a r s  ( T a b l e
8 a n d  F i g u r e  6 ) .  B o t h  d e n s i t y  a n d  b i o m a s s  e s t i m a t e s  ( T a b l e  1 0 )  a t
t h i s  l o w e r  s i t e  i n d i c a t e  t h a t  r a i n b o w  p r o d u c t i o n  i n  t h e  s i t e  h a s
improved f r o m  1 9 9 0  o n w a r d .

Sampl ing  r e s u l t s  a t  S i t e  BB2 i n d i c a t e  a  s h a r p  i n c r e a s e  i n  r a i n b o w
f r y  numbers  ( T a b l e  7 b ) .  A n  e s t i m a t e d  5 9 9  f r y  w e r e  p r e s e n t  a t  t h i s
s i t e ,  m o r e  t h a n  t h r e e  t i m e s  t h e  a v e r a g e  f r o m  t h e  p r e v i o u s  f o u r
y e a r s .  A n  e s t i m a t e d  1 1 0  r a i n b o w  p a r r  w e r e  p r e s e n t  i n  S i t e  B B 2 .
T h i s  i s  v e r y  c l o s e  t o  t h e  a v e r a g e  f o r  p a s t  y e a r s .  T h e  e s t i m a t e d
f r y  a n d  p a r r  p o p u l a t i o n s  ( i n c l u d i n g  95% c o n f i d e n c e  i n t e r v a l s )  a r e
shown i n  F i g u r e  7 .  N e a r l y  a l l  p a r r  c a p t u r e d  a t  t h i s  s i t e  a r e  a g e
1+,  s i m i l a r  t o  p a s t  y e a r s  ( T a b l e  8 ) .



- 14 -

Ta b l e  8 .  S u m m a r y  o f  R a i n b o w  T r o u t  D e n s i t y  E s t i m a t e s  i n  U p p e r
Buck C r e e k  f r o m  1 9 8 7  t o  1 9 9 1 .

SAMPLE
SITE

YEAR DENSITY ( f i s h / m 2 )
0+ 1 +  > 2 +

BB1 1987 0 . 0 0 0 . 0 7 0 . 02

1988 0 . 0 0 0 . 0 6 0 . 0 1

1989 0 . 0 5 0 . 04 0 . 02

1990 0 . 0 1 0 . 1 6 0 . 0 2

( 1 9 8 7 - 9 0 ) 0 . 0 2 0 . 0 8 0 . 0 2

1991 < 0 . 0 1 0 . 0 9 0 . 0 4

BB2 1987 0 . 59 0 . 2 7 0 . 03

1988 0 . 3 6 0 . 23 0 . 0 0

1989 0 . 62 0 . 2 7 0 . 0 1

1990 0 . 5 5 0 . 3 4 0 . 0 1

( 1 9 8 7 - 9 0 ) 0 . 5 3 0 . 2 8 0 . 0 1

1991 1 . 7 5 0 . 3 2 0 . 0 1

Ta b l e  9 .  S u r v i v a l  o f  A g e  0 +  Ra inbow  t o  A g e  1 +  B a s e d  o n
E s t i m a t e s  f o r  S i t e  B B 2 .

YEAR AGE 0 + AGE 1+2 SURVIVAL ( % )

1987 190 83 4 3 . 7

1988 130 92 7 0 . 8

1989 213 115 5 4 . 0

1990 188 108 5 7 . 4

2 B a s e d  o n  f o l l o w i n g  y e a r  e s t i m a t e s .
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Ta b l e  1 0 .  S u m m a r y  o f  B i o m a s s  E s t i m a t e s  o f  R a i n b o w  T r o u t  f o r
t h e  U p p e r  B u c k  C r e e k  S i t e s  f r o m  1 9 8 7  t o  1 9 9 1 .

YEAR GRAMS/le TOTAL GRAMS FROM S I T E

BB1 BB2 BB1 BB2

1987 0 . 7 7 2 . 3 5 315 750

1988 0 . 7 0 1 . 3 2 276 474

1989 0 . 5 1 1 . 5 8 207 542

1990 1 . 4 9 2 . 6 1 708 888

1991 1 . 2 2 2 . 4 2 543 827

P a r r  e s t i m a t e s  a t  t h i s  s i t e  h a v e  r e m a i n e d  w i t h i n  a  n a r r o w  r a n g e
b e t w e e n  8 3  a n d  1 1 8  f i s h  d u r i n g  t h e  p a s t  f i v e  y e a r s .  S i m i l a r l y ,
d e n s i t i e s  h a v e  c o n s i s t e n t l y  b e e n  n e a r  0 . 3  p a r r / m 2  a t  t h i s  s i t e .
E s t i m a t e d  s u r v i v a l  f r o m  a g e  0 +  f r y  t o  a g e  1 +  f i s h  t h e  f o l l o w i n g
Sep tember  h a s  r a n g e d  f r o m  4 4 %  t o  7 0 %  ( T a b l e  9 )  w i t h  t h e  b e s t
s u r v i v a l  o c c u r r i n g  d u r i n g  y e a r s  o f  p o o r  f r y  r e c r u i t m e n t .

B iomass  e s t i m a t e s  a t  S i t e s  BB2 ( 2 . 4  g /m2)  w e r e  s l i g h t l y  l o w e r  t h a n
1990 r e f l e c t i n g  s m a l l  r e d u c t i o n  i n  a g e  1 +  p a r r  n u m b e r s  a t  t h i s  s i t e
( Ta b l e  1 0 ) .  T h e s e  e s t i m a t e s  a r e  i n  t h e  l o w e r  e n d  o f  t h e  e s t i m a t e s
p r o v i d e d  f o r  o t h e r  p r o d u c t i v e  r a i n b o w  t r o u t  r e a r i n g  s t r e a m s  i n  t h e
g e n e r a l  v i c i n i t y  o f  B u c k  C r e e k  ( T a b l e  6 ) .

Ra inbow f r y  f o r k  l e n g t h s  a t  S i t e  BB2 w e r e  b e l o w  t h e  a v e r a g e  o f  t h e
p r e v i o u s  f o u r  y e a r s ,  p o s s i b l y  r e f l e c t i n g  t h e  v e r y  h i g h  d e n s i t i e s
( 1 . 7 5  f r y / m 2 )  p r e s e n t  i n  t h e  s i t e  i n  1 9 9 1  ( F i g u r e  8  a n d  Ta b l e  1 1 ) .
Age 1 +  p a r r  a t  t h i s  s i t e  w e r e  s m a l l e r  t h a n  a v e r a g e  b u t  l a r g e r  t h a n
i n  1 9 9 0  ( T a b l e  1 1 ) .  P a r r  s i z e s  a t  S i t e  B B 2  a r e  c o n s i d e r a b l y
s m a l l e r  t h a n  a t  t h e  d o w n s t r e a m  s i t e  ( B B 1 ) ,  r e f l e c t i n g  t o t a l l y
d i f f e r e n t  h a b i t a t  c o n d i t i o n s  a t  t h e  u p p e r  s i t e .

I n  s u m m a r y,  d e n s i t y  a n d  b i o m a s s  e s t i m a t e s  a t  t h e  s a m p l e  s i t e  b e l o w
Bessemer  C r e e k  ( B B 1 )  r e m a i n  a t  l o w  l e v e l s  r e l a t i v e  t o  t h e  u p p e r
s i t e .  H o w e v e r ,  e s t i m a t e s  f r o m  t h e  p a s t  t w o  y e a r s  i n d i c a t e  r a i n b o w
p a r r  n u m b e r s  h a v e  i n c r e a s e d  o v e r  y e a r s  p r e v i o u s  t o  t h i s  a n d  a r e
j u d g e d  t o  b e  s u b s t a n t i a l l y  h i g h e r  t h a n  d u r i n g  t h e  e a r l y  1 9 8 0 ' s  w h e n
i t  w a s  d i f f i c u l t  t o  o b t a i n  a n  a d e q u a t e  s a m p l e  f o r  f i s h  t i s s u e
a n a l y s i s .  R a i n b o w  f r y  n u m b e r s  a t  t h e  s i t e  u p s t r e a m  o f  B e s s e m e r
C r e e k  ( B B 2 )  w e r e  t h e  h i g h e s t  r e c o r d e d  t o  d a t e .  R a i n b o w  p a r r
numbers  a t  t h e  s i t e  h a v e  r e m a i n e d  a t  a  v e r y  s t e a d y  l e v e l  t h r o u g h o u t
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Ta b l e  1 1 .  S u m m a r y  o f  R a i n b o w  T r o u t  A g e  0 +  a n d  A g e  1 +  F o r k
Lengths  f o r  t h e  Tw o  U p p e r  B u c k  C r e e k  S a m p l e  S i t e s .

