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SUMMARY

S a m p l i n g  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
Sep tember  1 9 9 0 .  T h i s  i s  t h e  f i f 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  a n d  t h e  f o u r t h  y e a r  i n  B u c k  C r e e k .

R e s u l t s  i n d i c a t e  j u v e n i l e  r a i n b o w  p o p u l a t i o n s  r e m a i n e d  a t  h i g h
l e v e l s  i n  l o w e r  F o x y  C r e e k .  T h e s e  l e v e l s  o c c u r r e d  d e s p i t e  t h e
a d d i t i o n  o f  1 5 0 0 0  h a t c h e r y  c o h o  t o  t h e  l o w e r  1  k m  o f  F o x y  C r e e k
by t h e  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  i n  J u l y  1 9 9 0 .  O v e r a l l
r a i n b o w  f r y  d e n s i t i e s  w e r e  a b o v e  a v e r a g e  i n  F o x y  C r e e k
r e c o v e r i n g  f r o m  t h e  l o w e r  l e v e l s  f o u n d  i n  1 9 8 9 .  R a i n b o w  p a r r
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  l a r g e l y  r e f l e c t i n g  p o o r  p a r r
numbers a t  t h e  l o w e r  s a m p l e  s i t e .  T h i s  l o w e r  s i t e  w a s
re- 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  i n s t r e a m
a c t i v i t i e s  m a y  a c c o u n t  f o r  r e d u c e d  p a r r  l e v e l s .  T o t a l  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 a m p l e  s i t e  w a s  t h e  h i g h e s t  s i n c e  1 9 8 4
and l e v e l s  o f  4 . 4  g / m 2  r e f l e c t  a  v e r y  p r o d u c t i v e  s y s t e m
p a r t i c u l a r l y  i n  l i g h t  o f  a d d i t i o n a l  s p e c i e s  p r e s e n t  i n  t h e
s y s t e m .  R a i n b o w  y e a r l i n g s  w e r e  l a r g e r  t h a n  t h e i r  1 9 8 9  c o h o r t s
b u t  s m a l l e r  t h a n  t h e  m e a n  p a r r  s i z e  f o r  p r e v i o u s  y e a r s .
J u v e n i l e  c h i n o o k  s a l m o n  a n d  l o n g n o s e  d a c e  n u m b e r s  i n c r e a s e d
s u b s t a n t i a l l y  o v e r  p r e v i o u s  l e v e l s  f o u n d  i n  l o w e r  F o x y  C r e e k .

Ra inbow t r o u t  n u m b e r s  a t  t h e  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
downs t ream o f  B e s s e m e r  C r e e k  b u t  a b o v e  G o o s l y  L a k e  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 e f l e c t i n g  a n  i n c r e a s e  i n  a g e  1 +  f i s h
a t  t h i s  s i t e .  T h e  h a b i t a t  i n  t h i s  l o w  g r a d i e n t  s e c t i o n  o f
s t r e a m  i s  g e n e r a l l y  p o o r  f o r  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 .
For  t h e  s e c o n d  c o n s e c u t i v e  y e a r  a  s m a l l  n u m b e r  o f  r a i n b o w  f r y
were a l s o  c a p t u r e d  a t  t h i s  s i t e .  A  s i t e  l o c a t e d  u p s t r e a m  o f
Bessemer  C r e e k  i n  t h e  v i c i n i t y  o f  g o o d  s p a w n i n g  h a b i t a t
c o n t i n u e d  t o  h a v e  h e a l t h y  p o p u l a t i o n s  o f  j u v e n i l e  r a i n b o w  p a r r ,
w i t h  d e n s i t i e s  s l i g h t l y  h i g h e r  t h a n  t h e  p r e v i o u s  t h r e e  y e a r s  o f
s a m p l i n g .  R a i n b o w  f r y  d e n s i t i e s  a t  t h i s  s i t e  w e r e  n e a r  t h e



a v e r a g e  f o r  t h e  t h r e e  p r e v i o u s  y e a r s .  T o t a l  r a i n b o w  b i o m a s s  w a s
the  h i g h e s t  t o  d a t e  a t  t h e  s i t e  d o w n s t r e a m  o f  B e s s e m e r  C r e e k  a n d
i n  t h e  u p p e r  B u c k  C r e e k  s i t e .

J u v e n i l e  s t e e l h e a d  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
Creek w e r e  l o w  c o m p a r e d  t o  p a s t  e s t i m a t e s  c o n d u c t e d  i n  t h e  a r e a
s i n c e  1 9 8 1 .  F r y  d e n s i t i e s  w e r e  l o w e r  t h a n  t h e  a v e r a g e  o f  t h e
p a s t  9  y e a r s  a n d  c o m p a r e  t o  t h e  d e n s i t i e s  m e a s u r e d  d u r i n g  t h r e e
o t h e r  y e a r s  o f  l o w  r e c r u i t m e n t  s i n c e  1 9 8 1 .  I t  i s  a s s u m e d  t h a t
the  l o w  f r y  l e v e l s  r e f l e c t  t h e  p o o r  a d u l t  e s c a p e m e n t s  t o  t h e
B u l k l e y  R i v e r  s y s t e m  i n  1 9 8 9 - 9 0 .  A g e  1 +  s t e e l h e a d  d e n s i t i e s
were a l s o  b e l o w  a v e r a g e  a n d  p r o b a b l y  r e f l e c t  l a s t  y e a r ' s  p o o r
f r y  r e c r u i t m e n t  i n  t h i s  s e c t i o n  o f  B u c k  C r e e k .

F i s h  s a m p l i n g  a t  f i v e  s i t e s  i n  1 9 9 0  c o n t i n u e s  t o  p r o v i d e  a n
i n d e x  o f  v a r i a t i o n  i n  f i s h  p o p u l a t i o n s  f o u n d  i n  B u c k  a n d  F o x y
c r e e k s .  T h e  p o p u l a t i o n  m o n i t o r i n g  s u g g e s t s  t h a t  F o x y  C r e e k
c o n t i n u e s  t o  b e  a  v e r y  p r o d u c t i v e  r e a r i n g  s t r e a m  f o r  j u v e n i l e
r a i n b o w  t r o u t ,  d e s p i t e  t h e  i n t r o d u c t i o n  o f  a  l a r g e  n u m b e r  o f
j u v e n i l e  c o h o  i n t o  t h e  s y s t e m  i n  1 9 9 0 .  M e a n  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  i n  t h i s  c r e e k  b a s e d  o n  5  y e a r s  o f  s a m p l i n g  a r e
c o m p a r a b l e  t o  l e v e l s  o b t a i n e d  i n  t h e  b e s t  r a i n b o w  t r o u t  s t r e a m s
i n  t h e  a r e a .  R a i n b o w  t r o u t  n u m b e r s  i n  u p p e r  B u c k  C r e e k  r e m a i n
a t  h e a l t h y  l e v e l s  c o m p a r e d  t o  p a s t  y e a r s ,  w h i l e  j u v e n i l e
s t e e l h e a d  n u m b e r s  i n  l o w e r  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 e m a i n
d e p r e s s e d  a n d  w e l l  b e l o w  t h e  p o t e n t i a l  o f  t h e  s y s t e m .
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1 .0  I N T R O D U C T I O N

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 B u c k  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  C o l u m b i a  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 0  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  w a s  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
was 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 0  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  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  f i s h  s a m p l i n g
has b e e n  c o n d u c t e d  i n  F o x y  C r e e k  d u r i n g  1 9 8 4  ( B u s t a r d  1 9 8 4 ) ,
1987 ( B u s t a r d  1 9 8 7 a ) ,  1 9 8 8  ( B u s t a r d  1 9 8 8 ) ,  a n d  1 9 8 9  ( B u s t a r d
1 9 8 9 b ) .  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
numbers o f  j u v e n i l e  r a i n b o w  t r o u t  ( O n c o r h y n c h u s  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  ( O n c o r h y n c h u s  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 ) ,  l o n g n o s e  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  ( P r o s o p i u m  w i l l i a m s o n i ) ,  a n d
p r i c k l y  s c u l p i n s  ( C o t t u s  a p s e r )  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  t o  a  c a n y o n  s e c t i o n  1 0  t o
12 k m  u p s t r e a m  f r o m  M a x a n  C r e e k ,  a n d  a r e  m o s t  n u m e r o u s  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  n u m b e r  o f  r a i n b o w  t r o u t  o l d e r  t h a n  a g e  1 +
sampled 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  r e m a i n  i n  t h e  s t r e a m  f o r
two a n d  s o m e t i m e s  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 ,  p r e s u m a b l y  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  a s s u m e d  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
Lake )  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 ) ,
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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  C r e e k  i n d i c a t e s  t h a t  s t e e l h e a d
wou ld  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  k m  o f  F o x y  C r e e k  o n  J u l y  1 0 ,  1 9 9 0 .  T h i s  i s  t h e  f i r s t
o u t p l a n t i n g  o f  c o h o  i n  t h i s  a r e a .  T h e  f i s h  w e r e  p l a n t e d  a t  t h e
two b r i d g e  s i t e s  o n  l o w e r  F o x y  C r e e k .  O n e  t h i r d  o f  t h e  f r y  w e r e
marked w i t h  a  r i g h t  v e n t r a l  c l i p .  F o x y  C r e e k  w a s  s e l e c t e d  a s  a n
o u t p l a n t i n g  s i t e  d u e  t o  i t s  l o w e r  w a t e r  t e m p e r a t u r e s  r e l a t i v e  t o
o t h e r  l o c a t i o n s  u p s t r e a m  o f  B u l k l e y  L a k e .  S i t e s  i n  t h e  l o w e r
B u l k l e y  R i v e r  w e r e  n o t  c o n s i d e r e d  f o r  o u t p l a n t i n g  i n  a n  e f f o r t
t o  a v o i d  c o m p e t i t i o n  w i t h  w h a t  w a s  e x p e c t e d  t o  b e  a  h i g h
r e c r u i t m e n t  o f  w i l d  c o h o  f r y  i n  t h e  l o w e r  r i v e r  d u r i n g  1 9 9 0 .

