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- 1 -

1.0 INTRODUCTION
S u r v e y s  o f  j u v e n i l e  s t e e l h e a d  f r y  a n d  p a r r  a b u n d a n c e  w e r e  c o n d u c t e d
on f o u r  s t e e l h e a d  s y s t e m s  t r i b u t a r y  t o  t h e  S k e e n a  R i v e r  i n
n o r t h w e s t e r n  B . C .  d u r i n g  A u g u s t  a n d  S e p t e m b e r ,  1 9 9 2 .  T h e  f o u r
s y s t e m s  a s s e s s e d  w e r e  t h e  K i t w a n g a ,  M o r i c e ,  S u s t u t  a n d  Z y m o e t z
(Coppe r )  r i v e r s .  T h i s  i s  t h e  s e c o n d  c o n s e c u t i v e  y e a r  o f  s u r v e y s  i n
t h e s e  s y s t e m s .  T h e  s u r v e y s  w e r e  c o n d u c t e d  u n d e r  c o n t r a c t  t o  B . C .
E n v i r o n m e n t  a n d  w e r e  f u n d e d  b y  t h e  H a b i t a t  C o n s e r v a t i o n  F u n d .  T h i s
r e p o r t  s u m m a r i z e s  t h e  r e s u l t s  o f  t h e  s u r v e y s .  A  s e p a r a t e  a p p e n d i x
v o l u m e  h a s  b e e n  p r e p a r e d  d o c u m e n t i n g  d e t a i l e d  l o c a t i o n  m a p s
( 1 : 5 0 , 0 0 0 ) ,  s i t e  s k e t c h  m a p s ,  p h o t o g r a p h s  o f  e a c h  s i t e  f o r  e a c h
y e a r ,  a n d  t h e  d e t a i l e d  h a b i t a t  i n f o r m a t i o n  c o l l e c t e d  o n  MOE/DFO
S t r e a m  S u r v e y  F o r m s .

1 . 1  BACKGROUND

T h e r e  i s  a  g e n e r a l  c o n c e r n  f o r  t h e  s t a t u s  o f  S k e e n a  R i v e r  s u m m e r
s t e e l h e a d  s t o c k s  -  p a r t i c u l a r l y  f o r  t h o s e  r u n s  t h a t  e n t e r  t h e
Skeena e a r l y  i n  t h e  s e a s o n  d u r i n g  a n  i n t e n s i v e  c o m m e r c i a l  f i s h e r y
t a r g e t i n g  m a i n l y  o n  s o c k e y e  a n d  p i n k  s a l m o n .  B . C .  E n v i r o n m e n t  i s
c o n c e r n e d  t h a t  i n t e r c e p t i o n  o f  t h e s e  e a r l y - r u n  f i s h  m a y  b e
d e c i m a t i n g  t h i s  c o m p o n e n t  o f  t h e  s t e e l h e a d  s t o c k s  i n  t h e  u p p e r
Skeena t r i b u t a r i e s ,  i n  s o m e  i n s t a n c e s  t o  t h e  p o i n t  o f  n e a r
e x t i n c t i o n .  U p p e r  s e c t i o n s  o f  t h e  S u s t u t ,  M o r i c e ,  a n d  Z y m o e t z
r i v e r s  a r e  a r e a s  w h e r e  summer  s t e e l h e a d  a r r i v e  i n  t h e  u p p e r  r i v e r
d u r i n g  A u g u s t  a n d  e a r l y  S e p t e m b e r  a n d  w h e r e  t h i s  e a r l y  c o m p o n e n t  i s
t h r e a t e n e d  ( B . C .  E n v i r o n m e n t ,  d a t a  o n  f i l e ) .

E s t a b l i s h i n g  " i n d e x  s i t e s "  t o  d e t e r m i n e  j u v e n i l e  s t e e l h e a d
abundance  e s t i m a t e s  t h r o u g h o u t  t h e s e  e a r l y - r u n  t r i b u t a r i e s  p r o v i d e s
a s y s t e m a t i c  b a s i s  f o r  a s s e s s i n g  t h e  s t r e n g t h  o f  p a s t  a d u l t
e s c a p e m e n t s  t o  t h e  r i v e r  s y s t e m s .  A t  t h e  s a m e  t i m e ,  i t  o f f e r s  a
means o f  a s s e s s i n g  w h e t h e r  e x i s t i n g  h a b i t a t  i s  s e e d e d  t o  c a r r y i n g
c a p a c i t y .  R e p e a t e d  s a m p l i n g  o f  t h e s e  s i t e s  o v e r  t i m e  c a n  p r o v i d e
a v a l u a b l e  t o o l  f o r  a s s e s s i n g  t h e  c o n d i t i o n  o f  t h e  s t e e l h e a d  s t o c k s
i n  t h e s e  t r i b u t a r i e s  r e l a t i v e  t o  t h e i r  p o t e n t i a l .  I t  s h o u l d  b e
n o t e d  h o w e v e r ,  t h a t  t h e  j u v e n i l e  a s s e s s m e n t s  a r e  u n a b l e  t o  s e p a r a t e
t h e  " e a r l y - r u n "  c o m p o n e n t  f r o m  f i s h  o r i g i n a t i n g  f r o m  s p a w n e r s  t h a t
may h a v e  moved  i n t o  t h e  u p p e r  r i v e r  s y s t e m  l a t e r  i n  t h e  f a l l  p e r i o d
(Zymoe tz  a n d  M o r i c e  r i v e r s ) .

A t o t a l  o f  1 2 3  s i t e s  w e r e  s a m p l e d  d u r i n g  t h e  l a t e  s u m m e r  a n d  f a l l
o f  1 9 9 2  a n d  i n f o r m a t i o n  s u m m a r i z i n g  t h e  f i r s t  y e a r  o f  s t u d i e s  i s
r e p o r t e d  i n  B u s t a r d  ( 1 9 9 2 ) .  G o o d  b a c k g r o u n d  d a t a  d e s c r i b i n g
j u v e n i l e  s t e e l h e a d  a b u n d a n c e s  f o r  t h e  M o r i c e  R i v e r  s y s t e m  w a s
c o l l e c t e d  b y  B . C .  E n v i r o n m e n t  f r o m  1 9 8 0  t o  1 9 8 6  ( T r e d g e r  1 9 8 1 - 8 7 )
and d u r i n g  t h e  K e m a n o  C o m p l e t i o n  S t u d i e s  ( E n v i r o c o n  L t d .  1 9 8 4 ) .
A l t h o u g h  s i m i l a r  i n d e x  s i t e  a s s e s s m e n t s  w e r e  a l s o  c o n d u c t e d  i n  t h e
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u p p e r  S u s t u t  d u r i n g  t h e  p e r i o d  1 9 8 3  t o  1 9 8 5  ( T r e d g e r  1 9 8 6 ) ,
s a m p l i n g  w a s  c o n d u c t e d  o n  a  s m a l l  n u m b e r  o f  s i t e s  l i m i t i n g  i t s
s u i t a b i l i t y  a s  a n  e s t i m a t e  o f  j u v e n i l e  s t e e l h e a d  a b u n d a n c e .
S i m i l a r l y ,  d a t a  c o l l e c t e d  b y  B . C .  E n v i r o n m e n t  a t  a  s i n g l e  s i t e  i n
t h e  K i t w a n g a  R i v e r  ( 1 9 8 3 )  a n d  s e v e r a l  l o c a t i o n s  i n  t h e  u p p e r
Zymoetz  ( P t o l e m y  1 9 7 9 )  p r o v i d e s  u s e f u l  b u t  l i m i t e d  e s t i m a t e s  o f
b a c k g r o u n d  l e v e l s  o f  j u v e n i l e  s t e e l h e a d  u s e  i n  t h e s e  s y s t e m s .

D a t a  c o l l e c t e d  b y  W i l l i a m s  e t  a l .  ( 1 9 8 5 )  a n d  S h i r v e l l  ( u n p u b l i s h e d
d a t a ,  D F O ,  P a c i f i c  B i o l o g i c a l  S t a t i o n )  i s  a l s o  o f  l i m i t e d  v a l u e  a s
j u v e n i l e  s t e e l h e a d  " i n d e x  s i t e "  i n f o r m a t i o n  d u e  t o  t h e  d i f f e r e n t
t e c h n i q u e s  u s e d  i n  c o l l e c t i n g  t h e  i n f o r m a t i o n .  W i l l i a m s  e t  a l .
(1985)  r e l i e d  m a i n l y  o n  s e i n i n g  t o  d e l i n e a t e  j u v e n i l e  f i s h
a b u n d a n c e  i n  t h e  S u s t u t ,  w h i l e  S h i r v e l l  u s e d  s n o r k e l  o b s e r v a t i o n s .

1 . 2  STUDY OBJECTIVES

The 1 9 9 2  s t u d i e s  h a d  t h e  f o l l o w i n g  o b j e c t i v e s :

1 . )  T o  c o n t i n u e  j u v e n i l e  s t e e l h e a d  s a m p l i n g  a t  a  n e t w o r k  o f
i n d e x  s i t e s  t h r o u g h o u t  t h e  m a i n s t e m  K i t w a n g a ,  M o r i c e ,  S u s t u t
and Z y m o e t z  r i v e r s  i n  a  p r o g r a m  t o  e s t i m a t e  j u v e n i l e  s t e e l h e a d
f r y  a n d  p a r r  a b u n d a n c e .  T h e  s a m p l e  s i t e s  a r e  l o c a t e d  t o
e m p h a s i z e  t h e  u p p e r  r e a c h e s  o f  t h e s e  s y s t e m s  b u t  a l s o  i n c l u d e s
s i t e s  l o w e r  i n  t h e  r i v e r s  a n d  a  l i m i t e d  n u m b e r  o f  k e y
t r i b u t a r y  s t r e a m s .

2 . )  T o  c o n d u c t  q u a n t i t a t i v e  e s t i m a t e s  o f  j u v e n i l e  s t e e l h e a d
abundance  i n  t h e s e  i n d e x  s i t e s .

3 . )  T o  c o m p a r e  t h e s e  e s t i m a t e s  t o  1 9 9 1  i n f o r m a t i o n  a n d  t o  d a t a
c o l l e c t e d  f r o m  e a r l i e r  y e a r s  w h e n  a v a i l a b l e ,  a n d  t o  r e l a t e
abundance  e s t i m a t e s  t o  t h o s e  e x p e c t e d  u n d e r  f u l l  h a b i t a t
u t i l i z a t i o n .

As w e l l ,  i n  c o n j u n c t i o n  w i t h  a d u l t  s t e e l h e a d  s t u d i e s  i n  t h e  u p p e r
S u s t u t ,  a  w a t e r  q u a l i t y  s a m p l i n g  p r o g r a m  w a s  c o n d u c t e d  i n  t h i s
s y s t e m  d u r i n g  1 9 9 3 .  T h e  p r o g r a m  i n c l u d e d  c o l l e c t i n g  b a c k g r o u n d
i n f o r m a t i o n  d e s c r i b i n g  t h e  w a t e r  t e m p e r a t u r e  a n d  n u t r i e n t  r e g i m e  o f
t h e  u p p e r  S u s t u t  t o  a l l o w  f o r  s o m e  c o m p a r i s o n  o f  t h e  p o t e n t i a l
p r o d u c t i v i t y  o f  t h i s  r e g i m e  t o  s t r e a m s  e l s e w h e r e .  T h e  d e t a i l e d
r e s u l t s  o f  t h e  t e m p e r a t u r e  s t u d i e s  a r e  p r e s e n t e d  i n  B u s t a r d  ( 1 9 9 3 )
w h i l e  t h e  n u t r i e n t  s t u d i e s  a r e  p r e s e n t e d  i n  a  s e p a r a t e  r e p o r t
( P e r r i n  1 9 9 3 )  a n d  a r e  a p p e n d e d  t o  t h e  b a c k  o f  t h i s  r e p o r t .
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Upper S k e e n a  T r i b u t a r i e s .