YEAR AGE 0 + AGE 1 +

BB1 BB2 BB1 BB2

1987 * 4 3 . 9 8 9 . 1 8 0 . 4

1988 * 3 9 . 0 9 2 . 2 7 9 . 7

1989 4 4 . 1 4 0 . 1 8 5 . 1 7 5 . 6

1990 * 3 8 . 3 8 9 . 0 7 1 . 0

( 1 9 8 7 - 9 0 ) 4 4 . 1 4 0 . 3 8 8 . 8 7 6 . 7

1991 * 3 6 . 6 8 9 . 1 7 4 . 6

t h e  f i v e  y e a r s  o f  p o p u l a t i o n  e s t i m a t e s  a t  t h i s  s i t e .  H a b i t a t
c o n d i t i o n s  h a v e  r e m a i n e d  s t a b l e ,  f r y  r e c r u i t m e n t  i s  a d e q u a t e ,  a n d
t h e  s i t e  p r o d u c t i v i t y  a p p e a r s  t o  r e f l e c t  t h e  a m o u n t  o f  s u i t a b l e
p a r r  h a b i t a t .

*  I n a d e q u a t e  s a m p l e  s i z e  ( < 1 5  m e a s u r e m e n t s )

3 . 3  L o w e r  B u c k  C r e e k

Sample S i t e  B B 3  i n  l o w e r  B u c k  C r e e k  w a s  3 9 0  m2 a n d  c o m p r i s e d  4 3  m
o f  s t r e a m  m a r g i n  ( Ta b l e  1 2 ) .  S t r e a m f l o w  c o n d i t i o n s  d u r i n g  s a m p l i n g
a t  t h i s  l o c a t i o n  w e r e  l o w ,  s i m i l a r  t o  1 9 9 0 .

Longnose  d a c e  w e r e  a g a i n  t h e  p r e d o m i n a n t  f i s h  s p e c i e s  p r e s e n t  a t
t h i s  s i t e  c o m p r i s i n g  5 6 %  o f  t h e  t o t a l  5 0 5  f i s h  e s t i m a t e d  i n  t h e
s a m p l e  s i t e .  T h i s  r e p r e s e n t s  a  m i n i m u m  e s t i m a t e  f o r  d a c e  s i n c e  a
p o o r  d e c l i n e  i n  f i s h  n u m b e r s  w a s  o b t a i n e d  i n  t h e  s a m p l e .  T h e  1 9 9 1
dace  e s t i m a t e s  s i m p l y  r e p r e s e n t  a  c o m b i n a t i o n  o f  t h e  f i r s t  a n d
s e c o n d  p a s s  o f  f i s h  c a u g h t  a t  t h e  s i t e  ( A p p e n d i x  2 ) .  R a i n b o w  t r o u t
(assumed t o  b e  t h e  p r o g e n y  o f  s t e e l h e a d  t r o u t )  c o m p r i s e d
a p p r o x i m a t e l y  41% o f  t h e  t o t a l  s a m p l e .  A  s m a l l  n u m b e r  o f  l o n g n o s e
s u c k e r s  ( 2 . 6 % )  a n d  m o u n t a i n  w h i t e f i s h  ( 0 . 2 % )  w e r e  a l s o  p r e s e n t  i n
t h e  s a m p l e  s i t e .

T o t a l  s t e e l h e a d  f r y  n u m b e r s  ( 1 7 5 )  w e r e  h i g h e r  t h a n  t h e  a v e r a g e
s i n c e  1 9 8 7  ( 1 1 3 )  w h i l e  s t e e l h e a d  p a r r  n u m b e r s  ( 3 4 )  w e r e  t h e  l o w e s t
r e c o r d e d  a t  t h i s  s i t e  ( T a b l e  1 2 ) .  N e a r l y  h a l f  o f  t h e  s t e e l h e a d
p a r r  c a p t u r e d  i n  1 9 9 1  w e r e  o l d e r  p a r r  ( a g e  2 +  a n d  t w o  a g e  3 +  f i s h ) .
The l o w e r  d e n s i t i e s  o f  a g e  1 +  f i s h  a t  t h i s  s i t e  m a y  r e f l e c t  t h e
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Ta b l e  1 2 .  C a t c h  C o m p o s i t i o n  o f  L o w e r  B u c k  C r e e k  F i s h
f r o m  1 9 8 7  t o  1 9 9 1 .

SPECIES 1987

( % )

1988

( % )

1989

( % )

1990

( % )

STEELHEAD F RY 217 66 109 58
( 3 9 . 7 ) (28 .6 ) (40 .1 ) ( 1 4 . 7 )

STEELHEAD PARR 49 39 67 40
( 9 . 0 ) (16 .9 ) (24 .6 ) ( 1 0 . 1 )

LONGNOSE DACE 279 108 89 282
( 5 1 . 0 ) (46 .8 ) ( 3 2 . 7 ) ( 7 1 . 4 )

WHITEFISH 2 15 3 7
( 0 . 4 ) ( 6 . 5 ) ( 1 . 1 ) ( 1 . 8 )

SUCKERS 0 3 4 8
( 1 . 3 ) ( 1 . 5 ) ( 2 . 0 )

TOTAL 547 231 272 395

AREA ( m 2 ) 413 416 458 399

LENGTH ( m ) 44 43 43 43

Ta b l e  1 3 .  S u m m a r y  o f  S t e e l h e a d  T r o u t  D e n s i t y  E s t i m a t e s  i n
Lower B u c k  C r e e k  f r o m  1 9 8 7  t o  1 9 9 1 .

SAMPLE
SITE

YEAR DENSITY ( f i s h / m 2 )
0+ 1 +  > 2 +

BB3 1987 0 . 5 3 0 . 0 8 0 . 0 4

1988 0 . 1 6 0 . 0 7 0 . 0 2

1989 0 . 2 4 0 . 1 2 0 . 0 3

1990 0 . 1 4 0 . 0 5 0 . 0 4

( 1 9 8 7 - 9 0 ) 0 . 2 7 0 . 0 8 0 . 0 3

1991 0 . 4 5 0 . 0 5 0 . 0 4

Sample S i t e  B B 3

MEAN
8 7 - 9 0

(%)

113
( 3 1 . 1 )

49
( 1 3 . 5 )

190
( 5 2 . 5 )

7
( 1 . 9 )

4
( 1 . 0 )

361

422

43

h i g h e r  a b u n d a n c e  o f  l a r g e r  p a r r  a t  t h i s  s i t e  i n  1 9 9 1  ( T a b l e  1 3  a n d
F i g u r e  1 0 ) .  T o t a l  p a r r  e s t i m a t e s  w i t h i n  t h e  s i t e  h a v e  r a n g e d  f r o m
34 t o  6 7  f i s h  d u r i n g  t h e  p a s t  f i v e  y e a r s  ( a v e r a g e  o f  4 6  f i s h ) ,
d e s p i t e  a  n e a r l y  f o u r - f o l d  d i f f e r e n c e  i n  f r y  e s t i m a t e s  a t  t h e  s i t e
o v e r  t h i s  t i m e  p e r i o d .
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Ta b l e  1 4 .  S u r v i v a l  o f  A g e  0 +  S t e e l h e a d  t o  A g e  1 +  B a s e d  o n
E s t i m a t e s  f o r  S i t e  B B 3 .

YEAR AGE 0 + AGE 1+3 SURVIVAL (%)

1987 217 29 1 3 . 4

1988 66 55 8 3 . 3

1989 109 22 2 0 . 2

1990 58 18 3 1 . 0

The e s t i m a t e d  s u r v i v a l  f r o m  a g e  0 +  f r y  t o  a g e  1 +  p a r r  t h e  n e x t
S e p t e m b e r  b a s e d  o n  p o p u l a t i o n  e s t i m a t e s  w i t h i n  t h e  s a m p l e  s i t e
r a n g e  f r o m  1 3 %  t o  o v e r  8 0 %  ( T a b l e  1 4 ) .  T h e  p o o r e s t  e s t i m a t e d
s u r v i v a l  o c c u r r e d  d u r i n g  t h e  y e a r  o f  h i g h e s t  f r y  r e c r u i t m e n t  w h i l e
t h e  h i g h e s t  e s t i m a t e d  s u r v i v a l  o c c u r r e d  d u r i n g  a  y e a r  w h e n
c o n f i d e n c e  i n  t h e  f r y  e s t i m a t e s  w a s  p o o r .