The 1 9 9 0  s t u d i e s  r e p r e s e n t  t h e  f o u r 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  B u c k  C r e e k  f o r  E q u i t y  S i l v e r
Mines  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  n u m b e r  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  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  ( f o r  m o s t  r e c e n t  s u m m a r y  s e e  T r e d g e r  ( 1 9 8 7 ) ) .
A p p r o x i m a t e l y  3 0  k m  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  B u c k  C r e e k  a l s o  r e c e i v e s  l i m i t e d  u s e  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  ( C a t o s t o m u s  c a t o s t o m u 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
Buck 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  ( B u s t a r d  1 9 8 7 a ,  B u s t a r d  1 9 8 8 ) .
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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 he  s a m p l e  s i t e s  d u r i n g  t h e  f a l l  s a m p l e  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  2 9  t o
Sep tember  7 ,  1 9 9 0  -  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  w a s  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 ,
was a c c e s s e d  b y  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 .  F o x y
Creek 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  a p p r o x i m a t e l y  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
w h i c h  w a s  l e f t  d r y  i n  1 9 8 9 .  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
the  p r e v i o u s  t w o  y e a r s .  T h e  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
have b e e n  a t  t h e  s a m e  l o c a t i o n s  s i n c e  1 9 8 7 .  O n e  s i t e  w a s
l o c a t e d  a p p r o x i m a t e l y  2 0 0  m  u p s t r e a m  o f  G o o s l y  L a k e  ( b e l o w  t h e
Bessemer C r e e k  c o n f l u e n c e )  a n d  a  s e c o n d  s i t e  w a s  l o c a t e d
a p p r o x i m a t e l y  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 r  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
and d o w n s t r e a m  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
the  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
s a m p l i n g .  A  max imum o f  3 0  f r y  w e r e  m e a s u r e d  a t  a n y  s i t e .  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  1 9 6 7 )  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 .
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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  m e a s u r e m e n t s  o f  l e n g t h
and 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
the  s i t e .  A s  w e l l ,  w a t e r  d e p t h s  ( m a x i m u m  a n d  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 .

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 .
Sca les  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
e s t i m a t e s  a t  t h e  s i t e s .

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  b a g ,  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  f o r  m e t a l
a n a l y s e s .  T h e  l e n g t h ,  w e i g h t  a n d  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 .  T h e  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  R E S U LT S  AND DISCUSSION

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

A t o t a l  o f  5 2 3  m2  o r  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
was s a m p l e d  ( T a b l e  1 ) .  T h i s  i s  s i m i l a r  t o  t h e  t o t a l  a r e a
sampled  i n  1 9 8 7  a n d  a p p r o x i m a t e l y  20% l o w e r  t h a n  o t h e r
y e a r s  s a m p l e d .  F l o w  c o n d i t i o n s  i n  F o x y  C r e e k  d u r i n g  1 9 9 0
were v e r y  l o w  a n d  t h e  a v e r a g e  c h a n n e l  w i d t h  a t  S i t e  F F 2  w a s
a p p r o x i m a t e l y  2  m  n a r r o w e r  t h a n  t h e  p r e v i o u s  y e a r
r e f l e c t i n g  t h e s e  l o w  f l o w s .  T h e  t w o  s a m p l e  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  ( l o w e r  3  k m ) .



Table 1 .  C a t c h  Composit ion a t  Foxy Creek F i sh  Sample S i t e s  f r o m  1984 to 1990.

1984 1987 1988 1989 1990
SPECIES NUMBER % NUMBER % NUMBER % NUMBER % NUMBER %

RAINBOW FRY 799 57.2 660 72.7 768 66.3 546 62.8 929 55.8

RAINBOW PARR 593 42.4 202 22.2 319 27.5 315 36.2 246 14.8

CHINOOK 4 0.3 0 0.0 0 0.0 2 0.2 29 1.7

COHO (HATCHERY) 0 0.0 0 0.0 0 0.0 0 0.0 249 15.0

DACE 2 0.1 36 4.0 49 4.2 6 0.7 205 12.3

WHITEFISH 0 0.0 6 0.7 16 1.4 1 0.1 2 0.1

SCULPINS 0 0.0 4 0.4 3 0.3 0 0.0 2 0.1

SUCKERS 0 0.0 0 0.0 4 0.3 0 0.0 3 0.2

TOTAL 1398 100 908 100 1159 100 870 100 1665 100

AREA (m*m) 624 531 659 678 523

LENGTH (m) 104 104 103 103 104
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The s t r e a m  b e d  m a t e r i a l  a t  b o t h  s i t e s  w a s  c o v e r e d  w i t h  a
t h i c k  a l g a l  m a t  m u c h  h e a v i e r  t h a n  o b s e r v e d  i n  p a s t  y e a r s .
I t  i s  n o t  k n o w n  w h e t h e r  t h i s  h e a v y  a l g a l  g r o w t h  r e f l e c t s
r e d u c e d  s t r e a m f l o w s  d u r i n g  t h e  l a t e  summer  o f  1 9 9 0  o r  i s
i n d i c a t i v e  o f  s o m e  c h a n g e  i n  n u t r i e n t  l e v e l s  i n  t h e  s y s t e m .

The s a m p l e  s i t e  a t  F F 1  i s  m o r e  c h a n n e l i z e d  w i t h  l e s s  c o v e r
c o m p l e x i t y  t h a n  i n  p r e v i o u s  y e a r s .  M o s t  o f  t h e  d e b r i s
c o v e r  w a s  p u s h e d  t o  t h e  s i d e  o f  t h e  c h a n n e l  w h e n  e q u i p m e n t
was u s e d  t o  a c c e s s  t h e  a r e a  u p s t r e a m  a n d  r e - d i r e c t  t h e  f l o w
i n t o  t h e  f o r m e r  c h a n n e l .  S i d e c h a n n e l  h a b i t a t  w a s  r e d u c e d
f r o m  f o r m e r  l e v e l s  a t  t h i s  s i t e .

A t o t a l  o f  1 6 6 5  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 0
compared t o  a n  a v e r a g e  o f  1 0 8 3  f i s h  f o r  t h e  p r e v i o u s  f o u r
y e a r s  o f  s a m p l i n g  ( 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 .  R a i n b o w  t r o u t
d o m i n a t e d  t h e  c a t c h  ( 7 0 . 6 %  o f  t h e  t o t a l ) .  H o w e v e r ,  f o r  t h e
f i r s t  y e a r ,  l a r g e  n u m b e r s  o f  p l a n t e d  c o h o  j u v e n i l e s  w e r e
p r e s e n t  i n  l o w e r  F o x y  ( 1 5 %  o f  t h e  o v e r a l l  c a t c h ) .  J u v e n i l e
c h i n o o k  n u m b e r s  w e r e  a l s o  u p  a t  b o t h  s i t e s  o v e r  p r e v i o u s
y e a r s  ( 1 . 7 %  o f  t h e  c a t c h ) .  A l s o  o f  i n t e r e s t  w a s  t h e
i n c r e a s e d  c a t c h  o f  l o n g n o s e  d a c e  i n  t h e  s a m p l e  s i t e s .  D a c e
numbers i n c r e a s e d  f r o m  c o m p r i s i n g  1 - 4 %  o f  t h e  t o t a l  c a t c h
i n  p r e v i o u s  y e a r s  t o  o v e r  1 2 %  i n  1 9 9 0 .  A  s m a l l  n u m b e r  o f
m o u n t a i n  w h i t e f i s h  a n d  l o n g n o s e  s u c k e r s  w e r e  c a p t u r e d  a n d
t o g e t h e r  c o m p r i s e d  l e s s  t h a n  1% o f  t h e  s a m p l e .  P a c i f i c
l a m p r e y  a m m o c o e t e s  w e r e  p r e s e n t  a t  b o t h  s i t e s  i n  l o w e r  F o x y
C r e e k .

Ta b l e  2  s u m m a r i z e s  r a i n b o w  t r o u t  d e n s i t i e s  a t  t h e  t w o  s i t e s
f o r  t h e  p a s t  f i v e  y e a r s .  R a i n b o w  t r o u t  f r y  ( a g e  0 + )
d e n s i t i e s  a t  S i t e  F F 1  w e r e  t h r e e  t i m e s  t h e  a v e r a g e  f o r  t h e
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TABLE 2. Summary 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  F o x y Creek  f r o m 1984 t o  1 9 9 0

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

FF1 1984 0 .88 0 . 6 3  0 . 2 1
1987 0 .66 0 . 3 0  0 . 0 9
1988 0 . 3 2 0 . 2 6  0 . 0 5
1989 0 .34 0 .55  0 . 0 4

( 8 4 - 8 9 ) 0 .55 0 . 4 4  0 . 1 0

1990 1.81 0 . 1 8  0 . 0 1

FF2 1984 1 .66 0 . 8 6  0 . 2 0
1987 2 .03 0 . 3 0  0 . 0 6
1988 1 .82 0 . 5 5  0 . 0 7
1989 1.10 0 .34  0 . 0 4

( 8 4 - 8 9 ) 1 .65 0 .51  0 . 0 9

1990 1 .75 0 . 6 3  0 . 0 3

MEAN 1984 1.27 0 . 7 4  0 . 2 0
1987 1 .34 0 . 3 0  0 . 0 8
1988 1 . 0 7 0 . 4 0  0 . 0 6
1989 0 . 7 2 0 . 4 4  0 . 0 4

( 8 4 - 8 9 ) 1 .10 0 .47  0 . 1 0

1990 1 .78 0 . 4 0  0 . 0 2
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p r e v i o u s  4  y e a r s  o f  s a m p l i n g  a n d  f o r  t h e  f i r s t  t i m e
c o m p a r a b l e  t o  d e n s i t i e s  a t  t h e  u p p e r  s i t e  ( F F 2 ) .  S i t e  F F 2
f r y  d e n s i t i e s  w e r e  c l o s e  t o  t h e  a v e r a g e  o f  p a s t  y e a r s .

I n  p a s t  y e a r s  f r y  d e n s i t i e s  h a v e  b e e n  n e a r l y  3  t i m e s  a s
h i g h  a t  S i t e  F F 2  c o m p a r e d  t o  S i t e  F F 1 .  I t  w a s  a s s u m e d
these  h i g h e r  d e n s i t i e s  i n d i c a t e d  t h a t  F F 2  w a s  c l o s e r  t o  t h e
f r y  e m e r g e n c e  ( a n d  h e n c e  s p a w n i n g )  a r e a  i n  l o w e r  F o x y  C r e e k
and r e f l e c t e d  b e t t e r  f r y  r e a r i n g  h a b i t a t .  T h e  h e a v y  a l g a l
g r o w t h  o n  t h e  s t r e a m b e d  m a y  h a v e  made  t h e  t w o  s i t e s  m o r e
c o m p a r a b l e  i n  t e r m s  o f  p o t e n t i a l  r e a r i n g ,  o f f e r i n g  c o v e r
f o r  f r y  t h r o u g h o u t  t h e  s i t e .