PROPOSED COMPLETED

8 9

35 23

30 38

29 21

2.0 METHODS
S t u d i e s  w e r e  c o n d u c t e d  b e t w e e n  m i d - A u g u s t  a n d  S e p t e m b e r  2 5 ,  w i t h
some a d d i t i o n a l  s a m p l i n g  c o n d u c t e d  i n  m i d - O c t o b e r .  E f f o r t s  w e r e
made t o  s a m p l e  t h e  s a m e  s i t e s  w i t h i n  a  f e w  d a y s  o f  t h e  1 9 9 1  s a m p l e
d a t e  t o  r e d u c e  v a r i a b i l i t y  d u e  t i m e  o f  s a m p l i n g .  T h i s  w a s  n o t
p o s s i b l e  i n  a l l  c a s e s .  F o r  e x a m p l e  m a i n s t e m  Z y m o e t z  R i v e r  s i t e s
were  a l l  s a m p l e d  i n  l a t e  A u g u s t  1 9 9 2  c o m p a r e d  t o  s a m p l i n g  i n  A u g u s t
and S e p t e m b e r  1 9 9 1 .

A h e l i c o p t e r  w a s  u s e d  t o  a c c e s s  m a n y  o f  t h e  s i t e s  i n  t h e  S u s t u t
R i v e r  a n d  t r i b u t a r i e s ,  s o m e  M o r i c e  R i v e r  t r i b u t a r i e s ,  a n d  t h e  u p p e r
s e c t i o n s  o f  t h e  m a i n s t e m  Z y m o e t z  R i v e r .  A  r i v e r b o a t  w a s  u s e d  t o
a c c e s s  t h e  u p p e r  M o r i c e  R i v e r  l o c a t i o n s ,  w h i l e  a l l  o t h e r  s i t e s  w e r e
a c c e s s i b l e  b y  v e h i c l e .  C r e w  s i z e  r a n g e d  f r o m  t w o  t o  f i v e  p e o p l e .

The t o t a l  n u m b e r  o f  s i t e s  p r o p o s e d  f o r  t h e  1 9 9 2  s a m p l i n g  w a s
r e d u c e d  f r o m  t h e  1 9 9 1  p r o g r a m  d u e  t o  a  l o w e r  a p p r o v e d  b u d g e t  i n
1992.  T h e  s a m p l i n g  p r o g r a m  c a m e  t o  a n  a b r u p t  h a l t  i n  l a t e
Sep tember  b e f o r e  s a m p l e  s i t e s  i n  R e a c h e s  2  a n d  3  o f  t h e  M o r i c e  a n d
i n  t h e  C l o r e  R i v e r  ( i n c l u d i n g  T r a p l i n e  C r e e k )  c o u l d  b e  c o m p l e t e d .
Heavy r a i n s  t h r o u g h o u t  l a t e  S e p t e m b e r  a n d  O c t o b e r  r e s u l t e d  i n
f r e s h e t  c o n d i t i o n s  o n  t h e  s t u d y  s t r e a m s  a n d  f u r t h e r  s a m p l i n g  w a s
n o t  p o s s i b l e .  I t  h a d  b e e n  t h e  p l a n  t o  m o v e  s e v e r a l  o f  t h e  s a m p l e
s i t e s  f r o m  l o c a t i o n s  i n  t h e  u p p e r  r e a c h e s  o f  t h e  M o r i c e  R i v e r  t o
Reach 3  ( d o w n s t r e a m  o f  O w e n  C r e e k )  t o  p r o v i d e  a  l a r g e r  a n d  m o r e
r e p r e s e n t a t i v e  s a m p l e  i n  t h i s  r e a c h .

Ta b l e  1  s u m m a r i z e s  t h e  n u m b e r  a n d  l o c a t i o n  o f  s a m p l e  s i t e s
c o n d u c t e d  i n  t h e  r i v e r  s y s t e m s .  T h e  c o l u m n  l i s t i n g  PROPOSED s i t e s
i s  t h e  n u m b e r  i d e n t i f i e d  i n  t h e  p r o p o s a l  t o  B . C .  E n v i r o n m e n t  ( 1 0 2
s i t e s ) .  T h e  COMPLETED c o l u m n  i d e n t i f i e s  t h e  n u m b e r  o f  s i t e s  t h a t
w e r e  i n  f a c t  c o m p l e t e d  d u r i n g  t h e  1 9 9 2  s u r v e y s  ( 9 1  s i t e s ) .

Ta b l e  1 .  S u m m a r y  o f  Number a n d  L o c a t i o n  o f  I n d e x  S i t e s  i n

SYSTEM

KITWANGA

MORICE

SUSTUT

ZYMOETZ

:TOT
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A s i n g l e  m a i n s t e m  s i t e  i n  R e a c h  2  o f  t h e  M o r i c e  w a s  s a m p l e d  o n
A u g u s t  1 9  t o  p r o v i d e  s o m e  c o m p a r i s o n  f o r  s t e e l h e a d  f r y  s i z e s  t o
t h o s e  o b t a i n e d  d u r i n g  s a m p l i n g  l a t e r  i n  S e p t e m b e r .  A n  a d d i t i o n a l
r e p e a t  s a m p l e  s i t e  w a s  l o c a t e d  i n  L a m p r e y  C r e e k  o n  O c t o b e r  1 3 ,  b u t
h i g h  f l o w s  a n d  i c e  c o n d i t i o n s  r e s u l t e d  i n  s a m p l i n g  p r o b l e m s  a n d
t h i s  d a t a  h a s  n o t  b e e n  u s e d  i n  t h e  c o m p a r i s o n s  t o  e a r l i e r  c a t c h e s .
Two s i t e s  i n  t h e  K i t w a n g a  w e r e  r e p e a t  s a m p l e d  i n  A u g u s t  a n d
O c t o b e r .

Sample s i t e s  r a n g e d  i n  l e n g t h  f r o m  1 2  t o  4 3  m ,  w i t h  a  m e a n  l e n g t h
o f  2 1  m .  S t o p n e t s  w e r e  u s e d  t o  e n c l o s e  t h e  s i t e s .  O n  s m a l l e r
t r i b u t a r i e s  a n d  s i d e c h a n n e l s  o f  t h e  m a i n s t e m  r i v e r ,  t h e  n e t s  w e r e
l o c a t e d  a t  t h e  t o p  a n d  b o t t o m  e n d s  o f  t h e  s i t e s .  I n  m a i n c h a n n e l
l o c a t i o n s ,  r e b a r  a n d  a  m i n i m u m  o f  3 0  m  o f  s t o p n e t  w a s  u s e d  t o
e n c l o s e  a  s e c t i o n  o f  t h e  m a r g i n  o f  t h e  s i t e  o u t  i n t o  t h e  f a s t w a t e r
h a b i t a t ,  o f t e n  5 - 7  m  o u t  f r o m  t h e  e d g e  i n  m a i n s t e m  s i t e s .

Sample c r e w s  w o r k e d  u p  a n d  d o w n  t h r o u g h  t h e  s i t e  a t  l e a s t  t w i c e
w i t h  a  C o f f e l t  g a s - p o w e r e d  e l e c t r o s h o c k e r .  T h e  t w o - s t e p  r e m o v a l
m e t h o d  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  f r o m  c a t c h e s  w i t h i n
t h e s e  s i t e s  ( S e b e r  a n d  L e C r e n  1 9 6 7 ) .  I f  a  s u i t a b l e  d e c l i n i n g  c a t c h
was n o t  o b t a i n e d ,  a  t h i r d  p a s s  w a s  m a d e .  A l l  f i s h  w e r e  s o r t e d  b y
s p e c i e s ,  c o u n t e d ,  f o r k  l e n g t h s  m e a s u r e d  t o  t h e  n e a r e s t  m m ,  a n d
r e t u r n e d  t o  t h e  s t r e a m  a f t e r  s a m p l i n g .  A t  l e a s t  3 0  s t e e l h e a d  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  w h e n  a v a i l a b l e .

A s a m p l e  o f  w e i g h t s  f r o m  a l l  f i s h  s p e c i e s  a n d  a  r a n g e  o f  s i z e
c l a s s e s  w e r e  o b t a i n e d  f r o m  e a c h  s y s t e m .  I n  t o t a l ,  6 4 3  j u v e n i l e
s t e e l h e a d  w e r e  w e i g h e d  i n  t h e  f o u r  s y s t e m s  u s i n g  a  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  a n d  t h e  r e s u l t s  w e r e  u s e d  i n  c a l c u l a t i n g
r e g r e s s i o n s  f o r  b i o m a s s  e s t i m a t e s .  S c a l e s  w e r e  r e t a i n e d  f r o m  a
r e p r e s e n t a t i v e  r a n g e  o f  j u v e n i l e  s t e e l h e a d  s i z e  c l a s s e s  f o r  a g i n g
i n  e a c h  s y s t e m .  T y p i c a l l y  s c a l e s  w e r e  t a k e n  f r o m  l a r g e  f r y  a n d
s m a l l  a g e  1 +  s t e e l h e a d  a s  w e l l  a s  m o s t  l a r g e r  p a r r  t o  d e t e r m i n e  t h e
age c l a s s  s e p a r a t i o n  f o r  v a r i o u s  f o r k  l e n g t h s .  S c a l e s  w e r e  r e m o v e d
f r o m  1 9 2  j u v e n i l e  s t e e l h e a d  d u r i n g  t h e  1 9 9 2  s t u d i e 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  a  l e n g t h  a n d  s e r i e s  o f  w i d t h
measu remen ts  a t  e a c h  s i t e .  M O E / D F O  S t r e a m  S u r v e y  F o r m s  w e r e
c o m p l e t e d  f o r  e a c h  s i t e .  T h i s  p r o v i d e d  b a s i c  d e s c r i p t i o n s  o f  t h e
p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  s i t e s .  A  p h o t o  r e c o r d  o f  e a c h  s i t e
was r e t a i n e d .  A s i d e  f r o m  t h e  p h y s i c a l  h a b i t a t  i n f o r m a t i o n  r e c o r d e d
on t h e s e  f o r m s  f o r  e a c h  s i t e ,  w a t e r  t e m p e r a t u r e ,  p H ,  a n d  t o t a l
d i s s o l v e d  s o l i d s  ( T D S )  w e r e  m e a s u r e d .  T D S  m e a s u r e m e n t s  w e r e  m a d e
u s i n g  a  C o r n i n g  C h e c k m a t e  TDS m e t e r .

An e f f o r t  w a s  made  t o  l o c a t e  s a m p l e  s i t e s  i n  t h e  s a m e  l o c a t i o n s  a s
t h o s e  s a m p l e d  i n  1 9 9 1 .  T h e  p r e v i o u s  y e a r ' s  m a p s  a n d  p h o t o g r a p h s
w e r e  u s e d  i n  t h e  f i e l d  t o  r e - l o c a t e  t h e  s a m p l e  l o c a t i o n s .  I n  m a n y
c a s e s ,  t h e  i d e n t i c a l  s i t e  c o u l d  b e  s a m p l e d .  H o w e v e r ,  i n  s o m e
i n s t a n c e s ,  s t r e a m f l o w  a n d  c h a n n e l  c h a n g e s  ( p a r t i c u l a r l y  i n  t h e
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Zymoetz  a n d  S u s t u t  m a i n s t e m )  n e c e s s i t a t e d  s e l e c t i n g  a l t e r n a t i v e
s i t e s  w i t h  s i m i l a r  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  s a m e  g e n e r a l
l o c a t i o n .  S a m p l e  s i t e  l o c a t i o n  maps  p r e s e n t e d  i n  t h i s  r e p o r t  s h o w
t h e  1 9 9 2  l o c a t i o n s  a n d  a n y  s i t e s  t h a t  w e r e  e i t h e r  d e l e t e d  o r
s h i f t e d  f r o m  t h e i r  1 9 9 1  l o c a t i o n s .