D e n s i t y  e s t i m a t e s  o f  s t e e l h e a d  p a r r  h a v e  b e e n  n e a r  0 . 1  f i s h / m 2  f o r
t h e  p a s t  5  y e a r s .  T r e d g e r  ( 1 9 8 7 )  r e p o r t e d  d e n s i t i e s  o f  b e t w e e n  0 . 3
and  0 . 4  p a r r / m 2  a t  a  s a m p l e  s i t e  l o c a t e d  i n  B u c k  C r e e k  a t  S i t e  BB3
d u r i n g  1 9 8 5  a n d  1 9 8 6 .  H o w e v e r ,  t h e s e  e s t i m a t e s  w e r e  b a s e d  o n  a
s m a l l  n u m b e r  o f  f i s h  i n  a  s h o r t  s t r e a m  s e c t i o n  ( e g . ,  s a m p l e  s i t e
was a p p r o x i m a t e l y  1 0  m  l o n g  i n  1 9 8 6  c o m p a r e d  t o  4 3  m  s i n c e  1 9 8 7 ) .
S i m i l a r l y ,  f r y  d e n s i t i e s  a s  h i g h  a s  1 . 8 5  f r y / m 2  h a v e  b e e n  r e p o r t e d
f o r  t h i s  s e c t i o n  o f  B u c k  C r e e k  ( T r e d g e r  1 9 8 7 )  s u g g e s t i n g  t h a t
d e n s i t i e s  o f  0 . 3  f r y / m 2  t y p i c a l  o f  t h e  p a s t  f i v e  y e a r s  a r e  l o w
r e l a t i v e  t o  d e n s i t i e s  t h a t  h a v e  o c c u r r e d  d u r i n g  s o m e  y e a r s .

F i g u r e  1 2  s h o w s  t h e  n u m b e r  o f  s t e e l h e a d  t r o u t  f r y  v e r s u s  t h e
p r e v i o u s  y e a r ' s  a d u l t  s t e e l h e a d  t e s t  f i s h e r y  i n d e x  o n  t h e  l o w e r
Skeena R i v e r  ( d a t a  o n  f i l e ,  M i n i s t r y  o f  E n v i r o n m e n t ,  S m i t h e r s ) .
The d a t a  s u g g e s t s  t h a t  f o r  t h o s e  y e a r s  w h e n  t h e  t e s t  f i s h e r y  i n d e x
was h i g h ,  s t e e l h e a d  f r y  n u m b e r s  w e r e  a l s o  r e l a t i v e l y  h i g h  t h e
f o l l o w i n g  y e a r  ( r 2 = 0 . 4 4 ) .  T h e  1 9 9 1  t e s t  f i s h e r y  i n d e x  f o r  s t e e l h e a d
( 3 9 . 6 )  i s  l o w e r  t h a n  t h e  l o w e s t  l e v e l s  s h o w n  i n  F i g u r e  1 2 ,
s u g g e s t i n g  t h a t  f r y  r e c r u i t m e n t  t o  B u c k  C r e e k  may  b e  q u i t e  p o o r  i n
1992 .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  S k e e n a  t e s t  f i s h e r y  i s  g e n e r a l l y
f i n i s h e d  b y  t h e  e n d  o f  A u g u s t  a n d  t h e  i n d e x  r e l e c t s  t h e  e a r l y
p o r t i o n  o f  t h e  s t e e l h e a d  r u n ,  b u t  d o e s  n o t  r e f l e c t  t h e  s t r e n g t h  o f
t h e  r u n  e n t e r i n g  t h e  S k e e n a  i n  S e p t e m b e r .

3 B a s e d  o n  f o l l o w i n g  y e a r  e s t i m a t e s .
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Ta b l e  1 5 .  S u m m a r y o f  B iomass  E s t i m a t e s  f o r  S t e e l h e a d  T r o u t
Buck C r e e k  ( S i t e  BB3)  f r o m  1 9 8 7  t o  1 9 9 1 .i n  L o w e r

YEAR GRAMS/M2 TOTAL GRAMS FROM S I T E

1987 2 . 0 1 830

1988 1 . 0 6 441

1989 1 . 5 1 692

1990 1 . 7 4 694

1991 1 . 8 1 706

S t e e l h e a d  t r o u t  b i o m a s s  e s t i m a t e s  a t  S i t e  BB3 h a v e  r a n g e d  f r o m  1 - 2
grams/m2 d u r i n g  t h e  p a s t  f i v e  y e a r s .  E v e n  t h o u g h  t h e  n u m b e r  o f
s t e e l h e a d  p a r r  w a s  d o w n  i n  1 9 9 1 ,  t h e  b i o m a s s  o f  r a i n b o w  t r o u t  a t
t h e  s i t e  w a s  u p  ( T a b l e  1 5 ) ,  r e f l e c t i n g  a  h i g h  p r o p o r t i o n  o f  a g e  2 +
f i s h  ( F i g u r e  1 0 )  a n d  l a r g e r  a g e  1 +  p a r r  i n  1 9 9 1  ( T a b l e  1 6 ) .

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  l o n g n o s e  d a c e  b i o m a s s  a t  t h i s  s i t e
e x c e e d e d  2 . 0  g rams /m2  i n  1 9 9 1  ( A p p e n d i x  2 ) .  D a c e  b i o m a s s  e s t i m a t e s
h a v e  r a n g e d  f r o m  1 . 0  g / m 2  i n  1 9 8 8  t o  4 . 7  g / m 2  i n  1 9 8 9 .  I t  i s  n o t
known w h a t  i n f l u e n c e  t h e  p r e s e n c e  o f  l a r g e  n u m b e r s  o f  l o n g n o s e  d a c e
i n  t h i s  s i t e  h a v e  o n  t h e  a b u n d a n c e  a n d  g r o w t h  o f  j u v e n i l e  s t e e l h e a d
t r o u t .  T h e  l a r g e r  d a c e  t e n d  t o  o c c u p y  s i m i l a r  s e c t i o n s  o f  t h e
s t r e a m  a s  s t e e l h e a d  p a r r .  S t u d i e s  b y  R e e v e s  e t  a l .  ( 1 9 8 7 )
d e m o n s t r a t e d  t h a t  i n  w a r m - w a t e r  h a b i t a t s ,  s t e e l h e a d  t r o u t
p r o d u c t i o n  w a s  d e c r e a s e d  b y  m o r e  t h a n  50% d u e  t o  t h e  p r e s e n c e  o f
r e d s i d e  s h i n e r s .  W a t e r  t e m p e r a t u r e s  i n  t h i s  s e c t i o n  o f  B u c k  C r e e k
may r i s e  t o  l e v e l s  t h a t  g i v e  t h e  l o n g n o s e  d a c e  a  c o m p e t i t i v e
f e e d i n g  a d v a n t a g e  s i n c e  t h e  d a c e  t e n d  t o  b e  m o r e  a c t i v e  a n d  r e s p o n d
more  q u i c k l y  t o  f o o d  t h a n  t r o u t  i n  w a r m  w a t e r .

S t e e l h e a d  t r o u t  f r y  s i z e s  w e r e  s l i g h t l y  a b o v e  t h e  a v e r a g e  f o r  t h e
p r e v i o u s  f o u r  y e a r s  ( T a b l e  1 6  a n d  F i g u r e  1 1 ) ,  w h i l e  a g e  1 +  p a r r
w e r e  t h e  l a r g e s t  r e c o r d e d  t o  d a t e .  I t  s h o u l d  b e  n o t e d  t h a t  t h e
1991 s a m p l e  s i z e  o f  a g e  1 +  f i s h  w a s  s m a l l  ( 1 6  f i s h ) .