To t a l  p a r r  n u m b e r s  s a m p l e d  i n  l o w e r  F o x y  C r e e k  w e r e  l o w
compared t o  p r e v i o u s  y e a r s .  T h i s  r e f l e c t s  a  s h a r p  d r o p  i n
r a i n b o w  p a r r  n u m b e r s  a t  S i t e  F F 1 .  N u m b e r s  a t  S i t e  F F 2  w e r e
n e a r  t h e  mean  f o r  p r e v i o u s  y e a r s  ( T a b l e  2 ) .  T h e  d e c l i n e  i n
p a r r  n u m b e r s  a t  S i t e  F F 1  m a y  r e f l e c t  t h e  s t r e a m  d i s t u r b a n c e
t h a t  o c c u r r e d  w h e n  t h e  c h a n n e l  w a s  r e - d i r e c t e d  i n t o  i t s
o r i g i n a l  c h a n n e l .  T h i s  w o u l d  h a v e  l e f t  t h e  o l d  c h a n n e l
d e w a t e r e d  a n d  s h i f t e d  t h e  f l o w  i n t o  a  c h a n n e l  t h a t  w a s
p r e v i o u s l y  d r y .  P a r r  n u m b e r s  m a y  n o t  h a v e  r e c o v e r e d  f r o m
the d i s t u r b a n c e .

Rainbow f r y  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  o f  p r e v i o u s
y e a r s  ( T a b l e  3 ) .  A g e  1 +  r a i n b o w  p a r r  w e r e ,  h o w e v e r ,  o n
ave rage  3  mm s m a l l e r  t h a n  p a r r  c o l l e c t e d  d u r i n g  t h e
p r e v i o u s  f o u r  s a m p l e  p e r i o d s  b u t  w e r e  l a r g e r  t h a n  t h e  1 9 8 9
age 1 +  p a r r .

Both r a i n b o w  f r y  a n d  a g e  1 +  p a r r  a t  S i t e  F F 1  w e r e  s m a l l
compared t o  S i t e  F F 2  ( A p p e n d i x  3  T a b l e  1 ) .  T h e  f r y  w e r e  o n
a v e r a g e  4  mm s m a l l e r  w h i l e  p a r r  w e r e  7  mm s m a l l e r  t h a n  a t
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Ta b l e  3 .  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
L e n g t h s  ( m m )  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
Sample S i t e s .

FORK LENGTHS
YEAR AGE 0 +  A G E  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

( 8 4 - 8 9 ) 37 .5  7 7 . 8

1990 3 8 . 0  7 5 . 0

Ta b l e  4 .  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
the  F o x y  C r e e k  S i t e s  C o m b i n e d  f r o m  1 9 8 4  t o  1 9 9 0 .

YEAR B I O M A S S  ESTIMATES
GRAMS/M2 T O T A L  GRAMS FROM TWO S I T E S

1984 9 . 6  5 9 7 7
1987 3 . 3  1 7 5 8
1988 3 . 3  2 2 8 3
1989 2 . 5  1 7 0 0
1990 4 . 4  2 4 4 5
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the u p s t r e a m  s i t e .  I n v e r t e b r a t e  p r o d u c t i o n  m a y  b e  r e d u c e d
a t  t h i s  s i t e  d u e  t o  t h e  c h a n n e l  s h i f t i n g  w h i c h  h a s  t a k e n

p l a c e .

At  t h e  s a m e  t i m e ,  t h e s e  c o m p a r i s o n s  a r e  c o n f o u n d e d  b y  t h e
a d d i t i o n  o f  c o h o  d u r i n g  t h e  summer  o f  1 9 9 0  i n  t h e  v i c i n i t y
o f  b o t h  s i t e s .  S a m p l i n g  r e s u l t s  i n d i c a t e  2 . 4  c o h o / l i n e a l  m
o f  s t r e a m  o r  a p p r o x i m a t e l y  2 4 0 0  c o h o  w e r e  p r e s e n t  i n  l o w e r
Foxy C r e e k  2  m o n t h s  a f t e r  t h e  i n i t i a l  r e l e a s e  o f  1 5 , 0 0 0
f i s h .  T h e  a v e r a g e  w e i g h t  o f  t h o s e  f i s h  t h a t  r e m a i n e d
i n c r e a s e d  f r o m  2 . 2  g r a m s  a t  t h e  t i m e  o f  r e l e a s e  t o  a  mean
o f  3 . 8  g r a m s  i n  e a r l y  S e p t e m b e r  ( A p p e n d i x  2 ) .  M i k e  O ' N e i l
(Toboggan  C r e e k  H a t c h e r y )  i n d i c a t e s  t h a t  s o m e  j u v e n i l e  c o h o
were o b s e r v e d  m o v i n g  d o w n  i n t o  M a x a n  C r e e k  s h o r t l y  a f t e r
t h e i r  r e l e a s e  i n t o  F o x y  C r e e k .

The i n f l u e n c e  o f  t h e s e  a d d i t i o n s  o n  r a i n b o w  g r o w t h  r a t e s  i s
s u b j e c t  t o  s p e c u l a t i o n .  R e s e a r c h  h a s  d e m o n s t r a t e d  t h a t
w i l d  c o h o  a n d  r a i n b o w  ( s t e e l h e a d )  w h e n  o c c u r r i n g  t o g e t h e r
tend  t o  s e g r e g a t e  i n t o  d i f f e r e n t  m i c r o h a b i t a t s  d u r i n g  t h e
summer p e r i o d  ( H a r t m a n  1 9 6 5 ) .  C o h o  p r e f e r  t h e  p o o l  a r e a s
w h i l e  j u v e n i l e  r a i n b o w  o c c u p y  r i f f l e  s i t e s .  G l o v a  ( 1 9 7 7 )
found  t h a t  h a t c h e r y  c o h o  b e h a v i o r  d i f f e r s  f r o m  w i l d  s t o c k s
and t h a t  i n t r o d u c i n g  h a t c h e r y  c o h o  i n t o  a  c u t t h r o a t  t r o u t
sys tem r e d u c e d  s u r v i v a l  o f  t h e  t r o u t  b y  4 0 % .

I n  F o x y  C r e e k ,  t h e  i n t r o d u c e d  c o h o  m a y  h a v e  f o r c e d  r a i n b o w
p a r r  ( c l o s e s t  i n  s i z e  a n d  t h e r e f o r e  g r e a t e s t  p o t e n t i a l
c o m p e t i t o r s )  t o  o c c u p y  s m a l l e r  a n d  l e s s  s u i t a b l e
t e r r i t o r i e s ,  a n d  r e s u l t e d  i n  t h e  s m a l l e r  s i z e  o b s e r v e d  i n
1990.  T h e  p r e s e n c e  o f  h i g h  n u m b e r s  o f  r a i n b o w  f r y  a t  t h e
two s i t e s  s u g g e s t s  t h a t  i n t r o d u c e d  c o h o  w e r e  n o t  p r e y i n g  o n
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the  n e w l y - e m e r g i n g  t r o u t  f r y  i n  t h e  l a t e  summer  p e r i o d .

Biomass e s t i m a t e s  f o r  t h e  t w o  F o x y  C r e e k  s i t e s  a r e  p r e s e n t e d
i n  A p p e n d i x  4  T a b l e  1  a n d  s u m m a r i z e d  i n  Ta b l e  4 .  T h e  t o t a l
b iomass  o f  r a i n b o w  t r o u t  ( g r a m s / m 2 )  h a s  r a n g e d  f r o m  9 . 6
g/m2 i n  1 9 8 4  t o  2 . 5  g / m 2  i n  1 9 8 9 .  T h e  1 9 9 0  b i o m a s s
e s t i m a t e s  o f  4 . 4  g / m 2  e x c e e d  t h e  2 . 5 - 3 . 3  g / m 2  e s t i m a t e s
f o r  t h e  p r e v i o u s  3  y e a r s .  I f  t h e  t o t a l  g r a m s  o f  r a i n b o w
t r o u t  p r o d u c e d  i n  t h e  s a m p l e  s i t e s  i s  e s t i m a t e d  ( t h u s
c o r r e c t i n g  f o r  d i s c h a r g e  d i f f e r e n c e s  b e t w e e n  y e a r s ) ,  t h e
1990 b i o m a s s  e s t i m a t e s  a r e  h i g h e r  t h a n  t h o s e  o b t a i n e d  f o r
any y e a r  s a m p l e d  s i n c e  1 9 8 4 .  T h i s  o c c u r r e d  d e s p i t 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  j u v e n i l e  c o h o  ( 1 . 8  g / m 2 )  a n d
i n c r e a s e d  d e n s i t i e s  o f  l o n g n o s e  d a c e  a n d  c h i n o o k  s a l m o n  a t
t he  s i t e s  i n  1 9 9 0 .

Ta b l e  5  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  f i v e  y e a r s  o f  m e a s u r e m e n t s
to  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  L a k e  ( D u n c a n  a n d
M o r r i s o n  T r i b  c r e e k s )  a n d  F r a n c o i s  L a k e  ( N i t h i  R i v e r  a n d
Ramsay a n d  U n c h a  c r e e k s ) .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  N i t h i
R i v e r  i s  a  v e r y  p r o d u c t i v e  r a i n b o w  t r o u t  s t r e a m  t h a t
e x p e r i e n c e d  l o w  summer  f l o w s  d u r i n g  t h e  p e r i o d  o f
measurement  i n  1 9 8 7  -  l e a d i n g  t o  h i g h  d e n s i t i e s  o f  f r y .
D e n s i t y  e s t i m a t e s  f o r  1 9 9 0  a r e  n o t  a v a i l a b l e  f o r  t h e s e  o t h e r
s y s t e m s .  T h e  m e a n  o f  F o x y  C r e e k  f r y  d e n s i t i e s  a r e  i n  t h e
mid r a n g e  f o r  t h e s e  m a j o r  p r o d u c e r s .  A s  w e l l ,  t h e  p a r r
d e n s i t i e s  a n d  o v e r a l l  r a i n b o w  t r o u t  b i o m a s s  a r e  i n  t h e  m i d
to  u p p e r  e n d  o f  t h e  r a n g e .  T h e  f a c t  t h a t  r a i n b o w  t r o u t
b iomass r e m a i n e d  h i g h  a f t e r  t h e  a d d i t i o n  o f  t h e  h a t c h e r y
coho s u g g e s t s  t h a t  F o x y  C r e e k  h a s  a  v e r y  h i g h  c a p a b i l i t y  f o r
f i s h  p r o d u c t i o n  t h a t  m a y  b e  u n d e r - u t i l i z e d  d u r i n g  m o s t
y e a r s .
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SYSTEM FRY
DENSITIES

PARR
DENSITIES

BIOMASS

DUNCAN* 1.96 0 . 4 0 6 .0
MORRISON T R I B * 1 .47 0 . 6 7 5.1
N I T H I * * 2 .41 0 .37 5 .8
RAMSAY** 1 .34 0 . 1 2 3.1
UNCHA** 0 .92 0 .03 2 .2

FOXY ( 8 4 - 9 0 ) 1 . 2 4 0 . 5 4 4 .6
FOXY ( 1 9 9 0 ) 1 .78 0 .42 4 . 4

Ta b l e  5 .  R a i n b o w  T r o u t  D e n s i t i e s  ( f i s h / m 2 )  a n d  B i o m a s s
( g / m 2 )  i n  F o x y  C r e e k  Compared  t o  B e s t  A d j a c e n t
Rainbow T r o u t  R e a r i n g  S t r e a m s .