An e f f o r t  w a s  made  t o  l o c a t e  s a m p l e  s i t e s  i n  w h a t  w a s  j u d g e d  t o  b e
t h e  b e s t  a v a i l a b l e  h a b i t a t  f o r  s t e e l h e a d  f r y  a n d  p a r r .  I n  1 9 9 1 ,  a
f o u r - c l a s s  h a b i t a t  s u i t a b i l i t y  r a t i n g  s y s t e m  f o r  s t e e l h e a d  f r y  a n d
p a r r  b a s e d  o n  t h e  s i t e  p h y s i c a l  f e a t u r e s  ( w a t e r  v e l o c i t y ,  d e p t h ,
bed  m a t e r i a l  a n d  c o v e r  c h a r a c t e r i s t i c s )  w a s  d e v e l o p e d  a n d  e a c h
i n d e x  s i t e  w a s  r a t e d  a s  s h o w n  i n  Ta b l e  2 .  T h i s  s y s t e m  w a s  r e - u s e d
i n  1 9 9 2 ,  a n d  d u r i n g  t h e  d a t a  a n a l y s i s  s o m e  c o m p a r i s o n s  w e r e  m a d e
g r o u p i n g  r e s u l t s  f o r  t h e  s i t e s  t h a t  w e r e  c o n s i d e r e d  g o o d  a n d
e x c e l l e n t  c o m p a r e d  t o  t h o s e  r a t e d  a s  p o o r  o r  m o d e r a t e .  T h i s  i s
i m p o r t a n t  f o r  s t e e l h e a d  p a r r ,  w h e r e  m a n y  o f  t h e  s i t e s  s e l e c t e d  a s
good f r y  r e a r i n g  h a b i t a t  w e r e  p o o r l y  s u i t e d  f o r  s t e e l h e a d  p a r r
r e a r i n g .



- 6 -

Ta b l e  2 .  J u v e n i l e  S t e e l h e a d  H a b i t a t  S u i t a b i l i t y  R a t i n g
C r i t e r i a .

STEELHEAD F RY

EXCELLENT S h a l l o w  ( < 5 0  c m )  l o w  v e l o c i t y  ( < 3 0  c m / s e c )
c o b b l e \ b o u l d e r  s i t e s  w i t h  i n t e r s t i t i a l  s p a c e s  f o r
h i d i n g  a n d  f o o d  p r o d u c t i o n  -  o f t e n  r i f f l e
l o c a t i o n s .

GOOD S i m i l a r  t o  a b o v e  b u t  m i g h t  i n c l u d e  s o m e  s m a l l e r
bed m a t e r i a l  w i t h  l e s s  i n t e r s t i t i a l  s p a c e s ,
h i g h e r  w a t e r  v e l o c i t i e s ,  e t c .

MODERATE L i m i t e d  h a b i t a t  d u e  t o  s m a l l e r  b e d  m a t e r i a l  s i z e ,
p o o r  c o v e r ,  h i g h e r  v e l o c i t i e s  a n d  d e e p e r  h a b i t a t ,
e t c .

POOR G e n e r a l l y  u n s u i t a b l e  f o r  f r y  r e a r i n g  d u e  t o  h i g h
w a t e r  v e l o c i t i e s ,  s m a l l  b e d  m a t e r i a l  w i t h  n o
h i d i n g  s p a c e s ,  p o o r  c o v e r ,  e t c .

STEELHEAD PARR

EXCELLENT Deep ( > 1 5  c m )  b o u l d e r  o r  c o b b l e  b e d  m a t e r i a l  w i t h
m o d e r a t e  w a t e r  v e l o c i t y  ( < 7 5  c m / s e c ) .  L a r g e
i n t e r s t i t i a l  s p a c e s  o r  g o o d  a d j a c e n t  c o v e r  w i t h i n
t h e  s i t e  ( e g ,  l o g  j a m ) .

GOOD S i m i l a r  t o  a b o v e  b u t  p o o r e r  c o v e r  a n d  l e s s
s u i t a b l e  w a t e r  v e l o c i t i e s .

MODERATE E i t h e r  t o o  f a s t  o r  t o o  s l o w  w a t e r  v e l o c i t y  w i t h
p o o r e r  c o v e r  ( f e w  i n t e r s t i t i a l  s p a c e s  o r  l a c k  o f
d e b r i s  c o v e r ) .  T y p i c a l l y  s m a l l e r  b e d  m a t e r i a l .

POOR U n s u i t a b l e  f o r  p a r r  r e a r i n g  -  t y p i c a l l y  w a t e r
v e l o c i t i e s  a r e  t o o  s l o w  a n d  d e p t h s  a r e  s h a l l o w .
I n  t h i s  s t u d y ,  m a n y  o f  t h e  s h a l l o w  r i f f l e  s i t e s
s e l e c t e d  a s  g o o d  f r y  r e a r i n g  o f f e r e d  p o o r  p a r r
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3.0 RESULTS

3.1 KITWANGA RIVER

The l o c a t i o n  o f  t h e  s e v e n  s a m p l e  s i t e s  e s t a b l i s h e d  a l o n g  t h e
m a i n s t e m  o f  t h e  K i t w a n g a  R i v e r  i n  1992  i s  s h o w n  i n  F i g u r e  1 .  T h e s e
s i t e s  w e r e  l o c a t e d  a t  t h e  s a m e  l o c a t i o n s  a s  i n  1 9 9 1  a l t h o u g h
s e v e r a l  s i t e s  ( K 4  a n d  K 5 )  w e r e  s h i f t e d  s l i g h t l y  ( 2 0  m )  t o
accomoda te  l o w e r  d i s c h a r g e s .  A s  w e l l ,  t h e  t o t a l  a r e a  a n d  l e n g t h  o f
h a b i t a t  s a m p l e d  a t  s e v e r a l  o f  t h e  s i t e s  w a s  i n c r e a s e d  f r o m  1 9 9 1
( Ta b l e  3 ) .  D e t a i l e d  c a t c h  r e s u l t s ,  h a b i t a t  d e s c r i p t i o n s ,  a r e a  a n d
l e n g t h  o f  e a c h  s i t e  i s  p r e s e n t e d  i n  A p p e n d i x  1 .

R e p e a t  s a m p l i n g  w a s  c o n d u c t e d  a t  t h e  t w o  l o w e r  s i t e s  o n  t h e
K i t w a n g a  R i v e r  o n  O c t o b e r  2 1  t o  p r o v i d e  a d d i t i o n a l  d e n s i t y  a n d
g r o w t h  i n f o r m a t i o n  f o r  j u v e n i l e  s t e e l h e a d .  A  s i g n i f i c a n t  f r e s h e t
o c c u r r e d  o n  t h e  K i t w a n g a  R i v e r  d u r i n g  t h e  t i m e  b e t w e e n  t h e  t w o
samp le  p e r i o d s .

3 . 1 . 1  K i t w a n g a  R i v e r  C a t c h  C o m p o s i t i o n

The t o t a l  n u m b e r  o f  f i s h  e s t i m a t e d  i n  t h e  K i t w a n g a  s a m p l e  s i t e s  w a s
l e s s  t h a n  5 0 %  o f  t h e  1 9 9 1  e s t i m a t e s  ( T a b l e  3 ) .  S t e e l h e a d  f r y
c o m p r i s e d  26 .5% o f  t h e  o v e r a l l  c a t c h ,  d o w n  s i g n i f i c a n t l y  f r o m  1 9 9 1 .
Numbers o f  c h i n o o k  a n d  D o l l y  Va r d e n  w e r e  a l s o  d o w n ,  w h i l e  c o h o  a n d
s t e e l h e a d  p a r r  n u m b e r s  a n d  o v e r a l l  p e r c e n t a g e  o f  t h e  c a t c h  w e r e
h i g h e r .  T h e  O c t o b e r  s a m p l e  ( t w o  s i t e s  o n l y )  w a s  d o m i n a t e d  b y
s t e e l h e a d  f r y  a n d  p a r r .

3 . 1 . 2  K i t w a n g a  R i v e r  J u v e n i l e  S t e e l h e a d  D e n s i t i e s

S t e e l h e a d  f r y  d e n s i t i e s  a v e r a g e  0 . 2 2  f r y / m 2  f o r  t h e  s e v e n  s i t e s .
F r y  d e n s i t i e s  w e r e  h i g h e s t  a t  S i t e  K 5  ( 0 . 5 5  f r y / m 2 )  a n d  w e r e  l e s s
t h a n  0 . 1  f r y / m 2  a t  S i t e s  K 3  a n d  K 7  ( j u s t  d o w n s t r e a m  o f  K i t w a n c o o l
L a k e ) .  T h e s e  l e v e l s  a r e  a p p r o x i m a t e l y  15% o f  t h e  1 9 9 1  d e n s i t i e s
and o c c u r r e d  i n  a l l  r e a c h e s  o f  t h e  K i t w a n g a  R i v e r  ( F i g u r e  2 A ) .

Da ta  f r o m  a  s i n g l e  s i t e  ( 5 1  m2) s a m p l e d  d u r i n g  1 9 8 3  i n  t h e  v i c i n i t y
o f  S i t e  K 4  ( R e a c h  3 ) 1  i n d i c a t e d  f r y  d e n s i t i e s  w e r e  2 . 8  f r y / m 2  a n d
were  f a r  i n  e x c e s s  o f  t h e  p a s t  t w o  y e a r s '  r e s u l t s  ( F i g u r e  2 B ) .
S a m p l i n g  f o r  a l l  t h r e e  y e a r s  w a s  c o n d u c t e d  d u r i n g  t h e  l a t t e r  h a l f
o f  A u g u s t .

1 D a t a  o n  f i l e ,  B . C .  E n v i r o n m e n t ,  V i c t o r i a  ( R .  P t o l e m y )
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AUGUST OCTOBER

1991 1992 1992

N 9$ N

S t e e l h e a d  0 + 921 6 1 . 8 178 2 6 . 5 48 7 6 . 0

S t e e l h e a d  1 + 33 2 . 2 53 8 1 2 . 8

S t e e l h e a d  > 2 + 0 0 . 0 2 0 0

Chinook 159 1 0 . 7 89 3 . 3 6 9 . 6

Coho 35 2 . 3 144 0 0

D o l l y  Va r d e n 278 1 8 . 6 130 , , 1 9 . 3 1 1 . 6

W h i t e f i s h 11 0 . 8 0 0

S c u l p i n s 54 3 . 6 76 1..3 0 0

TOTAL 1491 672 63

AREA (m2) 695 935 137

LENGTH ( m ) 133 146 37

Ta b l e  3 .  C a t c h  C o m p o s i t i o n  o f  F i s h  a t  R i t w a n g a  R i v e r  S a m p l e
S i t e s  i n  1 9 9 1  a n d  1 9 9 2 .

The mean f r y  d e n s i t i e s  a t  S i t e s  K I  a n d  K2 d u r i n g  l a t e  O c t o b e r  w e r e
0 . 3 6  f r y / m 2  c o m p a r e d  t o  0 . 3 2  f r y / m 2  i n  l a t e  A u g u s t ,  i n d i c a t i n g
l i t t l e  d i f f e r e n c e  i n  s t e e l h e a d  f r y  d e n s i t i e s  a t  t h e s e  s i t e s  d e s p i t e
a m a j o r  f r e s h e t  b e t w e e n  s a m p l e  p e r i o d s .  F r y  d e n s i t i e s  w e r e
a p p r o x i m a t e l y  t w i c e  a s  h i g h  a t  s i t e s  r a t e d  a s  good o r  e x c e l l e n t  f r y
h a b i t a t  v e r s u s  t h o s e  r a t e d  p o o r  a n d  m o d e r a t e  ( T a b l e  5 ) .