Ta b l e  1 7  c o m p a r e s  s t e e l h e a d  f r y  a n d  a g e  1 +  p a r r  d e n s i t i e s  i n  t h e
l o w e r  B u c k  C r e e k  s i t e  t o  d e n s i t i e s  i n  t h e  m a i n  s t e e l h e a d
t r i b u t a r i e s  o f  t h e  M o r i c e  R i v e r .  S t e e l h e a d  f r y  a n d  p a r r  d e n s i t i e s
a r e  i n  t h e  m i d - r a n g e  o f  e s t i m a t e s  f o r  t h e s e  o t h e r  s y s t e m s .  F r y
d e n s i t i e s  i n  t h e  0 . 5  f r y / m 2  r a n g e  s h o u l d  b e  a d e q u a t e  t o  m a x i m i z e
s m o l t  p r o d u c t i o n  i n  B u c k  C r e e k  b a s e d  o n  t h e  r e s u l t s  o f  f r y  s t o c k i n g
d e n s i t y  a s s e s s m e n t s  e l s e w h e r e  ( H u m e  a n d  P a r k i n s o n  1 9 8 7 ) .
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Ta b l e  1 6 .  S u m m a r y  o f  S t e e l h e a d  T r o u t  A g e  0 +  a n d  A g e  1 +  F o r k
Lengths  f o r  L o w e r  B u c k  C r e e k .

FORK LENGTHS (mm)

YEAR AGE 0 + AGE 1 +

1987 4 7 . 8 8 9 . 0

1988 4 8 . 7 8 4 . 1

1989 5 1 . 7 8 4 . 9

1990 5 1 . 3 8 7 . 5

( 1 9 8 7 - 9 0 ) 4 9 . 9 8 6 . 4

1991 5 0 . 3 9 0 . 7

Ta b l e  1 7 .  S t e e l h e a d  F r y  a n d  P a r r  D e n s i t i e s  i n  S i t e  BB3
i n  L o w e r  B u c k  C r e e k  Compared t o  O t h e r  N e a r b y
P r o d u c t i v e  S t e e l h e a d  R e a r i n g  S t r e a m s  D u r i n g  1 9 9 1 4 .

SYSTEM FRY/M2 PARR/M2

OWEN CREEK ( 3  s i t e s ) 1 . 2 1 0 . 1 2

LAMPREY CREEK ( 3  s i t e s ) 1 . 0 4 0 . 0 6

SHEA CREEK ( 2  s i t e s ) 0 . 4 8 0 . 11

THAUTIL R IVER  ( 4  s i t e s ) 0 . 2 0 0 . 0 9

BUCK CREEK ( S i t e  BB3) 0 . 4 5 0 . 0 9

I n  s u m m a r y,  s t e e l h e a d  f r y  n u m b e r s  w e r e  a b o v e  t h e  a v e r a g e  o f  t h e
p r e v i o u s  f o u r  y e a r s  a t  S i t e  B B 3  w h i l e  p a r r  n u m b e r s  w e r e  d o w n
s l i g h t l y .  P a r r  n u m b e r s  a n d  s t e e l h e a d  b i o m a s s  a t  t h i s  s i t e  h a v e
s t a y e d  w i t h i n  a  n a r r o w  r a n g e ,  b u t  c o m p a r i s o n s  t o  s a m p l i n g  c o n d u c t e d
i n  t h e  a r e a  p r i o r  t o  1 9 8 7  s u g g e s t  t h a t  t h e  s i t e  i s  c a p a b l e  o f
p r o d u c i n g  h i g h e r  s t e e l h e a d  p a r r  d e n s i t i e s .  S i m i l a r l y ,  f r y
d e n s i t i e s  d u r i n g  s o m e  y e a r s  h a v e  b e e n  m u c h  h i g h e r  t h a n  d u r i n g  t h e
p a s t  f i v e  y e a r s .  T h e  l o w e r  f r y  n u m b e r s  p r e s u m a b l y  r e f l e c t  p o o r e r
r e c r u i t m e n t  d u e  t o  l o w  n u m b e r s  o f  s p a w n e r s .  T h e  t e s t  f i s h e r y  i n d e x
on t h e  l o w e r  S k e e n a  p r o v i d e s  a n  i n d i c a t i o n  o f  t h e  s t r e n g t h  o f  t h e
f o l l o w i n g  y e a r ' s  f r y  r e c r u i t m e n t  based on t h e  l a s t  f i v e  y e a r s  o f  e s t i m a t e s .

4 P r e l i m i n a r y  d a t a  f r o m  j u v e n i l e  s t e e l h e a d  i n d e x  s u r v e y s
( B u s t a r d  i n  p r e p . )
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Append ix  1 :  D e t a i l e d  I n f o r m a t i o n  D e s c r i b i n g  R a i n b o w  T r o u t
C o l l e c t e d  f o r  A n a l y s e s  o f  T i s s u e .



TABLE 1 .  F o x y  C r e e k  R a i n b o w  T r o u t  S a m p l e s  C o l l e c t e d  f o r  M e t a l
A n a l y s e s  o f  T i s s u e ,

SAMPLE #  L E N G T H  (mm)

September 3 ,

AGE

1 9 9 1 .

WEIGHT ( g m ) TOTAL WEIGHT

1 118 2+ 1 7 . 5 1 7 . 5

2 132 2+ 2 7 . 6 2 7 . 6

3 129 2+ 2 1 . 4 2 1 . 4

4 131 2+ 2 7 . 4 2 7 . 4

5 105 2+ 1 6 . 4 1 6 . 4

6 109 2+ 1 3 . 0
94 1+ 8 . 7 2 1 . 7

7 159 3+ 4 7 . 0 4 7 . 0

8a 107 2+ 1 4 . 7
8b 108 2+ 1 2 . 6 2 7 . 3

9 112 2+ 1 3 . 0
97 1+ 9 . 4 2 2 . 4

10a 105 2+ 11 . 9
10b 80 1+ 6 . 2 1 8 . 1

COMMENT: T h e s e  s a m p l e s  w e r e  c a p t u r e d  b y  e l e c t r o f i s h i n g  ( 2 5 0  v ) .
Sample l o c a t i o n  w a s  s i t e  F F 2 .



TABLE 2 .  B u c k  C r e e k  A b o v e  Bessemer  C r e e k  R a i n b o w  T r o u t  S a m p l e s
C o l l e c t e d  f o r  M e t a l  A n a l y s e s , September 5 ,  1 9 9 1 .

SAMPLE # LENGTH (mm) AGE WEIGHT (gm) TOTAL WEIGHT

l a 106 2+ 1 2 . 3
l b 75 1+ 4 . 1 16 . 4

2a 97 2+ 8 . 9
2b 85 1+ 7 . 2 16 . 1

3a 82 1+ 6 . 2
3b 87 1+ 6 . 5
3c 77 4 . 5 17 .2

4a 85 6 . 1
4b 88 7 . 5
4c 70 3 . 7 17 .3

5a 83 6 . 6
5b 89 1+ 7 . 5
5c 72 4 . 6 18 . 7

6a 82 6 . 1
6b 82 5 . 5
6c 79 5 . 9 17 . 5

7a 87 7 . 3
7b 81 6 . 3
7c 78 5 . 3 18 . 9

8a 82 6 . 5
8b 83 5 . 7
8c 76 4 . 7 16 .9

9a 82 5 . 2
9b 86 7 . 5
9c 81 5 . 5 18 .2

10a 81 5 . 3
10b 79 5 . 3
10c 73 4 . 9
10d 66 2 . 9 18 .4

COMMENT: T h e s e  s a m p l e s  w e r e  c a p t u r e d  b y  e l e c t r o f i s h i n g  a t  a  s i t e  l o c a t e d
a p p r o x i m a t e l y  1 . 2  k m  a b o v e  Bessemer  c o n f l u e n c e .



TABLE 3 .  B u c k  C r e e k  B e l o w  Bessemer  C r e e k  R a i n b o w  T r o u t  S a m p l e s
C o l l e c t e d  f o r  M e t a l  A n a l y s e s  o f  T i s s u e s ,  S e p t e m b e r  6 ,  1 9 9 1 .

SAMPLE # LENGTH (mm) AGE WEIGHT ( g m ) TOTAL WEIGHT

l a 91 1+ 8 . 9
l b 88 1+ 7 . 3 1 6 . 2

2a 88 7 . 9
2b 92 1+ 9 . 0 1 6 . 9

3a 113 2+ 1 4 . 7
3b 90 1+ 8 . 3 2 3 . 0

4a 102 2+ 1 2 . 4
4b 93 1+ 8 . 6 2 1 . 0

5a 112 2+ 1 4 . 4
5b 92 1+ 8 . 7 2 3 . 1

6a 102 2+ 1 2 . 6
6b 88 1+ 8 . 2 2 0 . 8

7a 98 2+ 1 0 . 4
7b 81 1+ 6 . 6 1 7 . 0

8a 90 1+ 8 . 9
8b 92 1+ 9 . 7 1 8 . 6

9a 106 2+ 1 3 . 8
9b 95 1+ 9 . 6 2 3 . 4

10a 95 9 . 6
10b 104 2+ 1 2 . 6 2 2 . 2

COMMENT: T h e s e  s a m p l e s  w e r e  c a p t u r e d  b y  e l e c t r o f i s h i n g  a t  a  s i t e
l o c a t e d  a p p r o x i m a t e l y  3 0 0  m  u p s t r e a m  o f  G o o s l y  L a k e .