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

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

I n  t o t a l ,  8 1 6  m 2  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  1 4 9  m  o f  s t r e a m  m a r g i n  w a s  s a m p l e d  i n  1 9 9 0
( Ta b l e  6 ) .  H a b i t a t  c h a r a c t e r i s t i c s  o f  b o t h  s i t e s  w e r e  l i t t l e
changed f r o m  p r e v i o u s  y e a r s .

The l o w e r  s i t e  ( B B 1 )  w a s  l o c a t e d  a p p r o x i m a t e l y  2 0 0  m  u p s t r e a m  o f
G o o s l y  L a k e  i n  a  l o w - g r a d i e n t  s e c t i o n  o f  t h e  s t r e a m  i m p o u n d e d
b e h i n d  b e a v e r  d a m s .  T h e  s i t e  s a m p l e d  w a s  t h e  f i r s t  f r e e - f l o w i n g
s t r e t c h  e n c o u n t e r e d  i n  t h e  c r e e k  u p s t r e a m  o f  t h e  l a k e .  T h e  1 9 9 0
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sample  s i t e  w a s  a p p r o x i m a t e l y  5  m  l o n g e r  t h a n  p r e v i o u s
y e a r s .  R e s u l t s  f r o m  f i s h  s a m p l i n g  d u r i n g  p r e v i o u s  y e a r s  t o
c o l l e c t  f i s h  t i s s u e  f o r  m e t a l  a n a l y s e s  i n d i c a t e d  t h a t  B u c k
Creek  b e l o w  t h i s  p o i n t  i s  n o t  u s e d  f o r  r e a r i n g  b y  r a i n b o w
t r o u t .

The u p p e r  s i t e  w a s  l o c a t e d  i n  a  s l i g h t l y  h i g h e r  g r a d i e n t
( 0 . 7 % )  s e c t i o n  o f  B u c k  C r e e k  p o s s e s s i n g  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  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 ,  a n d
a b u n d a n t  d e b r i s  a n d  b a n k  c o v e r .  A  n u m b e r  o f  l a r g e  b e a v e r
dams i n c l u d i n g  o n e  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 k m  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  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
spawners  a r e  a b l e  t o  r e a c h  t h i s  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 .

S i m i l a r  t o  t h e  p r e v i o u s  t w o  y e a r s ,  o v e r  90% o f  t h e  4 2 5  f i s h
c a p t u r e d  i n  t h e  t w o  u p p e r  B u c k  C r e e k  s i t e s  i n  1 9 9 0  w e r e
r a i n b o w  t r o u t  ( T a b l e  6 ) .  T h e  r e m a i n i n g  p o r t i o n  o f  t h e  c a t c h
was c o m p r i s e d  o f  s c u l p i n s  ( 4 . 7 % )  a n d  l o n g n o s e  s u c k e r s
( 1 . 8 % ) .  R a i n b o w  t r o u t  w e r e  t h e  o n l y  s p e c i e s  p r e s e n t  a t  S i t e
BB2, t h e  u p p e r m o s t  o f  t h e  t w o  s i t e s  ( T a b l e  6 ) .  D e t a i l e d
c a t c h  r e s u l t s  a n d  h a b i t a t  d e s c r i p t i o n s  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  A p p e n d i x  2 .

The l o w  g r a d i e n t  p o n d e d  a r e a s  i n  t h e  v i c i n i t y  o f  S i t e  BB1  d o
n o t  o f f e r  s u i t a b l e  r a i n b o w  t r o u t  s p a w n i n g  o r  f r y  r e a r i n g
h a b i t a t  -  a n d  t h i s  h a s  b e e n  r e f l e c t e d  i n  t h e  n e a r l y  c o m p l e t e
absence  o f  f r y  i n  t h i s  s e c t i o n  d u r i n g  m o s t  y e a r s .  H o w e v e r ,
f o r  t h e  s e c o n d  y e a r  a  s m a l l  n u m b e r  o f  r a i n b o w  f r y  ( 5 )  w e r e
c a p t u r e d  a t  t h i s  s i t e  i n  1 9 9 0 .  T h e  1 9 8 9  c a t c h  o f  2 1  f r y  i s
the h i g h e s t  a t  t h i s  l o c a t i o n  t o  d a t e .  R a i n b o w  p a r r  n u m b e r s



SITE B B 2
NUMBER ( % )

Ta b l e  6 .  C a t c h
S i t e s

C o m p o s i t i o n
f r o m  1 9 8 7  t o

a t  U p p e r  B u c k
1990.

Creek  F i s h Sample

SPECIES 1987

SITE BB1
NUMBER ( % )

1988 1989 1990

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

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

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

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

WHITEFISH 0 (  0 . 0 ) 0 (  0 . 0 ) 1 (  1 . 3 ) 0 (  0 )

TOTAL 76 ( 1 0 0 ) 51 ( 1 0 0 ) 79 ( 1 0 0 ) 119 ( 1 0 0 )

AREA ( m * m ) 409 394 406 476

LENGTH ( m ) 66 63 65 71

SPECIES 1987 1988 1989 1990

RAINBOW FRY 90 ( 6 6 . 2 ) 130 ( 6 1 . 0 ) 213 ( 6 9 . 2 ) 188 ( 6 1 . 4 )

RAINBOW PARR 97 ( 3 3 . 8 ) 83 ( 3 9 . 0 ) 95 ( 3 0 . 8 ) 118 ( 3 8 . 6 )

SUCKERS 0 (  0 . 0 ) 0 (  0 . 0 ) 0 (  0 . 0 ) 0 (  0 . 0 )

SCULPINS 0 ( 0 . 0 ) 0 ( 0 . 0 ) 0 (  0 . 0 ) 0 (  0 . 0 )

WHITEFISH 0 ( 0 . 0 ) 0 ( 0 . 0 ) 0 (  0 . 0 ) 0 (  0 . 0 )

TOTAL 287 ( 1 0 0 ) 213 ( 1 0 0 ) 308 ( 1 0 0 ) 306 ( 1 0 0 )

AREA ( m * m ) 319 359 343 340

LENGTH ( m ) 76 77 78 78
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( 9 4 )  a t  t h i s  s i t e  w e r e  t h e  h i g h e s t  f o r  t h e  f o u r  y e a r s  o f
r e c o r d  m a i n l y  r e f l e c t i n g  a n  i n c r e a s e  i n  a g e  1 +  f i s h  a t  t h i s
l o c a t i o n .  P a r r  n u m b e r s  w e r e  m o r e  t h a n  d o u b l e  t h e  b e s t
p r e v i o u s  y e a r ' s  r e s u l t s .

S i t e  B B 2  p r o v i d e s  e x c e l l e n t  r a i n b o w  t r o u t  h a b i t a t  a n d  t h e
f r y  a n d  p a r r  n u m b e r s  i n d i c a t e  h e a l t h y  p o p u l a t i o n s  o f
j u v e n i l e  r a i n b o w  t r o u t .  T h e  f r y  d e n s i t i e s  o f  0 . 5 5  f r y / m 2
( Ta b l e  7 )  a r e  c l o s e  t o  t h e  m e a n  s i n c e  1 9 8 7 .

P a r r  d e n s i t i e s  h a v e  r e m a i n e d  a t  0 . 2  t o  0 . 3  p a r r / m 2  f o r  t h e
f o u r  y e a r s  o f  s t u d y .  T h e  1 9 9 0  p a r r  d e n s i t i e s  w e r e  t h e
h i g h e s t  o f  a n y  o f  t h e  y e a r s  o f  s t u d y .

S i m i l a r  t o  p a s t  y e a r s ,  o v e r  90% o f  t h e  r a i n b o w  p a r r  s a m p l e d
i n  u p p e r  B u c k  C r e e k  w e r e  a g e  1 + .  T h e  l o w  n u m b e r s  o f  a g e  2 +
p a r r  i n  u p p e r  B u c k  C r e e k  s u g g e s t  t h a t  m o s t  p a r r  a r e  e n t e r i n g
G o o s l y  L a k e  a f t e r  a  s e c o n d  w i n t e r  i n  t h e  s t r e a m  a n d  p r i o r  t o
s a m p l i n g  i n  S e p t e m b e r  o f  t h e i r  t h i r d  y e a r .

W h i l e  r a i n b o w  t r o u t  f r y  f o r k  l e n g t h s  w e r e  s l i g h t l y  b e l o w  t h e
a v e r a g e  f o r  p a s t  y e a r s  a t  S i t e  B B 2 ,  a g e  1 +  p a r r  w e r e
a p p r o x i m a t e l y  7  mm s m a l l e r  t h a n  p r e v i o u s  y e a r s  a t  t h i s  s i t e
( Ta b l e  8 ) .  T h e  a v e r a g e  l e n g t h  o f  p a r r  a t  S i t e  B B 1  w a s
s i m i l a r  t o  p a s t  y e a r s .

Ra inbow t r o u t  b i o m a s s  w a s  h i g h e r  a t  b o t h  s i t e s  i n  u p p e r  B u c k
Creek  i n  1 9 9 0  c o m p a r e d  t o  p r e v i o u s  y e a r s  ( T a b l e  9 ) .  S i t e
BB1 i n  p a r t i c u l a r ,  h a d  i n c r e a s e d  b i o m a s s  c o m p a r e d  t o
p r e v i o u s  y e a r s  l a r g e l y  r e f l e c t i n g  a n  i n c r e a s e  i n  t h e  n u m b e r s
o f  a g e  1 +  p a r r .
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TABLE 7 .  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
Upper B u c k  C r e e k  f r o m  1 9 8 7  t o  1 9 9 0 .