P a r r  d e n s i t i e s  a v e r a g e d  0 . 0 6  p a r r / m 2 w i t h  t h e  h i g h e s t  d e n s i t i e s  a t
S i t e s  K 2 ,  K 4  a n d  K 7  ( T a b l e  4 ) .  T h i s  c o m p a r e s  t o  a  d e n s i t y  o f  0 . 0 4
p a r r / m 2  s a m p l e d  i n  1 9 9 1  a n d  0 . 2 6  p a r r / m 2  s a m p l e d  a t  a  s i n g l e  s i t e  i n
19832. I n  1 9 9 1  p a r r  w e r e  v i r t u a l l y  a b s e n t  f r o m  a l l  r e a c h e s  o f  t h e
K i t w a n g a  R i v e r  e x c e p t  i m m e d i a t e l y  d o w n s t r e a m  f r o m  t h e  l a k e .
A l t h o u g h  t h e  d e n s i t i e s  w e r e  s t i l l  f a r  b e l o w  t h e  1 9 8 3  s a m p l e
d e n s i t i e s  i n  1 9 9 2 ,  p a r r  w e r e  m o r e  n u m e r o u s  a n d  w i d e s p r e a d  i n  t h e
l o w e r  s a m p l e  s i t e s  t h a n  i n  1 9 9 1 .  T h e  r e l a t i v e l y  h i g h  s t e e l h e a d  f r y
d e n s i t i e s  o f  1 9 9 1  d i d  n o t  l e a d  t o  e x c e p t i o n a l  p a r r  d e n s i t i e s  t h i s
y e a r .  S a m p l e  s i t e s  t h a t  w e r e  r a t e d  good a n d  e x c e l l e n t  p a r r  h a b i t a t

2 D a t a  o n  f i l e ,  B . C .  E n v i r o n m e n t ,  V i c t o r i a  ( R o n  P t o l e m y )
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T a b l e  4 .  S u m m a r y  o f J u v e n i l e  S t e e l h e a d  D e n s i t y  E s t i m a t e s  i n
R i v e r  i n  1 9 9 1  a n d  1 9 9 2 .t h e  K i t w a n g a

S I T E
(REACH)

AUGUST OCTOBER

FRY/M2 PARR/M2 1 9 9 2

1 9 9 1 1992 1 9 9 1 1 9 9 2 FRY/M2 PARR/M2

K1 ( 1 ) 1 . 2 8 0 . 3 4 0 . 0 1 0 . 0 1 0 . 1 4 0 . 0 6

K2 ( 2 ) 2 . 3 2 0 . 3 0 0 . 0 2 0 . 1 2 0 . 5 9 0 . 0 6

K3 ( 2 ) 1 . 5 9 0 . 0 3 0 . 0 2 0

K4 ( 3 ) 1 . 5 5 0 . 1 1 0 0 . 1 3

K5 ( 3 ) 1 . 5 4 0 . 5 5 0 0 . 0 1

K6 ( 4 ) 1 . 4 2 0 . 1 9 0 . 0 1 0 . 0 2

K7 ( 5 ) 0 . 3 2 0 . 0 1 0 . 2 1 0 . 1 2

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

T a b l e  5 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  C a t c h e s  i n  K i t w a n g a
R i v e r  H a b i t a t  S u i t a b i l i t y  R a t i n g  C a t e g o r i e s .

S U I TA B I L I T Y  R AT I N G FRY/M2 PARR/M2

1 9 9 1 1 9 9 2 1 9 9 1 1 9 9 2

POOR A N D  MODERATE 1 . 1 5 0 . 1 4 0 . 0 6 0 . 0 5

GOOD A N D  E X C E L L E N T 1 . 8 0 0 . 3 2 0 . 0 1 3 0 . 0 7

h a d  o n l y  s l i g h t l y  h i g h e r  p a r r  d e n s i t i e s  t h a n  p o o r e r  h a b i t a t  s i t e s
( T a b l e  5 ) .

T h e  m e a n  s t e e l h e a d  p a r r  d e n s i t i e s  i n  O c t o b e r  a t  s i t e s  K 1  a n d  K 2
( 0 . 0 6  p a r r / m 2 )  w e r e  c o m p a r a b l e  t o  t h e  A u g u s t  d e n s i t i e s  a t  t h e s e  t w o
s i t e s .

3 N e a r l y  a l l  p a r r  c a p t u r e d  i n  1 9 9 1  w e r e  i n  R e a c h  1  i m m e d i a t e l y
d o w n s t r e a m  f r o m  K i t w a n c o o l  L a k e .
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Ta b l e  6 .  S u m m a r y  o f J u v e n i l e  S t e e l h e a d  B iomass  E s t i m a t e s  i n
R i v e r  i n  1 9 9 1  a n d  1 9 9 2 .t h e  K i t w a n g a

FRY/M2 PARR/M2 ALL SPECIES

1991 1992 1991 1992 1991 1992

K1 ( 1 ) 0 . 7 9 0 . 3 9 0 . 0 5 0 . 0 4 1 . 3 5 0 . 9 8

K2 ( 2 ) 1 . 4 9 0 . 4 3 0 . 1 0 0 . 8 4 5 . 0 0 3 . 2 2

K3 ( 2 ) 0 . 6 3 0 . 0 4 0 . 0 8 0 . 0 0 2 . 6 7 0 . 2 5

K4 ( 3 ) 0 . 6 6 0 . 0 8 0 . 0 0 0 . 7 8 2 . 3 7 3 . 7 6

K5 ( 3 ) 0 . 8 8 0 . 6 8 0 . 0 0 0 . 0 4 2 . 1 7 0 . 9 8 .

K6 ( 4 ) 0 . 8 7 0 . 1 8 0 . 0 3 0 . 1 2 1 . 6 3 0 . 9 7

K7 ( 5 ) 0 . 5 6 0 . 0 2 0 . 7 9 0 . 8 0 3 . 7 7 3 . 9 9

MEAN 0 . 8 4 0 . 2 6 0 . 1 5 0 . 3 7 2 . 7 1 2 . 0 2

3 . 1 . 3  K i t w a n g a  B iomass  E s t i m a t e s

To t a l  f i s h  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  r a n g e d  f r o m  a  l o w  o f  0 . 2 5
f i s h / m 2  a t  S i t e  K 3  t o  n e a r l y  4  g /m2  a t  S i t e  K 7  ( T a b l e  6 ) .  T h e  mean
b i o m a s s  o f  2 . 0  g / m 2  w a s  a p p r o x i m a t e l y  7 5 %  o f  t h e  m e a n  f o r  1 9 9 1 .
S i t e  K 3  h a d  a  s u b s t a n t i a l l y  h i g h e r  b i o m a s s  i n  1 9 9 1  r e f l e c t i n g  a
h i g h e r  a b u n d a n c e  o f  s t e e l h e a d  a n d  D o l l y  V a r d e n  p r e s e n t  a t  t h i s
s i t e .  T h e  s i t e  w a s  r a t e d  a s  g e n e r a l l y  p o o r  h a b i t a t ,  l a r g e l y  d u e  t o
l o w  w a t e r  v e l o c i t i e s  a n d  s m a l l  b e d  m a t e r i a l  ( A p p e n d i x  1 ) .

S t e e l h e a d  f r y  b i o m a s s  e s t i m a t e s  w e r e  l e s s  t h a n  50% o f  t h e  l e v e l s
e s t i m a t e d  i n  1 9 9 1  w h i l e  s t e e l h e a d  p a r r  b i o m a s s  e s t i m a t e s  w e r e  m o r e
t h a n  d o u b l e ,  l a r g e l y  r e f l e c t i n g  t h e  c h a n g e s  i n  d e n s i t y  o f  t h e s e  t w o
age c l a s s e s  p r e s e n t  i n  t h e  K i t w a n g a  R i v e r  i n  1 9 9 2 .

3 . 1 . 4  K i t w a n g a  R i v e r  F i s h  S i z e  E s t i m a t e s

S t e e l h e a d  f r y  m e a n  f o r k  l e n g t h s  f o r  e a c h  r e a c h  f o r  1 9 9 1  a n d  1 9 9 2
a r e  p r e s e n t e d  i n  F i g u r e  3 A .  T h e  d a t a  i n d i c a t e s  t h a t  s t e e l h e a d  f r y
were  l a r g e r  i n  a l l  o f  t h e  r e a c h e s  o f  t h e  K i t w a n g a  R i v e r  i n  1 9 9 2
compared t o  t h e  p r e v i o u s  y e a r .  I f  t h e  l e n g t h s  f o r  t h e  l o w e r  f o u r
r e a c h e s  o f  t h e  K i t w a n g a  R i v e r  ( e x c l u d i n g  t h e  l a k e  o u t l e t  a r e a )  a r e
compared  t h e n  s t e e l h e a d  f r y  w e r e  a p p r o x i m a t e l y  8  mm l a r g e r  i n  1 9 9 2
compared t o  1 9 9 1  ( T a b l e  7 ) .  T h e  l a r g e r  s t e e l h e a d  f r y  i n  t h e
K i t w a n g a  R i v e r  i n  1 9 9 2  m a y  r e f l e c t  a  l o w e r  d e n s i t y  p r e s e n t  c o m p a r e d
t o  1 9 9 1 ,  a l t h o u g h  p o s s i b l e  e a r l i e r  e m e r g e n c e  m a y  b e  a  f a c t o r .

S t e e l h e a d  f r y  m e a s u r e d  a t  a  s i n g l e  s i t e  i n  1 9 8 3  w h e n  s t e e l h e a d  f r y
d e n s i t i e s  w e r e  v e r y  h i g h ,  w e r e  c o m p a r a b l e  i n  s i z e  t o  t h e  1 9 9 2  f r y
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AGE

FORK LENGTH
(mm)

(Aug 2 6 ) 5 4 3 . 5
(N) NR6

(Aug 1 5 - 1 9 ) 3 6 . 0
(N) (184)

(Aug 1 7 - 1 8 ) 4 4 . 1
(N) (161)

(Oct  2 1 ) 5 8 . 5
(N) (48)

Ta b l e  7 .  S u m m a r y  o f  S t e e l h e a d  F r y  a n d  P a r r  Mean F o r k  L e n g t h s
and W e i g h t s  i n  t h e  K i t w a n g a  R i v e r  Compared t o  P a s t
Sample D a t e .

DATE

1983

1991

1992

1992

0 AGE 1 +

WEIGHT:':
(g)

FORK LENGTH
(mm)

WEIGHT
(g)

9 8 . 4
(9)

7 0 . 0
( 5)

7 7 . 4
(45)

5 . 9 8

7 6 . 0
(8)

d e n s i t i e s  ( T a b l e  7 ) .  H o w e v e r ,  t h e  1 9 8 3  m e a s u r e m e n t s  w e r e  made 8 - 9
d a y s  l a t e r  t h a n  i n  1 9 9 1  a n d  1 9 9 2 .  T h i s  m a y  a c c o u n t  f o r  a t  l e a s t
some o f  t h e  s i z e  d i f f e r e n c e s  o b s e r v e d  i n  1 9 8 3  c o m p a r e d  t o  1 9 9 1  w h e n
f r y  d e n s i t i e s  w e r e  a l s o  h i g h .  S t e e l h e a d  f r y  a t  S i t e s  K 1  a n d  K2  i n
t h e  l o w e r  K i t w a n g a  R i v e r  a v e r a g e d  5 8 . 5  mm o n  O c t o b e r  2 1  ( T a b l e  7 )
compared  t o  a  m e a n  f o r k  l e n g t h  o f  4 5 . 2  mm f o r  t h e s e  s i t e s  i n  m i d
A u g u s t ,  i n d i c a t i n g  t h e  m e a n  f r y  s i z e  h a d  i n c r e a s e d  o v e r  1 3  m m
d u r i n g  t h i s  p e r i o d .

S t e e l h e a d  a g e  1 +  p a r r  m e a n  f o r k  l e n g t h s  a v e r a g e d  7 7 . 4  mm i n  1 9 9 2
( Ta b l e  7 ) .  P a r r  d a t a  f o r  o t h e r  y e a r s  i s  b a s e d  o n  v e r y  s m a l l  s a m p l e
s i z e s .  T h i s  i s  a  s m a l l  mean  s i z e  f o r  a g e  1 +  p a r r ,  w i t h  p a r r  s i z e s
r a n g i n g  f r o m  6 1  mm t o  1 0 0  mm f o r k  l e n g t h  ( F i g u r e  3 B ) .  S e v e r a l
s m a l l  j u v e n i l e s  i n  t h e  6 1 - 6 3  m m  r a n g e  w e r e  c a p t u r e d  i n  t h e
u p p e r m o s t  s a m p l e  s i t e  d o w n s t r e a m  o f  K i t w a n g a  L a k e  a n d  w e r e
d e t e r m i n e d  t o  b e  a g e  1 +  f i s h  b a s e d  o n  s c a l e  a n a l y s i s .  S a m p l i n g
d u r i n g  1 9 9 1  i n d i c a t e d  f r y  e m e r g e n c e  a t  s o m e  l o c a t i o n s  i n  t h e
K i t w a n g a  R i v e r  s u c h  a s  M o o n l i t  C r e e k  o c c u r r e d  l a t e r  t h a n  i n  t h e
m a i n s t e m  r i v e r  a n d  t h a t  f r y  w e r e  o n  a v e r a g e  1 0  mm s m a l l e r  t h a n
m a i n s t e m  f i s h .  S o m e  o f  t h e  s m a l l  p a r r  c a p t u r e d  i n  t h e  1 9 9 2  s u r v e y s
may h a v e  b e e n  f r o m  f i s h  t h a t  e m e r g e d  l a t e  f r o m  l o c a t i o n s  s u c h  a s
M o o n l i t  C r e e k .