TABLE 4 .  B u c k  C r e e k  B e l o w  G o o s l y  L a k e  R a i n b o w  T r o u t  ( S t e e l h e a d )  S a m p l e
C o l l e c t e d  f o r  M e t a l  A n a l y s e s ,  A u g u s t  3 0 ,  1 9 9 1 .

SAMPLE # LENGTH (mm) AGE WEIGHT (gm) TOTAL WEIGHT

l a 109 2+ 1 2 . 0
l b 81 1+ 7 . 0 1 9 . 0

2 153 3+ 3 9 . 7 3 9 . 7

3a 113 2+ 1 4 . 0
3b 75 1+ 7 . 0 2 1 . 0

4a 118 2+ 1 6 . 6 1 6 . 6

5a 103 1+ 1 2 . 3
5b 92 1+ 9 . 9 2 2 . 2

6a 108 2+ 1 2 . 0
6b 96 1+ 9 . 4 2 1 . 4

7a 113 2+ 1 5 . 4
7b 86 1+ 7 . 6 2 3 . 0

8a 109 2+ 1 3 . 5
8b 92 1+ 8 . 8 2 2 . 3

9a 99 2+ 11 . 3
9b 97 1+ 9 . 3 2 0 . 6

10a 100 1+ 1 0 . 5
10b 103 1+ 1 2 . 0 2 2 . 5

COMMENT:These s a m p l e s  w e r e  c a p t u r e d  b y  e l e c t r o f i s h i n g  a t  a  s i t e  l o c a t e d
a p p r o x i m a t e l y.  200  m d o w n s t r e a m  o f  t h e  1 s t  b r i d g e  c r o s s i n g  o n  B u c k  F l a t s





Appendix  2 :  S i t e  D e s c r i p t i o n s  a n d  D e t a i l e d  R e s u l t s  o f  F i s h
Sampl ing i n  F o x y  a n d  B u c k  C r e e k s ,  S e p t e m b e r
1991 .



SITE DESCRIPTIONS -  S I T E  FF1 DATE- SEPT 4/91 TEMP. 14.0 C 011100 hr.  SLOPE- 1.0%
Same si te  as last  year.
Some debris i s  accumulating just  above the s i te  -  may move into s i te  by next year.
Alage not as thick as last  year.
Site starts approximately 10 m upstream from former bridge si te .

SPECIES A G E PASS 1 PASS 2 U1&U2 NUMBER S.E. MORTS N-CORR N/M*M N/LIN-M

Rainbow 0 + 247 97 344 406.7 19.7 0 407 1.874 8.13
Rainbow 1 + 68 11 79 81.1 2.0 0 81 0.374 1.62
Rainbow 2 + 1 1 2 2.0 NA 0 2 0.009 0.04
Chinook 0 + 0 0 0 0.0 NA 0 0 0.000 0.00
Coho 1 + 4 0 4 4.0 0.0 0 4 0.018 0.08
LN Dace a l l 28 14 42 56.0 13.0 0 56 0.258 1.12
LN Sucker a l l 1 0 1 1.0 0.0 0 1 0.005 0.02
P Sculpin 1 + 0 0 0 0.0 NA 0 0 0.000 0.00
M Whitefish 0 + 4 1 5 5.3 1.0 0 5 0.025 0.11
N Whitefish 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
Lamprey 15 4
TOTAL 556 2.563 11.124
LENGTH/WEIGHT DATA:

SPECIES AGE FL-RANGE MEAN FL MEAN BIOMASS
(mm) (mm) WEIGHT (g) (g/m*m)

Rainbow 0+ 27-55 37.2 0.530 0.99
Rainbow 1+ 60-88 74.7 4.480 1.67
Rainbow 2+ 110-118 114.0 16.390 0.15
Chinook 0+ 0 0.0 0.000 0.00
Coho 1+ 92-102 97.5 10.140 0.19
LN Dace all 41-83 58.6 2.270 0.59
LN Sucker all 112 112.0 16.740 0.08
P Sculpin 1+ 0 0.0 0.000 0.00
M Whitefish 0+ 70-85 74.0 3.880 0.10
M Whitefish 1+ 0 0.0 0.000 0.00
TOTAL 3.76

LOCATION (m) WIDTH MEAN M A X I M U M  B A N K  DEBRIS D50/D90
(m) DEPTH(cm) DEPTH(cm) C O V E R  C O V E R (cm)

0 4.0 10 5 0  P r e s e n t  Present 6/30
5 4.2

10 3.8
15 4.1 Estimate flow a t  3-5 cfs
20 4.1 Entire reach i s  on creek fan.

5.3 Photo 19
2.0
9.0
4.4

POPULATION ESTIMATES:

SITE MEASUREMENTS:

AREA (M*M)
4.3

217.0 MARGIN (M) 5 0 . 0



SITE DESCRIPTIONS -
This s i te  i s  approxi
Same s i te  as 1988-90
Very similar to  1990

SPECIES A G E PASS 1 PASS 2 U1&U2 NUMBER S.E. MORTS N-CORR N/M*M N/LIN-M

Rainbow 0 + 485 186 671 786.7 26.1 0 787 2.512 14.57
Rainbow 1 + 137 41 178 195.5 8.1 0 196 0.624 3.62
Rainbow 2 + 22 15 37 69.1 41.0 0 69 0.221 1.28
Rainbow 3 + 1 0 1 1.0 0.0 0 1 0.003 0.02
Chinook 0 + 0 0 0 0.0 NA 0 0 0.000 0.00
Coho 0 + 0 0 0 0.0 NA 0 0 0.000 0.00
LN Dace a l l 77 65 142 142.0 NA 0 142 0.453 2.63
LN Sucker a l l 0 0 0 0.0 NA 0 0 0.000 0.00
P Sculpin 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
M Whitefish 0 + 3 14 17 17.0 NA 0 17 0.054 0.31
M Whitefish 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
Lamprey 2 1
TOTAL 1211 3.868 22.433
LENGTH/WEIGHT DATA:

SPECIES A G E FL-RANGE
(mm)

MEAN FL
(mm)

MEAN
WEIGHT (g)

BIOMASS
(g/m*m)

Rainbow 0 + 26-55 37.0 0.52 1.31
Rainbow 1 + 63-97 79.6 5.45 3.40
Rainbow 2 + 99-138 111.5 15.30 3.38
Rainbow 3 + 159 159 45.41 0.14
Chinook 0 + 0 0.0 0.00 0.00
Coho 0 + 0 0.0 0.00 0.00
LN Dace a l l 42-93 63.1 2.79 1.26
LN Sucker a l l 0 0.0 0.00 0.00
P Sculpin 1 + 0 0.0 0.00 0.00
M Whitefish 0 + 70-88 74.6 3.96 0.21
M Whitefish 1 + 0 0.0 0.00 0.00
Lamprey
TOTAL 9.71
SITE MEASUREMENTS:

SITE FF2 DATE-SEPT 3/91 TEMP. 12.0 C 21830 hr S lope 1.5 %
mately 1 km upstream of Maxan at  water sample si te .

sampling conditions including heavy algal mat.
Half o f  the s i te  has a  small sidechannel along the l e f t  side. T h i s  channel i s  nearly dry.