SAMPLE Y E A R  D E N S I T Y  ( f i s h / m 2 )
SITE 0 +  1 + 2+

BB1 1987 0 . 0 0  0 . 0 7  0 . 0 2
1988 0 . 0 0  0 . 0 6  0 . 0 1
1989 0 . 0 5  0 . 0 4  0 . 0 2

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

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

BB2 1987 0 . 5 9  0 . 2 7  0 . 0 3
1988 0 . 3 6  0 . 2 3  0 . 0 0
1989 0 . 6 2  0 . 2 7  0 . 0 1

( 1 9 8 7 - 8 9 )  0 . 5 2 0 . 2 6  0 . 0 1

1990 0 . 5 5  0 . 3 4  0 . 0 1
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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  A g e  0 +  a n d  A g e  1 +  F o r k
L e n g t h s  ( m m )  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 +  A G E  1 +
BB1 B B 2  B B 1  B B 2

1987 N M  4 3 . 9  8 9 . 1  8 0 . 4
1988 N M  3 9 . 0  9 2 . 2  7 9 . 7
1989 4 4 . 1  4 0 . 1  8 5 . 1  7 5 . 6
( 8 7 - 8 9 )  4 4 . 1  4 1 . 0  8 8 . 8  7 8 . 6

1990 5 4 . 8  3 8 . 3  8 9 . 0  7 1 . 0

Ta b l e  9 .  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 he  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 0 .

YEAR GRAMS/M1 T O T A L  GRAMS FROM S I T E
BB1 B B 2  B B 1  B B 2

1987 0 . 7 7  2 . 3 5  3 1 5  7 5 0
1988 0 . 7 0  1 . 3 2  2 7 6  4 7 4
1989 0 . 5 1  1 . 5 8  2 0 7  5 4 2
1990 1 . 4 9  2 . 6 1  7 0 8  8 8 8
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P r i o r  t o  1 9 8 7 ,  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
o f  r a i n b o w  t r o u t  f o r  t i s s u e  a n a l y s e s  a t  S i t e  B B 1 .  T h i s
s u g g e s t s  t h a t  r a i n b o w  t r o u t  p o p u l a t i o n s  h a v e  b e e n  s p a r s e  i n
t h i s  s e c t i o n  o f  t h e  s t r e a m  f o r  a t  l e a s t  7  y e a r s .  B a s e d  o n
these  p r e v i o u s  o b s e r v a t i o n s  m o r e  t r o u t  h a v e  b e e n  p r e s e n t  i n
t h i s  s e c t i o n  i n  t h e  p a s t  f o u r  y e a r s  t h a n  d u r i n g  e a r l i e r
s a m p l i n g ,  a n d  1 9 9 0  n u m b e r s  a r e  t h e  h i g h e s t  t o  d a t e .

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

S i t e  B B 3  s a m p l e d  i n  l o w e r  B u c k  C r e e k  w a s  3 9 9  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  ( T a b l e  1 0 ) .  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  w e r e  t h e  l o w e s t  e n c o u n t e r e d  i n
the f o u r  y e a r s  o f  s t u d y  a t  t h i s  s i t e .  O v e r  70% o f  t h e  3 9 5
f i s h  e s t i m a t e d  w i t h i n  t h e  s i t e  w e r e  l o n g n o s e  d a c e  ( T a b l e
1 0 ) .  R a i n b o w  j u v e n i l e s  ( a s s u m e d  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  25% o f  t h e  t o t a l
samp le .  T h i s  i s  t h e  l o w e s t  p r o p o r t i o n  r e p o r t e d  f o r  t h e
y e a r s  o f  s a m p l i n g .  M o u n t a i n  w h i t e f i s h  a n d  l o n g n o s e  s u c k e r s
each c o m p r i s e d  a p p r o x i m a t e l y  2% o f  t h e  s a m p l e .

The t o t a l  n u m b e r  o f  r a i n b o w  s a m p l e d  a t  t h i s  s i t e  w a s  t h e
l o w e s t  f o r  t h e  f o u r  y e a r s  o f  s a m p l i n g .  N u m b e r s  o f  l o n g n o s e

dace a r e  u p  a n d  c o m p a r e  t o  l e v e l s  e s t i m a t e d  i n  1 9 8 7 .
B iomass e s t i m a t e s  f o r  l o n g n o s e  d a c e  o f  o v e r  3  g / m 2  a r e
a l s o  h i g h e r  t h a n  t h e  0 . 9  t o  1 . 2  g / m 2  m e a s u r e d  d u r i n g  p a s t
y e a r s .

Ra inbow t r o u t  d e n s i t y  e s t i m a t e s  f o r  t h i s  l o c a t i o n  h a v e  b e e n
c o l l e c t e d  s i n c e  1 9 8 1  a n d  a r e  s u m m a r i z e d  i n  Ta b l e  1 1 .  F r y
d e n s i t i e s  o f  0 . 1 4  f r y / m 2  a r e  f a r  b e l o w  a v e r a g e  a n d  c o m p a r e
to  p o o r  y e a r s  s u c h  a s  1 9 8 2 ,  1 9 8 4  a n d  1 9 8 8 .  T h e s e  l o w  f r y
l e v e l s  p r e s u m a b l y  r e f l e c t  t h e  p o o r  a d u l t  s t e e l h e a d



*  Based on a  combinat ion o f  ca t ch  da ta  f rom 1982, 1983,  and 1986 (Tredger  (1987) .
Summary r e p o r t s  f o r  1984 and 1985 d i d  n o t  i n c l u d e  ca t ch  da ta .

Table 10 .  C a t c h  Composit ion a t  t h e  Lower Buck Creek F i sh  Sample S i t e  i n  1990
Compared t o  Other  Years .

1987 1988 1989 1990 OTHER YEARS*
SPECIES NUMBER % NUMBER % NUMBER % NUMBER % NUMBER %

RAINBOW FRY 217 39.7 66 28.6 109 40.1 58 14.7 79 46.5

RAINBOW PARR 49 9.0 39 16.9 67 24.6 40 10.1 24 14.1

DACE 279 51.0 108 46.8 89 32.7 282 71.4 60 35.3

WHITEFISH 2 0.3 15 6.5 3 1.1 7 1.8 4 2.4

SUCKERS 0 0.0 3 1.3 4 1.5 8 2.0 3 1.8

TOTAL 547 100 231 100 272 100 395 100 170 100

AREA (m*m) 413 416 458 399 NA

LENGTH (m) 44 43 43 43 NA
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0 . 6 3 0 . 0 3 0 . 0 1
0 . 1 4 0 . 0 5 0 .01
0 . 3 5 0 .02 0 . 0 1
0 . 1 3 0 . 1 4 0 . 0 5
1 .85 0 . 3 2 0 . 0 9
0 . 7 7 0 . 3 1 0 . 0 1
0 . 5 3 0 . 0 8 0 . 0 4
0 . 1 6 0 . 0 7 0 . 0 2
0 . 2 4 0 . 1 2 0 . 0 3
0 . 5 3 0 . 1 3 0 . 0 3

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

escapemen ts  t o  t h e  u p p e r  B u l k l e y  R i v e r  s y s t e m  i n  1 9 8 9 - 9 0
r e s u l t i n g  i n  a  l o w e r  f r y  s e e d i n g  o f  B u c k  C r e e k  t h a n  d u r i n g  a
y e a r  o f  h i g h  e s c a p e m e n t s .  T h e  h i g h e s t  f r y  d e n s i t i e s  a t  t h i s
s i t e  o c c u r r e d  i n  1 9 8 5  w i t h  l e v e l s  o f  1 . 8 5  f r y / m 2 .  T h e  a g e  1 +
r a i n b o w  d e n s i t i e s  w e r e  a l s o  l o w ,  a n d  p r e s u m a b l y  r e f l e c t  l a s t
y e a r ' s  p o o r  f r y  r e c r u i t m e n t  i n  t h i s  s e c t i o n  o f  B u c k  C r e e k .  A g e
2+ a n d  o l d e r  p a r r  n u m b e r 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 o r  t h i s
s i t e .

TABLE 1 1 .  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 i e s
a t  S i t e  B B 3  f r o m  1 9 8 1  t o  1 9 9 0 1 .

YEAR D E N S I T Y  ( f i s h / m 2 )
0+ 1 +  2 +

1981
1982
1983
1984
1985
1986
1987
1988
1989
Mean

1990

1Data f r o m  1 9 8 1  t o  1 9 8 6  f r o m  T r e d g e r  ( 1 9 8 7 ) .
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Rainbow f r y  s i z e s  w e r e  s i m i l a r  t o  1 9 8 9  a n d  s l i g h t l y  a b o v e  t h e
mean f o r  t h e  p r e v i o u s  3  y e a r s  ( T a b l e  1 2 ) .  A g e  1 +  p a r r  w e r e
a l s o  s l i g h t l y  l a r g e r  t h a n  t h e  a v e r a g e  f r o m  1 9 8 7 - 8 9 .

Data  i n  Ta b l e  1 3  i n d i c a t e s  t h a t  d e s p i t e  f e w e r  f i s h ,  b i o m a s s
e s t i m a t 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  a r e  w i t h i n  t h e  r a n g e
o f  p r e v i o u s  m e a s u r e m e n t s  r e f l e c t i n g  l a r g e r  f i s h  s i z e s  i n
1990, e s p e c i a l l y  i n  t h e  o l d e r  p a r r  g r o u p .

I t  s h o u l d  b e  n o t e d  t h a t  t h e  s i t e  e s t a b l i s h e d  i n  1 9 8 7
encompasses t h e  s a m e  s t r e a m  s e c t i o n  s a m p l e d  b y  T r e d g e r  ( 1 9 8 7 )
p r e v i o u s  t o  t h i s  d a t e .  H o w e v e r ,  t h e  n e w  s i t e  i s  c o n s i d e r a b l y
l a r g e r  a n d  t h e r e f o r e  m o r e  r e p r e s e n t a t i v e  o f  t h i s  s e c t i o n  o f
Buck C r e e k  t h a n  t h e  e a r l i e r  s i t e .

Ave rage  s t e e l h e a d  f r y  d e n s i t i e s  a t  S i t e  B B 3  i n  l o w e r  B u c k
Creek  w e r e  i n  t h e  m i d - r a n g e  o f  d e n s i t i e s  r e p o r t e d  f o r  o t h e r

Ta b l e  1 2 .  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
L e n g t h s  ( m m )  f o r  L o w e r  B u c k  C r e e k  ( S i t e  B B 3 ) .