4 E x c l u d e s  R e a c h  5  o f  K i t w a n g a  R i v e r  ( n o t  s a m p l e d  i n  1 9 8 3  a n d
O c t o b e r  1 9 9 2 )

5 D a t a  o n  f i l e ,  B . C .  E n v i r o n m e n t ,  V i c t o r i a  ( R .  P t o l e m y )

6 Sample s i z e  n o t  r e p o r t e d
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3.2 MORICE RIVER
A t o t a l  o f  2 3  s a m p l e  s i t e s  w e r e  l o c a t e d  i n  t h e  M o r i c e  R i v e r
w a t e r s h e d ,  i n c l u d i n g  1 0  o n  t h e  m a i n s t e m  r i v e r  a n d  1 3  i n  t r i b u t a r y
s t r e a m s .  A n  a d d i t i o n a l  n e a r b y  u p p e r  B u l k l e y  R i v e r  t r i b u t a r y  ( B u c k
Creek )  w a s  s a m p l e d  a s  p a r t  o f  t h i s  s u r v e y  s i n c e  t h e  s i t e  h a s  s e r v e d
as a  s t e e l h e a d  i n d e x  s i t e  s i n c e  1 9 8 7 .  A l l  s a m p l e  s i t e  l o c a t i o n s
a r e  s h o w n  i n  F i g u r e  4 .

The m a i n s t e m  s i t e s  c o m p r i s e d  11 3 1  m2 o f  h a b i t a t  ( 1 9 6  m  o f  m a r g i n )
i n  t h e  u p p e r m o s t  r e a c h  o f  t h e  M o r i c e  R i v e r  ( T a b l e  8 ) .  A  t o t a l  o f
2206 m2 o f  h a b i t a t  ( 3 0 3  m  o f  s t r e a m  l e n g t h )  w a s  s a m p l e d  i n  s i x
t r i b u t a r i e s .  S p e c i f i c  s i t e  d e s c r i p t i o n s  a n d  c a t c h  d a t a  f o r  e a c h
s i t e  i s  p r e s e n t e d  a t  t h e  e n d  o f  A p p e n d i x  2 .

3 . 2 . 1  M o r i c e  R i v e r  C a t c h  C o m p o s i t i o n

A t o t a l  o f  4 1 0  f i s h  w e r e  e s t i m a t e d  w i t h i n  t h e  n i n e  s i t e s  i n  t h e
u p p e r  M o r i c e  R i v e r  ( Ta b l e  8 ) .  T h i s  i s  l e s s  t h a n  h a l f  o f  t h e  n u m b e r
o f  f i s h  s a m p l e d  i n  a  l a r g e r  o v e r a l l  a r e a  i n  t h i s  r e a c h  i n  1 9 9 1 .
The c a t c h  w a s  p r e d o m i n a n t l y  s t e e l h e a d  f r y  ( 4 9 . 4 % ) ,  j u v e n i l e  c o h o
(24.9%) a n d  c h i n o o k  s a l m o n  ( 1 8 . 9 % ) .  S t e e l h e a d  p a r r  c o m p r i s e d  3 . 9 %
o f  t h e  o v e r a l l  c a t c h .  T h e  c o m p o s i t i o n  o f  t h e  c a t c h  b y  s p e c i e s  w a s
g e n e r a l l y  s i m i l a r  t o  t h e  c a t c h  f o r  t h i s  s e c t i o n  o f  t h e  r i v e r  i n
1991.

The c o m b i n e d  t r i b u t a r y  c a t c h  o f  f i s h  w a s  1 7 0 1  f i s h  c o m p a r e d  t o  2 5 2 1
f i s h  c a p t u r e d  i n  1 9 9 1  ( T a b l e  8 ) .  S t e e l h e a d  f r y  p r e d o m i n a t e d  t h e
1992 c a t c h  ( 4 4 . 6 % )  b u t  n u m b e r s  w e r e  a p p r o x i m a t e l y  o n e - h a l f  o f  t h e
1991 l e v e l s .  S t e e l h e a d  p a r r  n u m b e r s  w e r e  h i g h e r  t h a n  i n  1 9 9 1  w h i l e
coho j u v e n i l e  c a t c h e s  w e r e  u p  i n  l o w e r  O w e n ,  L a m p r e y  a n d  S h e a
c r e e k s  ( A p p e n d i x  2  T a b l e  1 ) .

3 . 2 . 2  M o r i c e  R i v e r  J u v e n i l e  S t e e l h e a d  D e n s i t i e s

Mainstem M o r i c e  R i v e r  F r y  D e n s i t i e s

J u v e n i l e  s t e e l h e a d  d e n s i t i e s  i n  t h e  n i n e  M o r i c e  R i v e r ,  s i t e s  ( R e a c h
1) a r e  s u m m a r i z e d  i n  Ta b l e  9  a n d  F i g u r e  5 .  F r y  d e n s i t i e s  a v e r a g e d
0 . 1 7  f r y / m 2  f o r  a l l  o f  t h e  s i t e s  c o m b i n e d .  T h i s  i s  d o w n  f r o m
d e n s i t i e s  o f  0 . 2 7  f r y / m 2  f o r  t h e s e  s a m e  s i t e s  i n  1 9 9 1 .  F r y  w e r e
p r e s e n t  a t  a l l  o f  t h e  s i t e s  s a m p l e d ,  b u t  d e n s i t i e s  d i d  n o t  e x c e e d
0 . 3  f r y / m 2  a t  a n y  o f  t h e  s i t e s .  I n  1 9 9 1 ,  f r y  d e n s i t i e s  w e r e  s i m i l a r
i n  R e a c h e s  1  a n d  2  a n d  w e r e  a p p r o x i m a t e l y  o n e - h a l f  o f  t h e  l e v e l s
f o u n d  i n  R e a c h  3  o f  t h e  M o r i c e .
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19915 1992

N

1418 61.2 758 44 .6

151 6.5 173 10.2

45 1.9 62 3 .5

57 2 .5 51 3 .0

142 6.1 369 21.7

73 3.2 71 4.2

52 2.2 85 5 0

0 0 1 0 . 1

365 15.8 134 7.9

13 0 . 6 3 0 .2

2316 1701

2521.

354.3 303.:4

Ta b l e  S .  C a t c h  C o m p o s i t i o n  o f  F i s h  a t  M o r i c e  R i v e r  M a i n s t e m
Sample a n d  T r i b u t a r y  Sample  S i t e s  i n  1 9 9 1  a n d  1 9 9 2 .

MAINSTEM4 TRIBUTARIES

1991 1992

N 6 N :
S tee lhead  0 + 425 50.5 202 49.4

S tee lhead  1 + 29 3 .4 1 4

Stee lhead 25 3 .0 .5

Chinook 132 15.7 18.9
Coho 187 22.2 102 24.9

D o l l y  Va r d e n 0 0 0

RM W h i t e f i s h 1 0 .1

S c u l p i n s  s p . 40 4 .8 2 .9

LN Dace 3 0 . 4 0

Sucker  s p 0 0
TOTAL 842 41D:

AREA (m2) 1565

LENGTH (m) 254.2 -196.4

T h e r e  w a s  l i t t l e  d i f f e r e n c e  i n  f r y  d e n s i t i e s  b e t w e e n  m a i n c h a n n e l
and s i d e c h a n n e l  l o c a t i o n s  i n  R e a c h  1  ( T a b l e  1 0 ) .  A s  w e l l ,  f r y
d e n s i t i e s  w e r e  s i m i l a r  i n  h a b i t a t s  r a t e d  a s  g o o d  o r  e x c e l l e n t
compared  t o  p o o r  o r  m o d e r a t e  ( T a b l e  1 0 ) .

F i g u r e  5 B  c o m p a r e s  t h e  m a i n s t e m  M o r i c e  s t e e l h e a d  f r y  d e n s i t i e s  t o
d a t a  c o l l e c t e d  s i n c e  1 9 8 0  ( T r e d g e r  1 9 8 1  t o  1 9 8 7 )  a n d  f r o m  l a s t
y e a r ' s  s a m p l i n g .  T h e  d a t a  s u g g e s t s  t h a t  f r y  d e n s i t i e s  a r e  i n  t h e
l o w e r  r a n g e  o f  l e v e l s  o b t a i n e d  i n  t h e  p a s t .  F r y  d e n s i t i e s  h a v e
been h i g h e r  i n  f o u r  o f  t h e  s a m p l e  y e a r s  a n d  s l i g h t l y  l o w e r  d u r i n g
t h r e e  y e a r s .  I t  s h o u l d  b e  n o t e d  t h a t  d a t a  f r o m  a l l  s i t e s  s a m p l e d
w e r e  u s e d  i n  m a k i n g  t h e s e  c o m p a r i s o n s .  T h e  s a m p l e  d a t a  f o r  1 9 8 5

4 D a t a  i s  f o r  R e a c h  1  o f  t h e  m a i n s t e m  M o r i c e  R i v e r  o n l y  f o r
b o t h  y e a r s .

5 1 9 9 1  d a t a  f r o m  H o u s t o n  Tommy C r e e k  i s  n o t  i n c l u d e d  a s  t h i s
s y s t e m  w a s  n o t  s a m p l e d  i n  1 9 9 2 .
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Ta b l e  9 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  D e n s i t y  E s t i m a t e s  i n
Reach 1  o f  t h e  M a i n s t e m  M o r i c e  R i v e r  S a m p l e  S i t e s

SITE FRY/M2 PARR/M2

1991 19 1991 1992

1411. 0 . 0 2 0 .13 0 0

141.2 0 . 4 8  0 . 2 4 0 . 0 2

1413 0 . 1 8 0 . 0 6 0 . 1 0

1414 0 . 2 3  0 . 0 8 0 . 0 9

1415 0 . 3 2 0 . 1 8 0 . 1 0

141.6 0 . 4 6 0 . 0 2 0 . 0 1

1417 0 . 3 3 0.-31 0 . 0 2 0 . 0 2

1419 0 . 2 7 0 0

1421 0 . 11 0 . 1 6 0

REACH 1  m e a n 0 . 2 6 6 0 . 1 6 8 0 . 0 3 9  0  0 1 6

Ta b l e  1 0 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  C a t c h e s  i n  M o r i c e
R i v e r  H a b i t a t  S u i t a b i l i t y  R a t i n g  C a t e g o r i e s  a n d  i n
S i d e c h a n n e l  a n d  M a i n c h a n n e l  H a b i t a t .

FRY/M2 PARR/M2

SUITABIL ITY RATING 1991 1992 1991 1992

POOR AND MODERATE 0 . 1 4 0 . 2 1  0 . 0 1 0 . 0 1

GOOD AND EXCELLENT 0 . 3 0 0 . 1 6 0 . 0 9 0 . 0 3

SIDE MAIN SIDE MAIN

REACH 1  -  1 9 9 1 0 . 2 4 0 . 2 8 0 . 0 2 0 . 0 5

REACH 1  -  1 9 9 2 0 . 2 0 0 . 1 4 0 . 0 3 0 . 0 1
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and 1 9 8 6  i s  b a s e d  o n  l e s s  t h a n  4 0 0  m 2  o f  h a b i t a t  s a m p l e d ,  m a i n l y  i n
Reach 3 ,  w h e r e  f r y  d e n s i t i e s  h a v e  t e n d e d  t o  b e  h i g h e r  t h a n  i n  t h e
u p p e r  r e a c h e s  ( B u s t a r d  1 9 9 2 ) .