POPULATION ESTIMATES:

LOCATION (m) WIDTH M E A N  MAXIMUM
(m) DEPTH(cm) DEPTH(cm)

BANK DEBRIS D50/D90
COVER COVER  ( c m )

0
5

10
15
20

AREA (M*M)

5.8
6.3
6.0
5.6
4.5
4.3
4.9
9.6
9.0

10 9 0  P r e s e n t  1 5 / 4 0
This s i te  i s  30% pool and 70% r i f f l e .
Good cover in  cobble and debris. E n t i r e  bottom covered with thick algal mat.
Estimate flow of  5 cfs

Plus others

5.8
313.2 MARGIN (M) 54.0



SITE DESCRIPTIONS -  S I T E  BB1 DATE-SEPT 6/91 T E M P.  12 C SLOPE- 0.2%
This s i te  on Buck Creek i s  located 350 m upstream of Goosly Lake.
This i s  the f i r s t  section of the creek upstream of the lake with flowing r i f f l e s .
Estimate this s i te  i s  95% pool and 5% r i f f l e .
This s i te  was moved upstream approx 50 m as old s i te  was dammed by beavers.
The si te  i s  5 m shorter due to deep pool a t  the top end.
POPULATION ESTIMATES:

SPECIES A G E PASS 1 PASS 2 U1&U2 NUMBER S.E. MORTS N-CORR N/M*M N/LIN-M

Rainbow 0 + 2 0 2 2.0 0.0 0 2 0.004 0.03
Rainbow 1 + 20 10 30 40.0 11.0 0 40 0.090 0.62
Rainbow 2 + 10 4 14 16.7 4.2 0 17 0.037 0.26
LN Dace 0 + 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Dace 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Sucker 0 + 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Sucker 1 + 1 0 1 1.0 0.0 0 1 0.002 0.02
P Sculpin 1 + 11 6 17 24.2 10.9 0 24 0.054 0.37
M Whitefish 0 + 0 0 0 0.0 0.0 0 0 0.000 0.00
M Whitefish 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
Lamprey
TOTAL 84 0.188 1.29
LENGTH/WEIGHT DATA:

SPECIES AGE FL-RANGE
(mm)

MEAN FL
(mm)

MEAN
WEIGHT (g)

BIOMASS
(g/em)

Rainbow 0+ 46 46.0 0.97 0.00
Rainbow 1+ 77-97 89.1 8.56 0.77
Rainbow 2+ 98-113 103.5 12.10 0.45
LN Dace 0+ 0 0.0 0.00 0.00
LN Dace 1+ 0 0.0 0.00 0.00
LN Sucker 0+ 0 0.0 0.00 0.00
LN Sucker 1+ 67 67.0 4.11 0.01
P Sculpin 1+ 59-111 90.5 10.49 0.57
M Whitefish 0+ 0 0.0 0.00 0.00
M Whitefish 1+ 0 0.0 0.00 0.00
TOTAL 0.00 1.806

SITE MEASUREMENTS:

LOCATION (m) WIDTH M E A N  MAXIMUM B A N K  DEBRIS D50/D90
(m) DEPTH(cm) DEPTH(cm) C O V E R  C O V E R  ( c m )

0 5 . 0  6 0  1 0 0  P r e s e n t  Present S i l t / 2
5 5 . 6

10 8 . 6  D e b r i s  and log cover throughout
15 5 . 8  F r e e -flowing section.
20 9 . 1  E s t i m a t e  1-2 cfs.

7.7
7.5
6.3
4.1 (and others)

AREA (M*M)
6.9

445.3 MARGIN (M) 6 5 . 0



SITE DESCRIPTIONS -  S ITE  BB2 DATE-SEPT 5/91 TEMP. 12 C 1600 SLOPE- 0.7%
This s i te  on Buck Creek i s  located approximately 1 km upstream of the road crossing above Goosly Lake.
This section of the creek has good spawning potential i n  gravel r i f f l e s .
Estimate this s i t e  is  80% pool and 20% r i f f l e .
Virtually unchanged channel since last  year.

SPECIES AGE PASS 1 PASS 2 U1S,U2 NUMBER S.E. MORTS N-CORR N/M*M N/LIN-M

Rainbow 0+ 403 132 535 599.3 16.8 0 599 1.754 7.68
Rainbow 1+ 81 20 101 107.6 4.4 0 108 0.315 1.38
Rainbow 2+ 2 0 2 2.0 0.0 0 2 0.006 0.03
LN Dace 0+ 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Dace 1+ 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Sucker 0+ 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Sucker 1+ 0 0 0 0.0 0.0 0 0 0.000 0.00
P Sculpin 1+ 0 0 0 0.0 0.0 0 0 0.000 0.00
M Whitefish 0+ 0 0 0 0.0 0.0 0 0 0.000 0.00
M Whitefish 1+ 0 0 0 0.0 0.0 0 0 0.000 0.00
TOTAL 709 2.075 9.088

SPECIES AGE FL-RANGE
(mm)

MEAN FL
(mm)

MEAN
WEIGHT (g)

BIOMASS
(g/em)

Rainbow 0+ 30-47 36.6 0.53 0.93
Rainbow 1+ 59-87 74.6 4.53 1.43
Rainbow 2+ 96-106 101.3 10.82 0.06
LN Dace 0+ 0 0.0 0.00 0.00
LN Dace 1+ 0 0.0 0.00 0.00
LN Sucker 0+ 0 0.0 0.00 0.00
LN Sucker 1+ 0 0.0 0.00 0.00
P Sculpin 1+ 0 0.0 0.00 0.00
M Whitefish 0+ 0 0.0 0.00 0.00
M Whitefish 1+ 0 0.0 0.00 0.00
TOTAL 2.42

POPULATION ESTIMATES:

LENGTH/WEIGHT DATA:

SITE MEASUREMENTS:

LOCATION (m) WIDTH M E A N  M A X I M U M BANK DEBRIS 050/090
(m) DEPTH(cm) DEPTH(cm) C O V E R  COVER  ( c m )

0 5 . 3  2 0  1 0 0  3 / 7
5 3 . 9  S p a w n i n g  gravel throughout. Appears to  be old redds i n  s i te .

10 4 . 9  L o t s  of  debris and overhanging banks
15 4 . 6  B a n k  instabi l i ty  below road.
20 4 . 4  F l o w s  are low -  estimate 1-2 cfs.

3.9
2.3
6.1
5.4 (Plus others)

AREA (M*M)
4.4

341.6 MARGIN (M) 7 8 . 0



AREA (M*M)

SPECIES AGE PASS 1 PASS 2 U18U2 NUMBER S.E. MORTS N-CORR N/M*M N/LIN-M

Rainbow 0+ 129 34 163 175.2 6.2 0 175 0.449 4.07
Rainbow 1+ 12 4 16 18.0 3.0 0 18 0.046 0.42
Rainbow 2+ 14 0 14 14.0 0.0 0 14 0.036 0.33
Rainbow 3+ 2 0 2 2.0 0.0 0 2 0.005 0.05
LN Dace all 152 130 282 282.0 NA 0 282 0.723 6.56
LN Sucker 0+ 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Sucker 1+ 7 6 13 13.0 NA 0 13 0.033 0.30
P Sculpin 1+ 0 0 0 0.0 0.0 0 0 0.000 0.00
M Whitefish 0+ 0 0 0 0.0 NA 0 0 0.000 0.00
M Whitefish 1+ 1 0 1 1.0 0.0 0 1 0.003 0.02
Lamprey 0 0
TOTAL 505 1.295 11.75

SPECIES AGE FL-RANGE MEAN FL MEAN BIOMASS
(mm) (mm) WEIGHT (g) (g/nem)

Rainbow 0+ 37-60 50.3 1.55 0.70
Rainbow 1+ 75-98 90.7 8.82 0.41
Rainbow 2+ 99-122 109.1 13.82 0.50
Rainbow 3+ 153 153 39.70 0.20
LN Dace all 33-102 62.1 2.82 2.04
LN Sucker 0+ 0 0.0 0.00 0.00
LN Sucker 1+ 82-169 120.4 20.39 0.68
P Sculpin 1+ 0 0.0 0.00 0.00
M Whitefish 0+ 0 0.0 0.00 0.00
M Whitefish 1+ 128 128.0 20.90 0.05
TOTAL 4.573

SITE DESCRIPTIONS -  S I T E  BB3 D AT E -  AUG 30/91 T E M P.  13.5 C a  1600 hr  SLOPE- 1.5%
This s i te  i s  located on Buck Creek 150 m downstream of the 1st bridge crossing on Buck Flats Rd.
The s i te  was identical t o  1989-90 s i te .
Estimate s i te  i s  80 % r i f f l e  and 20 X glide.

POPULATION ESTIMATES:

LENGTH/WEIGHT DATA:

SITE MEASUREMENTS:

LOCATION (m) WIDTH M E A N  M A X I M U M  B A N K  DEBRIS D50/D90
(m) DEPTH(cm) DEPTH(cm) C O V E R  COVER  ( c m )

0 1 0 . 6  1 5  7 0  2 0 / 3 5
5 1 0 . 6

10 9 . 8  M a i n l y  cobble cover
15 8 . 7  L i m i t e d  debris.
20 9 . 2  M a r k e d  at  top and bottom with orange ribbon.