YEAR A G E  0 +  A G E  1 +

1987 4 7 . 8  8 9 . 0
1988 4 8 . 7  8 4 . 1
1989 5 1 . 7  8 4 . 9
( 1 9 8 7 - 8 9 )  4 9 . 4  8 6 . 0

1990 5 1 . 3  8 7 . 5
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LAMPREY CREEK ( 3  s i t e s )
OWEN CREEK ( 5  s i t e s )

0 . 5 3
1 .08

1980 -1986
1980-1986

( T r e d g e r  1 9 8 7 )

MAINSTEM MORICE ( 4  s i t e s ) 0 . 2 7 1980-1986
MCQUARRIE CREEK ( 1  s i t e ) 1 . 1 8 1981-1986
TENAS CREEK ( 3  s i t e s ) 0 . 4 6 1983-1985 ( B u s t a r d  1 9 8 5 )
BUCK CREEK ( 3  s i t e s ) 0 . 4 4 1981 -1986 ( T r e d g e r  1 9 8 7 )

SITE B B 3  -  LOWER BUCK 0 . 4 9 1 9 8 1 - 1 9 9 0 T h i s  s t u d y

known g o o d  s t e e l h e a d  t r o u t  r e a r i n g  s t r e a m s  ( T a b l e  1 4 ) .  T h e
a v e r a g e  f r y  d e n s i t i e s  a t  i n d e x  s i t e s  i n  Owen ,  L a m p r e y  a n d
M c Q u a r r i e  c r e e k s  a r e  h i g h e r  t h a n  t h i s  s i t e  o n  B u c k  C r e e k .  A t
the s a m e  t i m e ,  a v e r a g e  f r y  d e n s i t i e s  f o r  B u c k  ( 3  s i t e s
c o m b i n e d )  a n d  Te n a s  c r e e k s ,  a n d  t h e  m a i n s t e m  M o r i c e  R i v e r  a r e
l o w e r .  C o m p a r a b l e  d a t a  o n  t h e s e  o t h e r  s t e e l h e a d  s t r e a m s  h a s
n o t  b e e n  c o l l e c t e d  d u r i n g  t h e  p a s t  f o u r  y e a r s .

Ta b l e  1 3 .  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  f o r  R a i n b o w  T r o u t
i n  L o w e r  B u c k  C r e e k  ( S i t e  B B 3 )  f r o m  1 9 8 7  t o  1 9 9 0 .

YEAR GRAMS/M2 T O T A L  GRAMS FROM S I T E

1987
1988
1989
1990

2.01
1 .06
1.51
1 .74

830
441
692
694

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

STREAM F R Y / M 2 YEARS DATA SOURCE
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4 . 0  L I T E R AT U R E  C I T E D

B u s t a r d ,  D . R .  1 9 8 4 .  A s s e s s m e n t  o f  b e n t h i c  i n v e r t e b r a t e  a n d
j u v e n i l e  f i s h  p o p u l a t i o n s  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
1984. U n p u b l .  M S  p r e p a r e d  f o r  E q u i t y  S i l v e r  M i n e s  L t d .  2 6
pp. a n d  a p p e n d i c e s .

1985.  A s s e s s m e n t  o f  j u v e n i l e  f i s h  p o p u l a t i o n s  i n
G o a t h o r n  a n d  Te n a s  c r e e k s  a n d  t h e  l o w e r  Te l k w a  R i v e r ,
Sep tember  1 9 8 5 .  D a t a  r e p o r t  p r e p a r e d  f o r  C r o w s  N e s t
Resources  L t d .  1 0  p p .  a n d  a p p e n d i c e s .

1987a.  F i s h  p o p u l a t i o n  m o n i t o r i n g  i n  F o x y  a n d
Buck c r e e k s  S e p t e m b e r  1 9 8 7 .  U n p u b l .  M S  p r e p a r e d  f o r  E q u i t y
S i l v e r  M i n e s  L t d .  1 4  p p .  a n d  a p p e n d i c e s .

1987b.  A s s e s s m e n t  o f  r a i n b o w  t r o u t  r e c r u i t m e n t
f r o m  s t r e a m s  t r i b u t a r y  t o  F r a n c o i s  L a k e .  U n p u b l .  M S
p r e p a r e d  f o r  B . C .  C o n s e r v a t i o n  F o u n d a t i o n .  6 5  p p .  a n d
a p p e n d i c e s .

1988.  F i s h  p o p u l a t i o n  m o n i t o r i n g  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  1 9 8 8 .  U n p u b l .  MS p r e p a r e d  f o r  E q u i t y
S i l v e r  M i n e s  L t d .  1 6  p p .  a n d  a p p e n d i c e s .

1989a.  A s s e s s m e n t  o f  r a i n b o w  t r o u t  r e c r u i t m e n t
f r o m  s t r e a m s  t r i b u t a r y  t o  B a b i n e  L a k e .  U n p u b l .  M S  p r e p a r e d
f o r  t h e  M i n i s t r y  o f  E n v i r o n m e n t .  7 3  p p .  a n d  a p p e n d i c e s .

1989b.  F i s h  p o p u l a t i o n  m o n i t o r i n g  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  1 9 8 9 .  U n p u b l .  MS p r e p a r e d  f o r  E q u i t y
S i l v e r  M i n e s  L t d .  2 3  p p  a n d  a p p e n d i c e s .
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G l o v a ,  G . J .  1 9 7 8 .  B e h a v i o r a l  d i f f e r e n c e s  b e t w e e n  w i l d -  a n d
h a t c h e r y - p r o d u c e d  c o h o  s a l m o n  a n d  t h e i r  m a n a g e m e n t
i m p l i c a t i o n s .  I n :  P r o c e e d i n g s  o f  t h e  1 9 7 7  N o r t h e a s t  P a c i f i c
C h i n o o k  a n d  C o h o  W o r k s h o p .  F i s h e r i e s  a n d  M a r i n e  S e r v i c e
Te c h .  R e p .  N o .  7 5 9 .

Har tman ,  G . F .  1 9 7 8 .  T h e  r o l e  o f  b e h a v i o r  i n  t h e  e c o l o g y  a n d
i n t e r a c t i o n  o f  u n d e r y e a r l i n g  c o h o  s a l m o n  a n d  s t e e l h e a d
t r o u t .  J .  F i s h .  R e s .  B d .  C a n a d a  2 2 ( 4 ) : 1 0 3 5 - 1 0 8 1 .

S e b e r,  G . A . F .  a n d  E . D .  L e C r e n .  1 9 6 7 .  E s t i m a t i n g  p o p u l a t i o n
p a r a m e t e r s  f r o m  c a t c h e s  l a r g e  r e l a t i v e  t o  t h e  p o p u l a t i o n .
J .  A n i m .  E c o l .  3 6 :  6 3 1 - 6 4 3 .

T r e d g e r ,  C . D .  1 9 8 2 .  U p p e r  B u l k l e y  R i v e r  r e c o n n a i s s a n c e  w i t h
r e f e r e n c e  t o  j u v e n i l e  s t e e l h e a d  c a r r y i n g  c a p a c i t y .  U n p u b l .
MS, F i s h  a n d  W i l d l i f e  B r a n c h ,  M i n i s t r y  o f  E n v i r o n m e n t ,
V i c t o r i a ,  B . C .  9  p p .  a n d  a p p e n d i c e s .

1987.  B u l k l e y / M o r i c e  s t e e l h e a d  s t o c k  m o n i t o r i n g  -
1986 .  D a t a  o n  f i l e  a t  M i n i s t r y  o f  E n v i r o n m e n t  o f f i c e  i n
S m i t h e r s .



A p p e n d i x  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  Creek ra inbow t r o u t  samples c o l l e c t e d  f o r  meta l
analyses o f  t i s s u e , September 5 , 1990.

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

l a 105 12.5
lb 71 4.5 25.1

2a 111 14.0
2b 82 6.1 20.1

3 130 23.5 23.5

4a 100 10.7
4b 102 10.0 20.7

5 167 44.0 44.0

6a 104 11.3
6b 92 8.1 19.4

7a 96 9.5
7b 95 9.9 19.4

8a 97 9.9
8b 102 10.9 20.8

9a 103 12.0
9b 98 10.1 22.1

10a 98 9.8
10b 98 11.1 20.9

COMMENT: These samples were captured  b y  e l e c t r o f i s h i n g .
Sample l o c a t i o n  was s i t e  FF2.



TABLE 2 .  B u c k  Creek above Bessemer Creek ra inbow t r o u t  samples
co l l ec ted  f o r  me ta l  analyses,  September 6 ,  1990.

SAMPLE # LENGTH (mm) AGE W E I G H T  (gm) TOTAL WEIGHT

1 115 16.2 16.2

2 118 16.7 16.7

3a 86 8.5
3b 95 9.8 18.3

4a 83 7.2
4b 90 8.8 16.0

5a 87 7.8
5b 79 6.2
5c 82 6.7 20.7

6a 70 7.4
6b 91 10.9 18.3

7a 88 7.6
7b 87 7.8
7c 83 6.7 22.1

8a 84 7.3
8b 85 6.9
8c 74 5.0 19.2

9a 79 6.4
9b 81 6.2
9c 72 5.4 18.0

10a 78 6.1
10b 74 6.3
10c 78 6.2 18.6

COMMENT: These samples were captured 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
approximately 1 . 2  km above Bessemer conf luence.



TABLE 3 .  B u c k  Creek below Bessemer Creek rainbow t r o u t  samples
collected f o r  metal analyses o f  t issues,  September 7 ,  1990.

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

1 133 24.9 24.9

2 130 22.5 22.5

3a 105 11.3
3b 90 9.2 20.5

4a 114 15.3
4b 94 9.0 24.3

5a 98 10.4
5b 102 10.0 20.4

6a 98 9.6
6b 101 11.1 20.7

7a 104 11.3
7b 95 9.6 20.9

8a 105 10.3
8b 100 10.1 20.4

9a 100 10.6
9b 91 8.2 18.8

10a 92 8.8
10b 93 8.8 17.6

COMMENT:These samples were captured by e lect rof ish ing a t  a  s i t e  located
approximately 150-250 m upstream o f  Goosly Lake.



TABLE 4 .  B u c k  Creek Below Goosly Lake Rainbow Tr o u t  (Steelhead)  Samples
Col lected f o r  Meta l  Analyses,  August  29 ,  1990.

SAMPLE I I LENGTH (mm) AGE W E I G H T  (gm) TOTAL WEIGHT

1 122 22.7 22.7

2a 107 15.2
2b 85 8.8 24.0

3a 91 10.4
3b 98 11.7 22.1

4a 86 8.5
4b 85 9.4 17.9

5a 84 8.7
5b 82 8.7 17.4

6a 97 11.5
6b 84 8.4 19.9

7a 165 51.6 51.6

8a 94 10.9
8b 92 8.9 19.8

9a 109 15.8
9b 88 9.2 25.0

10a 109 14.5
10b 89 10.6 25.1

COMMENT:These samples were captured 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
approximately 200 m downstream o f  t h e  1 s t  b r i dge  c ross ing  on  Buck F l a t s



A p p e n d i x  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

S a m p l i n g  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

1 9 9 0 .