Mainstem M o r i c e  R i v e r  P a r r  D e n s i t i e s

S t e e l h e a d  p a r r  d e n s i t i e s  a t  t h e  n i n e  M o r i c e  R i v e r  s i t e s  a r e
summar i zed  i n  Ta b l e  9 .  P a r r  d e n s i t i e s  a v e r a g e d  a  l o w  0 . 0 1 6  p a r r / m 2
f o r  a l l  o f  t h e  s i t e s  c o m b i n e d  ( 0 . 0 1 0 / m 2  a g e  1 +  f i s h  a n d  0 . 0 0 6 / m 2  a g e
>2+ f i s h ) .  T h e s e  d e n s i t i e s  w e r e  l e s s  t h a n  5 0 %  o f  t h e  l e v e l s
o b t a i n e d  a t  t h e s e  s i t e s  i n  1 9 9 1 .

I f  w e  o m i t  t h e  p o o r  a n d  m o d e r a t e  h a b i t a t  s i t e s  w h i c h  t e n d  t o  b e  t h e
a r e a s  s e l e c t e d  a s  m o s t  s u i t a b l e  f o r  s t e e l h e a d  f r y  r e a r i n g ,  t h e n  t h e
p a r r  d e n s i t i e s  a v e r a g e d  0 . 0 3  p a r r / m 2 ,  a p p r o x i m a t e l y  o n e - t h i r d  o f  t h e
l e v e l s  o b t a i n e d  a t  t h e  good a n d  e x c e l l e n t  p a r r  s i t e s  i n  1 9 9 1  ( Ta b l e
1 0 ) .  T h e  d e c l i n e  i n  p a r r  a b u n d a n c e  o c c u r r e d  m a i n l y  a t  m a i n c h a n n e l
s i t e s  c o m p a r e d  t o  s i d e c h a n n e l  a r e a s  ( T a b l e  1 0 ) .

S t e e l h e a d  p a r r  d e n s i t i e s  f r o m  p a s t  s u r v e y s  ( T r e d g e r  1 9 8 1  t o  1 9 8 7 )
a r e  s h o w n  i n  F i g u r e  5 B .  T h e  d a t a  s u g g e s t s  t h a t  p a r r  d e n s i t i e s  a r e
i n  t h e  l o w  r a n g e  o f  t h o s e  o b t a i n e d  f r o m  p a s t  s a m p l i n g .  A g a i n ,  i t
s h o u l d  b e  r e c o g n i z e d  t h a t  t h e  p a r r  d a t a  f o r  p a s t  y e a r s  i s  b a s e d
l a r g e l y  o n  e s t i m a t e s  m a d e  i n  R e a c h e s  2  a n d  3  o f  t h e  M o r i c e  w h e r e
p a r r  d e n s i t i e s  h a v e  t e n d e d  t o  b e  h i g h e r  t h a n  i n  R e a c h  1  ( B u s t a r d
1 9 9 2 ) .  A s  w e l l ,  c o m p a r i s o n s  t o  y e a r s  p r i o r  t o  1 9 9 1  a r e  l i m i t e d  b y
t y p i c a l l y  s m a l l  s a m p l e  a r e a s  t h a t  w e r e  o n l y  p a r t i a l l y  e n c l o s e d .

M o r i c e  R i v e r  T r i b u t a r y  F r y  D e n s i t i e s

J u v e n i l e  s t e e l h e a d  d e n s i t i e s  i n  t h e  1 2  t r i b u t a r y  s a m p l e  s i t e s  a r e
p r e s e n t e d  i n  T a b l e  1 1 .  B o t h  Owen a n d  L a m p r e y  c r e e k s  h a d  mean  f r y
d e n s i t i e s  i n  t h e  r a n g e  o f  0 . 8  f r y / m 2  i n d i c a t i n g  g o o d  r e c r u i t m e n t  t o
t h e s e  t w o  k e y  s t e e l h e a d  s t r e a m s  i n  1 9 9 2  b u t  d o w n  f r o m  1 9 9 1  l e v e l s .
Howeve r,  a v e r a g e  f r y  d e n s i t i e s  d i d  n o t  e x c e e d  1  f r y / m 2  i n  a n y  o f  t h e
s y s t e m s  i n  1 9 9 2 ,  a l t h o u g h  t h e y  w e r e  a  v e r y  h i g h  1 . 9  f r y / m 2  a t  o n e
s i t e  i n  L a m p r e y  C r e e k  ( S i t e  M 1 1 ) .  F r y  d e n s i t i e s  i n  t h e  T h a u t i l
R i v e r ,  a n d  G o s n e l l ,  S h e a  a n d  B u c k  c r e e k s  w e r e  l e s s  t h a n  0 . 2  f r y / m 2
and i n d i c a t e d  p o o r  r e c r u i t m e n t  t o  a l l  o f  t h e s e  s y s t e m s  i n  1 9 9 2 .

F i g u r e  6 A  i l l u s t r a t e s  t h e  d e c l i n e  i n  s t e e l h e a d  d e n s i t i e s  t h a t
o c c u r r e d  t h r o u g h o u t  t h e  M o r i c e  t r i b u t a r i e s  c o m p a r e d  t o  t h e  1 9 9 1
r e s u l t s  a t  t h e  s a m e  s i t e s .  F o r  a  l o n g e r  t e r m  v i e w  o f  t h e s e
r e s u l t s ,  F i g u r e  7  c o m p a r e s  t h e  f r y  d e n s i t i e s  o b t a i n e d  i n  1 9 9 2  t o
s a m p l i n g  r e s u l t s  f r o m  T r e d g e r  ( 1 9 8 1  t o  1 9 8 7 )  i n  f o u r  o f  t h e
t r i b u t a r i e s .  T h e s e  r e s u l t s  s u g g e s t  t h a t  a l t h o u g h  t h e  d e n s i t i e s  a r e
l o w e r  t h a n  t h o s e  o b t a i n e d  i n  1 9 9 1 ,  t h e  f r y  d e n s i t i e s  m e a s u r e d  i n
Lamprey  C r e e k  a n d  t h e  T h a u t i l  R i v e r  a r e  s t i l l  i n  t h e  u p p e r  r a n g e  o f
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numbers  h a v e  f l u c t u a t e d  i n  t h e  r a n g e  o f  5 0  t o  o v e r  2 0 0  i n  t h i s  4 3
m l o n g  s i t e  f r o m  1 9 8 7  t o  1 9 9 1 .  I n  1 9 9 2 ,  j u s t  8  f r y  w e r e  s a m p l e d  a t
t h i s  s i t e ,  i n d i c a t i n g  v e r y  p o o r  r e c r u i t m e n t  t o  t h i s  s t e e l h e a d
t r i b u t a r y  c o m p a r e d  t o  p a s t  y e a r s  ( F i g u r e  8 B ) .

M o r i c e  T r i b u t a r y  P a r r  D e n s i t i e s

The a v e r a g e  p a r r  d e n s i t i e s  i n  t r i b u t a r y  s t r e a m s  ( Ta b l e  11 )  i n d i c a t e
t h a t  d e n s i t i e s  w e r e  i n  t h e  r a n g e  o f  0 . 1  p a r r / m 2  i n  B u c k ,  G o s n e l l  a n d
Shea c r e e k s ,  s l i g h t l y  l o w e r  i n  t h e  T h a u t i l  R i v e r  ( 0 . 0 7  p a r r / m 2 )  a n d
c o n s i d e r a b l y  h i g h e r  i n  Owen  C r e e k  ( 0 . 3 1  p a r r / m 2 ) .  L a m p r e y  C r e e k
p a r r  d e n s i t i e s  w e r e  a g a i n  t h e  l o w e s t  o f  t h e  t r i b u t a r y  s t r e a m s  ( 0 . 0 4
pa r r /m2 )  .

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

S t e e l h e a d  p a r r  d a t a  f r o m  p a s t  s u r v e y s  c o n d u c t e d  b y  T r e d g e r  ( 1 9 8 1  t o
1987) i s  s h o w n  i n  F i g u r e  7  f o r  f o u r  o f  t h e  t r i b u t a r i e s .  T h e  d a t a
s u g g e s t s  t h a t  t h e  Owen C r e e k  p a r r  d e n s i t i e s  a r e  u p  i n  t h e  r a n g e  o f
t h o s e  s a m p l e d  f r o m  1 9 8 1  t o  1 9 8 6  a n d  a r e  p r o b a b l y  m o r e  r e p r e s e n t -
a t i v e  o f  t h e  c a p a b i l i t y  o f  t h i s  s y s t e m  c o m p a r e d  t o  t h e  1 9 9 1
r e s u l t s .

The L a m p r e y  C r e e k  p a r r  d e n s i t i e s  r e m a i n e d  v e r y  d e p r e s s e d  c o m p a r e d
t o  s a m p l i n g  c o n d u c t e d  i n  t h e  1 9 8 0 ' s ,  a n d  o c c u r r e d  d e s p i t e  v e r y  h i g h
f r y  d e n s i t i e s  i n  1 9 9 1 .  T h e  l a t e  summers  o f  1 9 9 1  a n d  1 9 9 2  h a v e  b e e n
v e r y  d r y  a n d  L a m p r e y  C r e e k  s t r e a m f l o w s  w e r e  v e r y  l o w  d u r i n g  b o t h
summers.  T r e d g e r ' s  d a t a  s u g g e s t s  t h a t  L a m p r e y  C r e e k  c a n  s u p p o r t
s t e e l h e a d  p a r r  d e n s i t i e s  i n  t h e  o r d e r  o f  0 . 2  t o  0 . 3  p a r r / m 2  d u r i n g
some y e a r s .  S i m i l a r l y ,  S h e a  C r e e k  s t e e l h e a d  p a r r  d e n s i t i e s
r e m a i n e d  l o w  r e l a t i v e  t o  l e v e l s  m e a s u r e d  i n  t h e  p e r i o d  1 9 8 2  t o  1 9 8 5
and s u g g e s t  t h a t  t h i s  s y s t e m  c a n  s u p p o r t  h i g h e r  p a r r  d e n s i t i e s  t h a n
measured  i n  1 9 9 1  a n d  1 9 9 2 .

Sample d a t a  f r o m  t h e  T h a u t i l  R i v e r  c o n t i n u e s  t o  s u g g e s t  t h a t
d e s p i t e  l o w e r  f r y  r e c r u i t m e n t  c o m p a r e d  t o  t h e  o t h e r  t r i b u t a r i e s ,
t h i s  s y s t e m  i s  c a p a b l e  o f  p r o v i d i n g  s i g n i f i c a n t  r e a r i n g  f o r
s t e e l h e a d  p a r r .  F r y  d e n s i t i e s  i n  t h i s  s y s t e m  h a v e  n o t  e x c e e d e d  0 . 2
f r y / m 2  i n  a n y  o f  t h e  s i x  y e a r s  o f  s a m p l i n g .  P a r r  d e n s i t i e s  h a v e
t e n d e d  t o  b e  i n  t h e  r a n g e  o f  0 . 0 7  t o  0 . 1 5  p a r r / m 2 d u r i n g  m o s t  y e a r s
o f  s a m p l i n g .

P a r r  d e n s i t i e s  i n  B u c k  C r e e k  r e m a i n e d  n e a r  0 . 1  p a r r / e ,  s i m i l a r  t o
t h e  d e n s i t i e s  m e a s u r e d  i n  t h e  p r e v i o u s  5  y e a r s  ( F i g u r e  8 B ) .  T h i s
o c c u r r e d  d e s p i t e  r e l a t i v e l y  h i g h  s t e e l h e a d  f r y  d e n s i t i e s  i n  B u c k
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1992.

FRY
(g/m2)

PARR
(g/m2)

ALL SPECIES
(g/m2)

1991 1992 1991 1992 1991 1992

MORICE R 1 0 . 3 1 0 . 5 9 0 . 5 1 1 . 4 3 2 . 0 2 '

OWEN 1 . 6 5 1 .14 : 1 . 0 6 • 3 . 4 9 6`<3.4

LAMPREY 1 . 2 5 0 . 7 0 . 5 0 2 . 5 6 4.
BUCK 0 . 7 0 1 . 11 0'; 9.2 4 . 5 7 .15
THAUTIL 0 . 2 3 0 . 1 0 . 8 4 1 . 4 8

GOSNELL 0 . 1 8 0 . 3 0 0 . 7 7

SHEA 0 . 3 4 0 . 8 3 2 . 2 6

C r e e k  i n  1 9 9 2 .  A  s i m i l a r  p a t t e r n  w a s  n o t e d  i n  1 9 8 8 ,  w h e n  p a r r
d e n s i t i e s  r e m a i n e d  s t a b l e  d e s p i t e  h i g h  f r y  r e c r u i t m e n t  t h e  p r e v i o u s
s e a s o n  ( F i g u r e  8 ) .