9.1 U n s t a b l e  banks at high flows
7.7 G r a v e l  bar development and debris downstream
6.9 E s t i m a t e  20 cfs flow.

Dace d i f f icu l t  t o  recover in  cobble.
Fry -  good habitat potential i n  shallows along l e f t  side.

9.1 P a r r  -  moderate potential -  too shallow in  a to t  of  the s i te .
390.2 MARGIN (M) 4 3 . 0



Appendix  3 :  R a i n b o w  T r o u t  P o p u l a t i o n  E s t i m a t e s  f o r  S a m p l e
S i t e s  i n  F o x y  a n d  Buck  C r e e k s  f r o m  1 9 8 4  t o  1 9 9 1 .



APPENDIX 3  TABLE 1
RAINBOW POPULATION ESTIMATES FOR BUCK CREEK SAMPLE S I T E  BB1

FILE  =  BB1TIME

AGE 0 +
YEAR E S T I M A T E  S E  + 9 5  % C I  - 9 5 %  C I  M E A N  F L

1987 1  0  1  1  SAMPLE S I Z E
1988 0  0  0  0  TOO SMALL
1989 2 1
1990 5  1 . 5  8  4
1991 2  0

AGE 1 +
YEAR E S T I M A T E  S E  + 9 5  % C I  - 9 5 %  C I  M E A N  F L

1987 2 8  6 . 6  4 2  2 3  8 9 . 1
1988 2 4  8 . 5  4 2  1 8  9 2 . 2
1989 1 6  0 . 8  1 8  1 6  8 5 . 1
1990 7 6  8 . 4  9 4  6 4  8 9 . 0
1991 4 0  1 1  6 3  3 0  8 9 . 1

AGE 2 +
YEAR E S T I M A T E  S E  + 9 5  % C I  - 9 5 %  C I  M E A N  F L

1987 9  0 . 5  1 0  9  1 0 2 . 6
1988 5  1 . 0  7  5  1 1 7 . 2
1989 8  0 . 0  8  8  1 0 2 . 1
1990 8  4 . 9  1 8  6  1 1 4 . 0
1991 1 7  4 . 2  2 6  1 4  1 0 3 . 5

COMBINED
YEAR E S T I M A T E SE + 9 5  % C I  - 9 5 %  C I  M E A N  F L

1987 3 7  5 2  3 2
1988 2 9  4 9  2 3
1989 2 4  2 6  2 4
1990 8 4  1 1 2  7 0
1991 5 7  8 9  4 4



APPENDIX 3  TABLE 2
RAINBOW TROUT POPULATION ESTIMATES FOR BUCK CREEK S I T E  BB2
FILE  =  BB2TIME
SITE BB2

AGE 0 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1987 190 4 . 7 200 181 4 3 . 9
1988 130 7 3 . 7 284 75 3 9 . 0
1989 213 1 6 . 8 248 178 4 0 . 1
1990 188 1 6 . 4 222 154 3 8 . 3
1991 599 1 6 . 8 634 564 3 6 . 6

AGE 1 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1987 87 4 . 7 97 82 8 0 . 4
1988 83 5 . 8 95 75 7 9 . 7
1989 92 4 . 6 102 85 7 5 . 6
1990 115 3 . 9 123 109 7 1 . 0
1991 108 4 . 4 117 101 7 4 . 6

AGE 2 +
YEAR ESTIMATE SE + 9 5  % CI  - 9 5 % CI MEAN F L

1987 10 0 . 0 10 10 11 6 . 8
1988 0 0 . 0 0 0
1989 3 0 . 0 3 3 1 0 4 . 3
1990 2 0 . 0 2 2 11 6 . 5
1991 2 0 . 0 2 2 1 0 1 . 3

COMBINED
YEAR E S T I M A T E  S E  + 9 5 % C I -95% C I  M E A N  F L

1987 97 107 92
1988 83 95 75
1989 95 105 88
1990 117 125 111
1991 110 119 103



APPENDIX 3  TABLE 3
RAINBOW POPULATION ESTIMATES FOR BUCK CREEK SAMPLE S I T E  BB3
FILE  =  BB3 TIME
SITE BB3

AGE 0 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1987 217 2 0 . 8 261 173 4 7 . 8
1988 66 2 3 . 4 115 43 4 8 . 7
1989 109 2 2 . 4 156 77 5 1 . 7
1990 58 8 . 2 75 48 5 1 . 3
1991 175 6 . 2 188 163 5 0 . 3

AGE 1 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1987 33 6 . 5 47 27 8 9 . 0
1988 29 5 . 2 40 25 8 4 . 1
1989 55 2 4 . 9 107 34 8 4 . 9
1990 22 1 . 1 24 21 8 7 . 5
1991 18 3 24 16 9 0 . 7

AGE 2 +
YEAR ESTIMATE SE + 9 5  % C I  - 9 5 % CI MEAN F L

1987 16 6 . 9 30 12 1 0 6 . 0
1988 10 1 . 7 14 9 1 2 0 . 5
1989 12 6 . 0 25 9 11 2 . 1
1990 18 1 9 . 0 58 10 11 8 . 7
1991 16 0 . 0 16 16 1 0 9 . 1

COMBINED
YEAR E S T I M A T E  S E  + 9 5 % C I  - 9 5 % CI  M E A N  F L

1987 49 77 39
1988 39 54 34
1989 67 132 43
1990 40 82 31
1991 34 40 32



APPENDIX 3  TABLE 4
RAINBOW POPULATION ESTIMATES FOR FOXY CREEK SAMPLE S I T E S
F I L E  =  F F 1 T I M E
SITE F F 1

AGE 0 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1984 269 6 3 . 1 401 137 3 3 . 9
1987 201 1 0 . 3 223 179 4 0 . 2
1988 92 3 . 5 99 85 4 0 . 5
1989 90 4 . 2 99 81 3 8 . 4
1990 384 1 0 . 8 407 361 3 5 . 9
1991 407 1 9 . 7 448 366 3 7 . 2

AGE 1 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1984 193 3 6 . 8 270 116 7 7 . 2
1987 93 3 99 87 7 9 . 6
1988 75 2 . 7 81 69 7 9 . 5
1989 145 4 7 . 6 245 45 7 0 . 5
1990 38 1 . 8 42 34 7 1 . 3
1991 81 2 85 77 7 4 . 7

AGE 2 +
YEAR ESTIMATE SE + 9 5  % C I  - 9 5 % C I MEAN F L

1984 64 11 87 41 1 2 0 . 5
1987 28 2 32 24 11 5 . 9
1988 14 0 . 9 16 12 11 8 . 3
1989 11 1 . 4 14 8 11 9 . 0
1990 2 0 2 2 1 0 6 . 5
1991 2 0 2 2 11 4 . 0



APPENDIX 3  TABLE 5
RAINBOW TROUT POPULATION ESTIMATES FOR FOXY CREEK SAMPLE S I T E S
F ILE  =  F F 2 T I M E
SITE F F 2

AGE 0 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1984 530 7 0 . 5 678 382 3 4 . 7
1987 459 2 4 . 4 510 408 3 7 . 4
1988 676 4 4 . 7 770 582 3 8 . 0
1989 456 3 5 . 3 530 382 3 8 . 6
1990 545 4 4 . 8 639 451 4 0 . 1
1991 787 2 6 . 1 842 732 3 7 . 0

AGE 1 +
YEAR ESTIMATE SE + 9 5 % C I -95% C I MEAN F L

1984 273 1 0 . 1 294 252 7 8 . 0
1987 67 6 80 54 8 2 . 3
1988 204 1 3 . 1 231 177 80
1989 141 1 0 . 8 164 118 7 4 . 9
1990 196 1 6 . 9 231 161 7 8 . 7
1991 196 8 . 1 213 179 7 9 . 6

AGE 2 +
YEAR ESTIMATE SE + 9 5 % C I  - 9 5 % CI MEAN F L

1984 63 4 . 4 72 54 11 9 . 5
1987 14 0 . 9 16 12 1 0 6 . 6
1988 26 0 . 2 26 26 1 0 9 . 9
1989 18 3 . 0 24 12 111 . 4
1990 10 1 . 7 14 6 11 8 . 9
1991 69 4 1 . 0 155 37 111 . 5



Appendix  4 :  B i o m a s s  E s t i m a t e s  f o r  R a i n b o w  T r o u t  f r o m
Foxy a n d  B u c k  C r e e k s  f r o m  1 9 8 4  t o  1 9 9 1 .