Sih  DESCRivriONS -  S E A FF1 DATE- SEPT 4/90 TEMP. 11.5 C @1100 hr. SLOPE- 1.0%
This s i te has been relocated back into the original channel after shifting in  1989.
I t  appears that a cat has run up the creek and pushed a l l  of  the debris to  the side.
There is  a very heavy algal growth on the substrate.
Site starts approximately 10 m upstream from former bridge site.

POPULATION ESTIMAth:

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

Rainbow 0 + 273 79 352 384.2 10.8 0 384 1.812 7.68
Rainbow 1 + 31 6 37 38.4 1.8 0 38 0.181 0.77
Rainbow 2 + 2 0 2 2.0 0.0 0 2 0.009 0.04
Chinook 0 + 9 2 11 11.6 1.2 0 12 0.055 0.23
Coho 0 + 103 12 115 116.6 1.6 0 117 0.550 2.33
LN Dace a l l 34 26 60 144.5 107.0 0 145 0.682 2.89
LN Sucker a l l 0 0 0 0.0 0.0 0 0 0.000 0.00
P Sculpin 1 + 2 0 2 1.0 0.0 0 1 0.005 0.02
MWhitefish 0 + 1 1 2 2.0 NA 0 2 0.009 0.04
M Whitefish 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
Lamprey 3 3
TOTAL 700 3.303 14.005
LENGIHYWEIGHT DATA:

SPECIES A G E  F L -RANGE MEAN FL M E A N  BIOMASS
(mm) ( m m )  WEIGHT (g) (g/erm)

Rainbow 0 +  3 1 - 4 4  3 5 . 9  0 . 9 4 6  1 . 7 1
Rainbow 1 +  5 7 - 9 6  7 1 . 3  4 . 2 5 0  0 . 7 7
Rainbow 2 +  1 0 5 - 1 0 8  1 0 6 . 5  1 2 . 7 3 0  0 . 1 2
Chinook 0 +  4 9 - 6 3  5 6 . 5  3 . 2 7 7  0 . 1 8
Coho 0 +  4 5 - 7 4  6 3 . 4  3 . 2 8 9  1 . 8 1
LN Dace a l l  3 0 - 8 2  3 8 . 8  1 . 0 2 8  0 . 7 0
LN Sucker a l l  0  0 . 0  0 . 0 0
P Sculpin 1 +  6 3 - 7 0  6 6 . 5  4 . 2 7 8  0 . 0 2
M Whitefish 0 +  6 7 - 7 1  6 9 . 0  3 . 8 9 0  0 . 0 4
M Whitefish 1 +  0  0 . 0  0 . 0 0
TOTAL 5 . 3 5

SITE MEASUREMENTS:

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

0 6 . 0  5  3 5  P r e s e n t  Present 3 / 2 0
5 6 . 1  D e b r i s  pushed to edge.

10 6 . 2  E s t i m a t e  flow at  2 cfs.
15 4 . 1  D F O  has planted 15000 f ry  in v ic ini ty of this s i te.
20 3 . 5  E n t i r e  reach is on creek fan.

4.5 P h o t o s  1-3.
4.8
4.6
5.2

AREA (NAM)
4.2

212.0 MARGIN (4) 5 0 . 0



s i l t  DESCRIPTIONS -  S i i h  FF2 DATE-SEPT 5/90 TEMP. 13.5 C @1700 hr Slope 1.5 %
This s i te is  approximately 1 km upstream of Maxan at water sample site.
Same site as 1988 and 1989 sampling.
The si te is  l i t t l e  changed from 1989 except for  heavier algal mat and low flows.
Half of  the s i te has a small sidechannel along the l e f t  side.

POPULATION ESTIMATES:

SPECIFS A G E  P A S S  1 PA S S  2 U 1 & U 2  NUMBER

This channel i s  nearly dry.

S.E. MCRTS N-CORR N/M*M N/LIN-M

Rainbow 0 + 262 136 398 544.8 44.8 0 545 1.752 10.09
Rainbow 1 + 111 48 159 195.6 16.9 0 196 0.629 3.62
Rainbow 2 + 7 2 9 9.8 1.7 0 10 0.032 0.18
Chinook 0 + 6 11 17 17.0 NA 0 17 0.055 0.31
Cbho 0 + 77 32 109 131.8 12.7 0 132 0.424 2.44
LN Dace a l l 29 31 60 60.0 NA 0 60 0.193 1.11
IN Sucker a l l 3 0 3 3.0 0.0 0 3 0.010 0.06
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
Lamprey 0 3
luDAL 962 3.093 17.813
LENGTH/WEIGHT DATA:

SPECIES A G E FL-RAKE
(11111)

MEAN FL
(1311)

MEAN
WEIGHT (g)

BIOMASS
(g/firkm)

Rainbow 0 + 33-49 40.1 1.17 2.05
Rainbow 1 + 58-102 78.7 5.57 3.50
Rainbow 2 + 103-167 118.9 17.20 0.54
Chinook 0 + 57-72 61.6 3.55 0.19
Coho 0 + 57-80 68.2 4.37 1.85
IN Dace a l l 49-100 76.3 6.16 1.19
IN Sucker a l l 102-142 122.7 25.03 0.24
P Sculpin 1 + 0 0.0 0.00
M Whitefish 0 + 0 0.0 0.00
MWhitefish 1 + 0 0.0 0.00
Lamprey
TOTAL 9.57
SITE MEASUREMENTS:

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

0 5 . 8  1 0  9 0  P r e s e n t  1 5 / 4 0
5 5 . 6  T h i s  s i te  is  30% pool and 70% r i f f l e .

10 4 . 2  G o o d  cover i n  cobble and debris. E n t i r e  bottom covered with thick algal mat.
15 5 . 8  E s t i m a t e  flow of  2 cfs
20 5 . 9

4.9
4.2
3.9
9.3 Plus others

ARFA (M*M)
5.8

311.0 MARGIN (4) 5 4 . 0



Srri DESCRIPTIONS -  SITE BB1 DATE-SEF1 7/90 TEMP. 11.5 C @ 1100 hr SLOPE- 0.2%
This si te on Buck Creek is  located 300 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 les .
Estimate this s i te  is  95% pool and 5% r i f f l e .
Beaver dams above and below this point.

POPULATION ESTIMATES:

SPECIES A G E PASS 1 PASS 2 Ul&U2 NUMBER S.E. MCRTS N-CCRR N/M*M NVL1N-M

Rainbow 0 + 3 1 4 4.5 1.5 0 5 0.009 0.06
Rainbow 1 + 46 18 64 75.6 8.4 0 76 0.159 1.07
Rainbow 2 + 4 2 6 8.0 4.9 0 8 0.017 0.11
IN race 0 + 0 0 0 0.0 0.0 0 0 0.000 0.00
IN Dace 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
IN Sucker 0 + 0 0 0 0.0 0.0 0 8 0.017 0.11
IN Sucker 1 + 0 0 0 0.0 0.0 0 0 0.000 0.00
P Sculpin 1 + 10 5 15 20.0 7.7 0 20 0.042 0.28
M Whitefish 0 + 0 0 0 0.0 0.0 0 0 0.000 0.00
M Whitefish 1 +
lamprey
lUtAL

0 0 0 0.0 0.0 0 0

116

0.000

0.244

0.00

1.65
LENGTH/WEIGHT DATA:

SPECIES A G E  F L -RATE MEAN FL M E A N  BIOMASS
(m) ( m )  WEIGHT (g) (g /Mf t )

Rainbow 0 +  5 2 - 5 9  5 4 . 8  2 . 0 7  0 . 0 2
Rainbow 1 +  7 1 - 1 0 1  8 9 . 0  7 . 7 1  1 . 2 2
Rainbow 2 +  1 0 2 - 1 3 2  1 1 4 . 0  1 5 . 0 8  0 . 2 5
LN Dace 0 +  0  0 . 0  0 . 0 0
IN Dace 1 +  0  0 . 0  0 . 0 0
LN Sucker 0 +  0  0 . 0  0 . 0 0
IN Sucker 1 +  0  0 . 0  0 . 0 0
P Sculpin 1 +  7 1 - 1 0 8  8 5 . 5  7 . 7 5  0 . 3 3
M Whitefish 0 +  0  0 . 0  0 . 0 0
M Whitefish 1 +  0  0 . 0  0 . 0 0
TOTAL 1 . 8 2 4

Sari MEASUREMENTS:

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

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

10 6 . 4  D e b r i s  and log cover throughout
15 3 . 0  F r e e -flowing section.
20 1 0 . 0  B e a v e r  act iv i ty in  the lower end

7.3 E s t i m a t e  2-3 cfs.
9.8
6.8
5.4

AREA (M*M)
6.7

475.5 MARGIN (M) 7 0 . 5



SITE DESCRIPTIONS -  S ITE  BB2 DATE-SEPT 6/90 TEMP. 11 C 1730 SLOPE- 0.7%
This s i t e  on Buck Creek i s  located approximately 1 km upstream of  the road crossing above Goosly Lake.
This section o f  the  creek has good spawning potential i n  gravel r i f f l e s .
Estimate th is  s i t e  i s  80% pool and 20% r i f f l e .
Vi r tua l l y  unchanged chanml since l a s t  year.

SPECTES AGE PASS 1 PASS 2 Ul&U2 NUMBER S.E. MORTS N-CORR N/M*M NAIN-M

Rainbow 0+ 107 46 153 187.7 16.4 0 188 0.552 2.41
Rainbow 1+ 89 20 109 114.8 3.9 0 115 0.338 1.47
Rainbow 2+ 2 0 2 3.0 0.0 0 3 0.009 0.04
IN Dace 0+ 0 0 0 0.0 0.0 0 0 0.000 0.00
IN Dace 1+ 0 0 0 0.0 0.0 0 0 0.000 0.00
IN Sucker 0+ 0 0 0 0.0 0.0 0 0 0.000 0.00
IN 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 305 0.898 3.916

SPECTFS AGE FL-RANGE
(on)

MEAN FL
(mm)

MEAN
WEIGHT (g)

BIOMASS
(g/n0m)

Rainbow 0+ 33-44 38.3 1.39 0.77
Rainbow 1+ 54-95 71.0 5.05 1.70
Rainbow 2+ 115-118 116.5 16.02 0.14
IN Mara 0+ 0 0.0 0.00
LN Dace 1+ 0 0.0 0.00
IN Sucker 0+ 0 0.0 0.00
LN Sucker 1+ 0 0.0 0.00
P Sculpin 1+ 0 0.0 0.00
M Whitefish 0+ 0 0.0 0.00
MWhitefish 1+ 0 0.0 0.00
ICITAL 2.61

POPULATION ESTIMATES:

LENUTd/WEIGHT DATA:

s i lh  MEASUREIDITS:

LDCATION (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 . 9  2 0  1 0 0  3 / 7
5 4 . 9  S p a w n i n g  gravel throughout

10 4 . 8  L o t s  o f  debris and overhanging banks
15 5 . 3  B a n k  i n s t a b i l i t y  below road.
20 5 . 0  F l o w s  are low -  estimate 2-3 c fs .