3 . 2 . 3  M o r i c e  R i v e r  B iomass  E s t i m a t e s

T o t a l  f i s h  b i o m a s s  i n  t h e  R e a c h  1  o f  t h e  M o r i c e  a v e r a g e d  j u s t  o v e r
2 g /m2 ,  u p  f r o m  t h e  1 9 9 1  e s t i m a t e s  o f  1 . 4  g /m2 i n  t h i s  r e a c h  ( T a b l e
1 2 ) .  T h e  h i g h e s t  b i o m a s s  s a m p l e d  ( 6 . 6  g/m2) w a s  a t  S i t e  M14 a n d  was
l a r g e l y  t h e  r e s u l t  o f  h i g h  j u v e n i l e  c h i n o o k  c a t c h e s  a t  t h i s  s i t e
( A p p e n d i x  2 ) .  S t e e l h e a d  f r y  ( 0 . 4  g / m 2 )  a n d  p a r r  ( 0 . 5  g / m 2 )  m e a n
b i o m a s s  e s t i m a t e s  w e r e  c o m p a r a b l e  t o  l e v e l s  e s t i m a t e d  i n  t h i s  r e a c h
i n  1 9 9 1  ( T a b l e  1 2 ) .

The h i g h e s t  b i o m a s s  i n  t h e  t r i b u t a r y  s t r e a m s  w a s  i n  Owen C r e e k  ( 6 . 3
g/m2) a n d  w a s  c o m p r i s e d  l a r g e l y  o f  s t e e l h e a d  p a r r  a n d  f r y  ( 4 . 5
g /m2) .  T o t a l  f i s h  b i o m a s s  i n  t h e  o t h e r  t r i b u t a r i e s  r a n g e d  f r o m  0 . 8
g/m2 t o  2 . 5  g / m 2  w i t h  a  s i g n i f i c a n t  d e c l i n e  i n  o v e r a l l  b i o m a s s  i n
Buck C r e e k  c o m p a r e d  t o  1 9 9 1  ( T a b l e  1 2 ) .  T h i s  d e c l i n e  w a s  l a r g e l y
t h e  r e s u l t  o f  a  d e c l i n e  i n  l o n g n o s e  d a c e  a n d  s t e e l h e a d  f r y  a t  t h e
Buck  C r e e k  s i t e .

Ta b l e  1 2 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  B iomass  E s t i m a t e s
i n  t h e  M o r i c e  R i v e r  a n d  T r i b u t a r i e s  i n  1 9 9 1  a n d
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3 . 2 . 4  M o r i c e  R i v e r  F i s h  S i z e  E s t i m a t e s

M o r i c e  M a i n s t e m

YEAR AGE 0 AGE 1 +

FORK LENGTH
(mm)

WEIGHT
(g)

FORK LENGTH
(mm)

WEIGHT
(g)

19797 4 2 . 3 NA8 NA NA

19809 4 2 . 8 0 . 8 7 8 1 . 8 6 . 0 4

1981 3 6 . 1 0 . 5 3 8 2 . 7 6 . 7 0

1982 3 5 . 5 0 . 5 2 7 6 . 0 4 . 8 5

1984 3 7 . 2 0 . 5 0 7 3 . 3 3 . 7 0

1985 3 4 . 2 0 . 4 5 NA NA

1986 3 4 . 6 0 . 4 7 NA NA

1991 R e a c h  2
(N)

4 2 . 5
(238)

0 . 9 2 8 5 . 2
(40)

6 . 3 5

1991 R e a c h  1
(N)

4 5 . 7
(281)

1 . 2 7 8 8 . 4
(29)

7 . 1 0

S t e e l h e a d  f r y  f r o m  R e a c h  1  o f  t h e  M o r i c e  R i v e r  a v e r a g e d  4 8 . 5  mm
f o r k  l e n g t h  w h i l e  p a r r  a v e r a g e d  8 4 . 8  mm ( Ta b l e  1 3 ) .  T h e s e  f r y  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 n  t h e  m a i n s t e m  M o r i c e  R i v e r  f o r  t h e
Sep tember  p e r i o d .  A  s a m p l e  o f  s t e e l h e a d  f r y  f r o m  a  s i n g l e  s i t e  o n
t h e  m a i n s t e m  M o r i c e  o n  A u g u s t  1 9  a v e r a g e d  3 1 . 3  m m  f o r k  l e n g t h
( Ta b l e  1 4 ) .  T h e  v e r y  s m a l l  f r y  s i z e s  o n  t h i s  d a t e  i n d i c a t e d  t h a t

Ta b l e  1 3 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  Mean  F o r k  L e n g t h s
and W e i g h t s  i n  t h e  M o r i c e  R i v e r  Compared t o
P a s t  S a m p l e  D a t a .

1992 R e a c
(N)

.8
10)

7 D a t a  f r o m  E n v i r o c o n  L t d .  ( 1 9 8 4 )

8 I n a d e q u a t e  s a m p l e  s i z e  o r  d a t a  n o t  a v a i l a b l e .

9 D a t a  f r o m  T r e d g e r  ( 1 9 8 0  t o  1 9 8 6 )  f o r  t h o s e  s i t e s  l o c a t e d  i n
Reach 2  o f  t h e  M o r i c e  R i v e r .  N o t e  s a m p l i n g  f r o m  1 9 8 1  t o  1 9 8 6  w a s
c o n d u c t e d  d u r i n g  l a t e  A u g u s t .  S a m p l i n g  i n  1 9 7 9 ,  1 9 8 0 ,  1 9 9 1  a n d
1992 w a s  c o n d u c t e d  i n  S e p t e m b e r .
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Aug 1 9 / 9 2 M13 -43. 49 6 . 4

Sept  2 5 / 9 2 M11 &  M12 47. 86 7 . 2

Aug 2 8 / 9 1 M13 31 5 . 4

Sept  2 9 - O c t  3 M11 &  M12 4 7 8 67 7 . 9

MAINSTEM MORICE R IVER

Aug 1 9 / 9 2 M4 29 2 . 4

Sept 21-22/92 M l l  -M21 157 6 . 4

Sept  2 3 - 2 5 / 9 1 M11 -M22 281 6 . 6

emergence  w a s  s t i l l  u n d e r w a y  i n  t h i s  s e c t i o n  o f  t h e  r i v e r .  T h e
a v e r a g e  p a r r  f o r k  l e n g t h s  w e r e  n o t  l a r g e r  t h a n  p a s t  y e a r s ,  h o w e v e r
t h e  m e a n  w e i g h t  w a s  t h e  h i g h e s t  e s t i m a t e d  t o  d a t e .  I t  m u s t  b e
n o t e d  t h a t  t h e  mean  s a m p l e  s i z e  o f  1 0  a g e  1 +  p a r r  i s  v e r y  s m a l l .

The d a t e  a n d  l o c a t i o n  o f  s a m p l i n g  c a n  h a v e  a  s i g n i f i c a n t  b e a r i n g  o n
t h e  e s t i m a t e s  o f  f r y  s i z e  i n  t h i s  s y s t e m .  M u c h  o f  t h e  s a m p l i n g
d u r i n g  t h e  m i d - 1 9 8 0 ' s  w a s  c o n d u c t e d  d u r i n g  l a t e  A u g u s t  c o m p a r e d  t o
t h e  l a t e  S e p t e m b e r  s a m p l i n g  i n  1 9 9 1  a n d  1 9 9 2 .  T h i s  w o u l d  a c c o u n t
f o r  t h e  s m a l l  s i z e  o f  f r y  f o r  t h e  p e r i o d  1 9 8 1  t o  1 9 8 6 .  T h e
i m p o r t a n c e  o f  l o c a t i o n  i s  i l l u s t r a t e d  b y  t h e  r e s u l t s  f r o m  1 9 9 1  t h a t
i n d i c a t e d  s t e e l h e a d  f r y  i n  R e a c h  2  w e r e  m o r e  t h a n  3  mm s m a l l e r  t h a n
Reach 1  f r y  a n d  m o r e  t h a n  7  mm s m a l l e r  t h a n  R e a c h  3  f r y  ( B u s t a r d
1 9 9 2 ) .

Ta b l e  1 4 .  S u m m a r y  o f  S t e e l h e a d  F r y  F o r k  L e n g t h s  i n  t h e
Mainstem M o r i c e  R i v e r  a n d  L a m p r e y  C r e e k  f o r
D i f f e r e n t  S a m p l e  D a t e s .

DATE SITES MEAN FORK
LENGTH (mm)

SAMPLE
SIZE

STD

LAMPREY CREEK
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M o r i c e  T r i b u t a r i e s

S t e e l h e a d  f r y  mean f o r k  l e n g t h s  f o r  f i v e  t r i b u t a r i e s  s a m p l e d  d u r i n g
l a t e  A u g u s t  a r e  s h o w n  i n  F i g u r e  9 A .  F r y  s i z e s  i n  Owen  a n d  S h e a
c r e e k s  a n d  t h e  T h a u t i l  R i v e r  w e r e  s i m i l a r  t o  t h e  1 9 9 1  d a t a .
Lamprey  f r y  w e r e  o v e r  4  mm s m a l l e r  a n d  B u c k  C r e e k  f r y  w e r e  n e a r l y
5 mm l a r g e r ,  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  l o w  d e n s i t i e s  i n  B u c k
C r e e k  i n  1 9 9 2 .

The L a m p r e y  C r e e k  f r y  d a t a  w a s  c o l l e c t e d  1 0  d a y s  e a r l i e r  i n  1 9 9 2
compared  t o  1 9 9 1  ( T a b l e  1 4 ) ,  a n d  i t  i s  p r o b a b l e  t h a t  t h i s
d i f f e r e n c e  i n  t i m i n g  o f  s a m p l i n g  c o u l d  l a r g e l y  a c c o u n t  f o r  t h e  s i z e
d i f f e r e n c e s .  A l l  o t h e r  t r i b u t a r y  s a m p l i n g  w a s  c o n d u c t e d  w i t h i n  a
f e w  d a y s  o f  t h e  p r e v i o u s  y e a r ' s  s a m p l i n g .  B y  l a t e  S e p t e m b e r ,  t h e
Lamprey  C r e e k  f r y  m e a n  l e n g t h s  w e r e  v i r t u a l l y  t h e  s a m e  a s  t h o s e
measu red  t h e  p r e v i o u s  y e a r .  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  t h e r e
was v e r y  l i t t l e  c h a n g e  i n  s t e e l h e a d  f r y  s i z e  i n  L a m p r e y  C r e e k  f r o m
l a t e  A u g u s t  t o  l a t e  S e p t e m b e r  d u r i n g  b o t h  1 9 9 1  a n d  1 9 9 2 .  I t
a p p e a r s  t h a t  m o s t  o f  t h e  g r o w t h  o c c u r s  d u r i n g  l a t e  J u l y  a n d  A u g u s t .
P r e s u m a b l y  t h e  v e r y  l o w  s t r e a m f l o w s  a n d  h i g h  d e n s i t i e s  o f  s t e e l h e a d
f r y  l i m i t e d  g r o w t h  d u r i n g  S e p t e m b e r  o f  b o t h  y e a r s .

M a i n s t e m  M o r i c e  R i v e r  f r y  a v e r a g e d  a  v e r y  s m a l l  3 1  mm o n  t h e  s a m e
d a t e  t h a t  L a m p r e y  C r e e k  f r y  w e r e  4 3  mm b u t  w e r e  o f  a  c o m p a r a b l e
s i z e  b y  l a t e  S e p t e m b e r  ( T a b l e  1 4 ) .  F r y  i n  t h e  m a i n s t e m  a r e  n o t
s u b j e c t  t o  t h e  l o w  f l o w  a n d  c r o w d i n g  c o n d i t i o n s  e x p e r i e n c e d  b y  t h e
Lamprey  C r e e k  f r y  d u r i n g  d r y  summers  s u c h  a s  1 9 9 1  a n d  1 9 9 2 .