.• • - - - - - - - - -  - • - 1 - - - • - r.r.: -  ::,77. - :7•7.7..7.7•7•7:7:



APPENDIX 4 TABLE 1.  Biomass Summary of Rainbow Trout in  Foxy Creek.
FILE = BIOMASS

SITE
GRAMS/M*M

YEAR 0 +  1 +  2 +  T O TA L

FF1

FF2

MEAN

1984 0 . 5 4  3 . 8 2  4 . 3 7  8 . 7 3
1987 0 . 4 1  1 . 4 0  1 . 4 7  3 . 2 8
1988 0 . 1 7  1 . 2 4  0 . 8 6  2 . 2 7
1989 0 . 1 6  1 . 7 5  0 . 6 9  2 . 6 0
1990 1 . 7 1  0 . 7 7  0 . 1 2  2 . 6 0
1991 0 . 9 9  1 . 6 7  0 . 1 5  2 . 8 1
MEAN 0 . 6 6  1 . 7 8  1 . 2 8  3 . 7 2

1984 1 . 0 8  5 . 3 0  4 . 0 1  1 0 . 3 9
1987 0 . 9 3  1 . 6 0  0 . 8 2  3 . 3 5
1988 0 . 7 9  2 . 6 5  0 . 9 5  4 . 3 9
1989 0 . 5 2  1 . 3 3  0 . 6 0  2 . 4 5
1990 2 . 0 5  3 . 5 0  0 . 5 4  6 . 0 9
1991 1 . 3 1  3 . 4 0  3 . 5 2  8 . 2 3
MEAN 1 . 1 1  2 . 9 6  1 . 7 4  5 . 8 2

1984 0 . 8 1  4 . 5 6  4 . 1 9  9 . 5 6
1987 0 . 6 7  1 . 5 0  1 . 1 5  3 . 3 2
1988 0 . 4 8  1 . 9 5  0 . 9 1  3 . 3 3
1989 0 . 3 4  1 . 5 4  0 . 6 5  2 . 5 3
1990 1 . 8 8  2 . 1 4  0 . 3 3  4 . 3 5
1991 1 . 1 5  2 . 5 4  1 . 8 4  5 . 5 2
MEAN 0 . 8 9  2 . 3 7  1 . 5 1  4 . 7 7

TOTAL GRAMS FROM SITE
SITE Y E A R  0 +  1 +  2 +  T O TA L

FF1

FF2

MEAN

1984 1 6 4 . 7  11 6 5 . 1  1 3 3 2 . 9  2 6 6 2 . 7
1987 1 2 5 . 1  4 2 7 . 0  4 4 8 . 4  1 0 0 0 . 4
1988 4 8 . 7  3 5 5 . 5  2 4 6 . 6  6 5 0 . 8
1989 4 2 . 3  4 6 3 . 1  1 8 2 . 6  6 8 8 . 0
1990 3 6 2 . 5  1 6 3 . 2  2 5 . 4  5 5 1 . 2
1991 2 1 4 . 8  3 6 2 . 4  3 2 . 6  6 0 9 . 8
MEAN 1 5 9 . 7  4 8 9 . 4  3 7 8 . 1  1 0 2 7 . 1

1984 3 4 4 . 5  1 6 9 0 . 7  1 2 7 9 . 2  3 3 1 4 . 4
1987 2 1 0 . 5  3 6 2 . 1  1 8 5 . 6  7 5 8 . 1
1988 2 9 3 . 9  9 8 5 . 8  3 5 3 . 4  1 6 3 3 . 1
1989 2 1 5 . 0  5 4 9 . 8  2 4 8 . 0  1 0 1 2 . 8
1990 6 3 7 . 6  1 0 8 8 . 5  1 6 7 . 9  1 8 9 4 . 0
1991 4 1 0 . 0  1 0 6 4 . 2  1 1 0 1 . 8  2 5 7 6 . 0
MEAN 3 5 1 . 9  9 5 6 . 9  5 5 6 . 0  1 8 6 4 . 7

1984 2 5 4 . 6  1 4 2 7 . 9  1 3 0 6 . 0  2 9 8 8 . 5
1987 1 6 7 . 8  3 9 4 . 5  3 1 7 . 0  8 7 9 . 3
1988 1 7 1 . 3  6 7 0 . 7  3 0 0 . 0  1 1 4 1 . 9
1989 1 2 8 . 7  5 0 6 . 4  2 1 5 . 3  8 5 0 . 4
1990 5 0 0 . 0  6 2 5 . 9  9 6 . 7  1 2 2 2 . 6
1991 3 1 2 . 4  7 1 3 . 3  5 6 7 . 2  1 5 9 2 . 9
MEAN 2 5 5 . 8  7 2 3 . 1  4 6 7 . 0  1 4 4 5 . 9



APPENDIX 4 TABLE 2 .  Biomass Summary of Rainbow Trout i n  Buck Creek.
FILE = BIOMASS1

SITE
GRAMS/M*M

YEAR 0 +  1 +  2 +  T O TA L

BB1

BB2

BB3

1987 0 . 0 0  0 . 5 2  0 . 2 5  0 . 7 7
1988 0 . 0 0  0 . 4 8  0 . 2 2  0 . 7 0
1989 0 . 0 5  0 . 2 5  0 . 2 1  0 . 5 1
1990 0 . 0 2  1 . 2 2  0 . 2 5  1 . 4 9
1991 0 . 0 0  0 . 7 7  0 . 4 5  1 . 2 2
MEAN 0 . 0 1  0 . 6 5  0 . 2 8  0 . 9 4

1987 0 . 5 0  1 . 3 8  0 . 4 7  2 . 3 5
1988 0 . 2 2  1 . 1 0  0 . 0 0  1 . 3 2
1989 0 . 4 1  1 . 0 8  0 . 0 9  1 . 5 8
1990 0 . 7 7  1 . 7 0  0 . 1 4  2 . 6 1
1991 0 . 9 3  1 . 4 3  0 . 0 6  2 . 4 2
MEAN 0 . 5 7  1 . 3 4  0 . 1 5  2 . 0 6

1987 0 . 5 6  0 . 8 4  0 . 6 1  2 . 0 1
1988 0 . 2 0  0 . 4 4  0 . 4 2  1 . 0 6
1989 0 . 3 6  0 . 7 7  0 . 3 8  1 . 5 1
1990 0 . 3 2  0 . 5 0  0 . 9 2  1 . 7 4
1991 0 . 7 0  0 . 4 1  0 . 7 0  1 . 8 1
MEAN 0 . 4 3  0 . 5 9  0 . 6 1  1 . 6 3

TOTAL GRAMS FROM SITE
SITE Y E A R  0 +  1 +  2 +  T O TA L

BB1

BB2

BB3

1987 0 . 0  2 1 2 . 8  1 0 2 . 3  3 1 5 . 1
1988 0 . 0  1 8 9 . 0  8 6 . 6  2 7 5 . 7
1989 2 0 . 3  1 0 1 . 6  8 5 . 3  2 0 7 . 2
1990 9 . 5  5 8 0 . 1  1 1 8 . 9  7 0 8 . 5
1991 0 . 0  3 4 2 . 9  2 0 0 . 4  5 4 3 . 3
MEAN 6 . 0  2 8 5 . 3  1 1 8 . 7  4 0 9 . 9

1987 1 5 9 . 6  4 4 0 . 5  1 5 0 . 0  7 5 0 . 1
1988 7 8 . 9  3 9 4 . 7  0 . 0  4 7 3 . 6
1989 1 4 0 . 7  3 7 0 . 7  3 0 . 9  5 4 2 . 3
1990 2 6 1 . 9  5 7 8 . 2  4 7 . 6  8 8 7 . 7
1991 3 1 7 . 7  4 8 8 . 5  2 0 . 5  8 2 6 . 7
MEAN 1 2 6 . 4  4 0 1 . 9  6 0 . 3  6 6 3 . 4

1987 2 3 1 . 1  3 4 6 . 7  2 5 1 . 7  8 2 9 . 5
1988 8 3 . 1  1 8 2 . 9  1 7 4 . 6  4 4 0 . 6
1989 1 6 4 . 9  3 5 2 . 7  1 7 4 . 0  6 9 1 . 6
1990 1 2 7 . 6  1 9 9 . 4  3 6 6 . 9  6 9 3 . 9
1991 2 7 3 . 1  1 6 0 . 0  2 7 3 . 1  7 0 6 . 3
MEAN 1 7 6 . 0  2 4 8 . 3  2 4 8 . 1  6 7 2 . 4