Plus 10 others

AREA ( M k °
4.4

340.1 MARGIN (M) 7 8 . 0



Sin, DESCRIPTIONS -  SITE BB3 DATE- AUG 29/90 TEMP. 14.5 C @ 1300 hr SLOPE- 1.5%
This s i te  is  located on Buck Creek 150 m downstream of the 1st bridge crossing on Buck Flats Rd.
The s i te  was identical to  1989 si te.
Estimate si te is  80 % r i f f l e  and 20 % glide.
Flows are clear and low.

SPECIES AGE PASS 1 PASS 2 Ul&U2 NUMBER S.E. MERITSNAOORR N/MtM N/LLN-M

Rainbow 0+ 34 14 48 57.8 8.2 0 58 0.145 1.34
Rainbow 1+ 18 3 21 21.6 1.1 0 22 0.054 0.50
Rainbow 2+ 6 4 10 18.0 19.0 0 18 0.045 0.42
LN Dace 1+ 121 69 190 281.6 42.6 0 282 0.706 6.55
IN Sucker 0+ 0 0 0 0.0 0.0 0 0 0.000 0.00
LN Sucker 1+ 5 2 7 8.3 2.9 0 8 0.021 0.19
P Sculpin 1+ 0 0 0 0.0 0.0 0 0 0.000 0.00
M Whitefish 0+ 2 1 3 4.0 3.5 0 4 0.010 0.09
M Whitefish 1+ 0 3 3 3.0 3.0 0 3 0.008 0.07
Lamprey 7 4
DIAL 394 0.989 9.17

SPECIES AGE FL-RANGE
(Mn)

MEAN FL
(Mn)

MEAN
WEIGHT (g)

BIOMASS
(g/nom)

Rainbow 0+ 35-63 51.3 2.23 0.32
Rainbow 1+ 78-98 87.5 9.24 0.50
Rainbow 2+ 107-165 118.7 20.29 0.92
IN Dace 1+ 35-101 62.4 4.55 3.21
IN Sucker 0+ 0 0.0 0.00
IN Sucker 1+ 62-187 101.7 15.27 0.32
P Sculpin 1+ 0 0.0 0.00
M Whitefish 0+ 65-75 71.0 5.55 0.06
M Whitefish 1+ 174-273 217.3 114.90 0.86
TOTAL 6.191

SITE MEASUREMENTS:

LOCATION (m) WIDTH MEAN MAXIMUM RANK DEBRIS D50/D90
(m) DEPTH(cm) DEPTH(cm) COVER COVER ( c m )

0 10.7 20/35
5 10.7

10 10.1 Mainly cobble cover
15 9.4 Limited debris.
20 9.3 Marked at top and bottom with orange ribbon.

9.4 Unstable banks a t  high flows
7.6 Gravel bar development and debris downstream
7.0 Lower flows than in 1989.

POPULATION ESTIMATES:

LEICTH/WEIGHT DATA:

9.3
AREA (M*M) 3 9 8 . 8  MARGIN (4) 4 3 . 0



A p p e n d i x  3 :  Summary  o f  R a i n b o w  T r o u t  L e n g t h  a n d  A g e  D a t a
f r om  1 9 8 4  t o  1 9 9 0 .



APPENDIX 3  TABLE 1 .  Summary o f  Rainbow Tr o u t  Length and Age
Data f o r  Foxy Creek, 1984 to 1990.

SITE AGE RAINBOW 0+
1984 1987 1988 1 9 8 9 1990 MEAN

SITE FF1 n 269 201 92 9 0 384 207
% 51.1 62.4 50.8 3 6 . 6 90.6 58.3

fl(mm) 33.9 40.2 40.5 3 8 . 4 35.9 37.8

SITE FF2 n 530 459 676 4 5 6 545 533
% 61.2 85.0 74.6 7 4 . 1 72.6 73.5

fl(mm) 34.7 37.4 38.0 3 8 . 6 40.1 37.8

TOTAL n 799 660 768 5 4 6 929 740
% 56.2 73.7 62.7 5 5 . 4 81.6 65.9

fl(mm) 34.3 38.8 39.2 3 8 . 5 38.0 37.8

RAINBOW 1+
1984 1987 1988 1 9 8 9 1990 MEAN

SITE FF1 n 193 93 75 1 4 5 38 108.8
% 36.7 28.9 41.4 5 8 . 9 9.0 35.0

fl(mm) 77.2 79.6 79.5 7 0 . 5 71.3 75.6

SITE FF2 n 273 67 204 1 4 1 196 176
% 31.5 12.4 22.5 2 2 . 9 26.1 23.1

fl(mm) 78.0 82.3 80.0 7 4 . 9 78.7 78.8

TOTAL n 466 160 279 2 8 6 234 285
% 34.1 20.6 32.0 4 0 . 9 17.5 29.0

fl(mm) 77.6 81.0 79.8 7 2 . 7 75.0 77.2

RAINBOW 2+
1984 1987 1988 1 9 8 9 1990 MEAN

SITE FF1 n 64 28 14 1 1 2 24
% 12.2 8.7 7.7 4 . 5 0.5 6.7

fl(mm) 120.5 115.9 118.3 1 1 9 . 0 106.5 116.0

SITE FF2 n 63 14 26 1 8 10 26
7.3 2.6 2.9 2 . 9 1.3 3.4

fl(mm) 119.5 106.6 109.9 1 1 1 . 4 118.9 113.3

TOTAL n 127 42 40 2 9 12 50
9.7 5.6 5.3 3 . 7 0.9 5.1

fl(mm) 120.0 111.3 114.1 1 1 5 . 2 112.7 114.7



APPENDIX 3  TABLE 2 .  Summary o f  Rainbow Tr o u t  Length and Age
Data f o r  Buck Creek, 1987 t o  1990.

SITE AGE
1987

RAINBOW 0+
1988 1 9 8 9  1 9 9 0 MEAN

SITE BB1 n 1 0 21 5 6.8
2.6 0.0 46.7 5.6 13.7

fl(mm) 44.1 54.8 49.5

SITE BB2 n 190 130 213 188 180
% 50.8 61.0 69.2 61.4 60.6

fl(mm) 43.9 39.0 40.1 38.3 40.3

SITE BB3 n 217 66 109 58 113
% 81.6 62.9 61.9 59.2 66.4

fl(mm) 47.8 48.7 51.7 51.3 49.9

RAINBOW 1+
1987 1988 1989 1990 MEAN

SITE BB1 n 28 24 16 76 36
% 73.7 82.8 35.6 85.4 69.3

fl(mm) 89.1 92.2 85.1 89.0 88.9

SITE BB2 n 87 83 92 115 94
% 23.3 39.0 29.9 37.6 32.4

fl(mm) 80.4 79.7 75.6 71.0 76.7

SITE BB3 n 33 29 55 22 35
% 12.4 27.6 31.3 22.4 23.4

fl(mm) 89.0 84.1 84.9 87.5 86.4

RAINBOW 2+
1987 1988 1989 1990 MEAN

SITE BB1 n 9 5 8 8 8
% 23.7 17.2 17.8 9.0 16.9

fl(mm) 102.6 117.2 102.1 114.0 109.0

SITE BB2 n 10 0 3 3 4
2.7 0.0 1.0 1.0 1.2

fl(mm) 116.8 104.3 116.5 112.5

SITE BB3 n 16 10 12 18 14
% 6.0 9.5 6.8 18.4 10.2

fl(mm) 106.0 120.5 112.1 118.7 114.3



A p p e n d i x  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 0 .



APPENDIX 4  TABLE 1 .  B i o m a s s  Summary o f  Rainbow Tr o u t  i n  Foxy Creek.
FILE =  BIOMASS

SITE
GRAMS/M*M

YEAR 0 +  1 +  2 +  T O T A 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
MEAN 0 . 6 0  1 . 8 0  1 . 5 0  3 . 9 0

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
MEAN 1 . 0 7  2 . 8 8  1 . 3 8  5 . 3 3

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
MEAN 0 . 8 4  2 . 3 4  1 . 4 4  4 . 6 2

SITE
TOTAL GRAMS FROM SITE

YEAR 0 +  1 +  2 +  T O T A L

FF1

FF2

MEAN

1984 1 6 4 . 7  1 1 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
MEAN 9 5 . 2  6 0 2 . 7  5 5 2 . 6  1 2 5 0 . 5

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
MEAN 2 6 6 . 0  8 9 7 . 1  5 1 6 . 5  1 6 7 9 . 6

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
MEAN 1 8 0 . 6  7 4 9 . 9  5 3 4 . 6  1 4 6 5 . 0

*  NOTE -  MEAN biomass es t ima tes  have been r e v i s e d  f o r  a l l  years
p r i o r  t o  1990 due t o  a n  e r r o r  i n  de te rmin ing  means f o r
the combined es t imates



APPENDIX 4  TABLE 2 .  Biomass Summary o f  Rainbow Tr o u t  i n  Buck Creek.
FILE =  BIOMASS1

SITE
GRAMS/M*M

YEAR 0 +  1 +  2 +  T O T A 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
MEAN 0 . 0 2  0 . 6 2  0 . 2 3  0 . 8 7

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
MEAN 0 . 4 8  1 . 3 2  0 . 1 8  1 . 9 7

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
MEAN 0 . 3 6  0 . 6 4  0 . 5 8  1 . 5 8

TOTAL GRAMS FROM SITE
SITE Y E A R  0 +  1 +  2 +  T O T A 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
MEAN 6 . 8  1 6 7 . 8  9 1 . 4  3 7 6 . 6

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
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
MEAN 1 5 9 . 7  2 9 4 . 1  2 0 0 . 1  6 6 3 . 9