The l a r g e r  f r y  s i z e s  i n  O w e n  a n d  B u c k  c r e e k s  c a r r y  t h r o u g h  t o
l a r g e r  a g e  1 +  p a r r  s i z e s  ( F i g u r e  9 B ) .  A g e  1 +  p a r r  s i z e s  w e r e
a p p r o x i m a t e l y  5  mm s m a l l e r  i n  B u c k  a n d  S h e a  c r e e k s  a n d  t h e  T h a u t i l
R i v e r  t h a n  i n  1 9 9 1 .  O w e n  p a r r  w e r e  s l i g h t l y  l a r g e r ,  b u t  w e r e  i n
t h e  m i d - r a n g e  o f  p a s t  a g e  1 +  p a r r  s a m p l e s  c o l l e c t e d  i n  t h i s  s y s t e m
( Ta b l e  1 5 ) .



1° D a t a  f r o m  T r e d g e r  ( 1 9 8 1  t o  1 9 8 6 )  c a l c u l a t e d  f r o m  s u m m a r i e s .
1991 a n d  1 9 9 2  d a t a  i s  f o r  l a t e  A u g u s t  s a m p l i n g  o n l y .

n N o t e  -  t h e  b r e a k - o f f  f r o m  a g e  1 +  t o  a g e  2 +  w a s  h i g h e r  i n
1981 ,  1 9 8 2  a n d  1 9 8 5  t h a n  d u r i n g  o t h e r  y e a r s .  T h e r e f o r e  a g e  1 +  f i s h
i n c l u d e d  m o r e  l a r g e r  p a r r  t h a n  s u b s e q u e n t  y e a r s .  T h e s e  d i f f e r e n c e s
may r e f l e c t  d i f f e r e n t  s c a l e  r e a d e r s  f o r  f i s h  a g i n g .

Ta b l e  1 5 .  S u m m a r y  o f  J u v e n i l e S t e e l h e a d  Mean F o r k  L e n g t h s
and Owen C r e e k s  Compared t oand W e i g h t s  i n  Lamprey

P a s t  Sample  D a t a .

YEAR AGE 0 AGE 1 +

FORK LENGTH
(mm)

WEIGHT
(g)

FORK LENGTH
(mm)

WEIGHT
(g)

OWEN CREEK

198010 5 0 . 5 1 . 3 8 9 2 . 0 1 8 . 3 7

1981 4 5 . 4 1 . 0 1 9 1 . 7 8 . 2 9

1982 4 7 . 0 1 . 1 2 8 0 . 1 5 . 5 3

1983 4 4 . 8 1 .03 8 8 . 0 7 . 6 0

1984 4 5 . 5 0 . 9 3 8 9 . 5 7 . 11

1985 4 6 . 1 1 . 1 5 8 5 . 2 7 . 0 7

1986 4 4 . 4 1 . 0 1 8 2 . 6 6 . 3 9

1991 4 7 . 3 1 . 3 4 8 4 . 2 6 . 9 3

1992 4 9 . 5 1 . 5 6 8 7 . 0 7 . 3 3

LAMPREY CREEK

1980 4 7 . 8 1 . 1 7 8 7 . 5 7 . 2 0

1981 3 9 . 0 0 . 6 4 7 8 . 4 5 . 1 8

1982 4 1 . 1 0 . 7 5 7 5 . 4 4 . 6 1

1983 4 6 . 3 1 . 1 2 8 3 . 1 6 . 3 7

1984 4 4 . 9 0 . 8 6 8 4 . 7 5 . 7 2

1985 4 0 . 0 0 . 7 4 8 8 . 2 8 . 2 8

1986 4 1 . 8 0 . 8 5 8 2 . 4 6 . 2 1

1991 4 7 . 4 1 . 2 2 8 0 . 2 5 . 8 7

1992 4 3 . 0 0 . 8 8 I n a d e q u a t e  s a m p l e  s i z e
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3.3 susTur RIVER
A t o t a l  o f  3 8  s a m p l e  s i t e s  w e r e  l o c a t e d  i n  t h e  S u s t u t  R i v e r
w a t e r s h e d ,  i n c l u d i n g  2 3  o n  t h e  m a i n s t e m  o f  t h e  S u s t u t  a n d  a n
a d d i t i o n a l  1 5  i n  t r i b u t a r i e s  i n c l u d i n g  J o h a n s o n  C r e e k  ( 5  s i t e s )  a n d
t h e  B e a r  R i v e r  ( 2  s i t e s ) .  A d d i t i o n a l  s i t e s  i n c l u d i n g  D a r b ,  S o l o
and a n  unnamed t r i b u t a r y  t o  J o h a n s o n  C r e e k  ( S U c 1 )  a n d  s e v e r a l  i n l e t
t r i b u t a r i e s  t o  S u s t u t  L a k e  a n d  t h e  u p p e r  S u s t u t  R i v e r  w e r e  s a m p l e d
f o r  t h e  f i r s t  t i m e .  A l l  s a m p l e  s i t e  l o c a t i o n s  a r e  s h o w n  i n  F i g u r e
11 .

The m a i n s t e m  s i t e s  c o m p r i s e d  3 0 3 8  m2 o f  h a b i t a t  ( 4 3 0  m  o f  m a r g i n )
i n  t h e  7  r e a c h e s  o f  t h e  S u s t u t  R i v e r  t o  i t s  c o n f l u e n c e  w i t h  t h e
Skeena R i v e r  ( T a b l e  1 6 ) .  A  t o t a l  o f  1 6 1 6  r e  o f  h a b i t a t  ( 2 9 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  t h e  t r i b u t a r i e s .  S p e c i f i c  s i t e
d e s c r i p t i o n s  a n d  c a t c h  d a t a  f o r  e a c h  s i t e  i s  p r e s e n t e d  a t  t h e  e n d
o f  A p p e n d i x  3 .

3 . 3 . 1  S u s t u t  R i v e r  C a t c h  C o m p o s i t i o n

A t o t a l  o f  1 0 6 5  f i s h  w e r e  e s t i m a t e d  i n  t h e  m a i n s t e m  s a m p l e  s i t e s  i n
1992 .  T h i s  i s  u p  f r o m  t h e  n u m b e r s  e s t i m a t e d  i n  a  l a r g e r  n u m b e r  o f
s i t e s  i n  1 9 9 1  ( T a b l e  1 6 ) .  T h e  n u m b e r s  o f  a l l  s p e c i e s  a n d  a g e
c l a s s e s  o f  f i s h  w e r e  h i g h e r  i n  t h e  m a i n s t e m  s i t e s  i n  1 9 9 2 ,
p a r t i c u l a r l y  s t e e l h e a d  p a r r  a n d  c h i n o o k  s a l m o n .  S t e e l h e a d  p a r r
c o m p r i s e d  n e a r l y  14% o f  t h e  c a t c h  i n  1 9 9 2  c o m p a r e d  t o  j u s t  o v e r  5%
i n  1 9 9 1 .  J u v e n i l e  c o h o  n u m b e r s  r e m a i n e d  a t  l e s s  t h a n  4 %  o f  t h e
o v e r a l l  c a t c h .

The c o m b i n e d  t r i b u t a r y  c a t c h  o f  f i s h  w a s  4 5 7  f i s h  c o m p a r e d  t o  2 7 3
i n  1 9 9 1 .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  t r i b u t a r y  c a t c h e s  i n c l u d e  a
number  o f  n e w  s i t e s  i n  t r i b u t a r i e s  t h a t  w e r e  n o t  s a m p l e d  i n  1 9 9 1
and d o  n o t  i n c l u d e  c a t c h e s  i n  s y s t e m s  s u c h  a s  T w o  L a k e s  a n d
M o o s e v a l e  c r e e k s  t h a t  w e r e  s a m p l e d  i n  1 9 9 1 .  T h e  b i g g e s t
d i f f e r e n c e s  c o m p a r e d  t o  t h e  p r e v i o u s  y e a r  w e r e  i n c r e a s e s  i n
s t e e l h e a d  f r y ,  c o h o ,  D o l l y  V a r d e n  a n d  m o u n t a i n  w h i t e f i s h  a t  t h e
1992 s i t e s .

D e t a i l e d  r e s u l t s  s u m m a r i z i n g  t h e  n u m b e r s  o f  a l l  f i s h  s p e c i e s
c a p t u r e d  a t  e a c h  s i t e  i n  t h e  m a i n s t e m  a n d  t r i b u t a r i e s  a r e  p r e s e n t e d
i n  A p p e n d i x  3  T a b l e  1 .

3 . 3 . 2  S u s t u t  R i v e r  J u v e n i l e  S t e e l h e a d  D e n s i t i e s

J u v e n i l e  s t e e l h e a d  d e n s i t i e s  i n  m a i n s t e m  s i t e s  o n  t h e  S u s t u t  R i v e r
a r e  s u m m a r i z e d  i n  Ta b l e  1 7 .  F r y  d e n s i t i e s  a v e r a g e d  0 . 1 8  f r y / m 2  f o r
a l l  o f  t h e  s i t e s  c o m b i n e d .  T h i s  c o m p a r e s  t o  o v e r a l l  f r y  d e n s i t i e s
o f  0 . 1 3  f r y / m 2  a t  t h e s e  s a m e  s i t e s  i n  1 9 9 1 .
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T r i b u t a r y  Sample  S i t e s  i n  1 9 9 1  a n d  1 9 9 2 .

MAINSTEM TRIBUTARIES

1991 199112 -199

N 56 N 56

S t e e l h e a d  0 + 395 5 6 . 1 429 4 0 . 3 87 3 1 . 9 166 3 6 . 3

S t e e l h e a d  1 + 27 3 . 8 116`' 1626I: 16 5 . 9 21 4 . 6

S t e e l h e a d 11 1 . 6 32 3 . 0 11 4 . 0 14

C h i n o o k 203 2 8 . 8 321 3 0 . 1 25 9 . 2 40:.„ 8.8
Coho 18 2 . 6 12 4 . 4

D o l l y  V a r d e n 41 5 . 8 3 112 4 1 . 0 159 3
RM W h i t e f i s h 8 1 . 1 52 7 2 . 6 22

LN D a c e 0 0 . 0 3 1 . 1 2

B u r b o t 0 . 1 7 0 0 . 0 0 0

TOTAL 704 273 457

AREA (m2) 4282 2355

LENGTH ( m ) 6 7 0 . 8 430.1 3 7 5 . 2

Ta b l e  1 6 .  C a t c h  C o m p o s i t i o n  o f  F i s h  i n  t h e  s u s t u t  R i v e r  a n d

S i m i l a r  t o  1 9 9 1 ,  t h e  h i g h e s t  s t e e l h e a d  f r y  d e n s i t i e s  o c c u r r e d  a t
S i t e  S 2 2  i n  R e a c h  5  a n d  i n  S 2 7  i n  R e a c h  6  ( T a b l e  1 7 ) .  D e n s i t i e s
w e r e  c l o s e  t o  0 . 6  f r y / m 2  a t  t h e s e  t w o  l o c a t i o n s .  T h e  m e a n  f r y
d e n s i t i e s  w e r e  i n  t h e  0 . 3  t o  0 . 4  f r y / m 2  r a n g e  i n  R e a c h e s  6  a n d  7  o f
t h e  S u s t u t  R i v e r .  S t e e l h e a d  f r y  d e n s i t i e s  i n  t h e  u p p e r  t h r e e
r e a c h e s  o f  t h e  S u s t u t  R i v e r  w e r e  n o t a b l y  h i g h e r  t h a n  t h o s e  m e a s u r e d
i n  t h i s  s e c t i o n  i n  1 9 9 1  ( F i g u r e  1 2 ) .  A t  t h e  s a m e  t i m e ,  s t e e l h e a d
f r y  d e n s i t i e s  i n  R e a c h  1  o f  t h e  S u s t u t  w e r e  d o w n  f r o m  l e v e l s
measu red  i n  1 9 9 1  a n d  c o n s i d e r a b l y  l o w e r  t h a n  t h e  u p p e r  r i v e r
e s t i m a t e s .  S t e e l h e a d  f r y  d e n s i t i e s  a t  a l l  s i t e s  f r o m  R e a c h  5
u p s t r e a m  c o n s i s t e n t l y  e x c e e d e d  0 . 2  f r y / m 2  e x c e p t  a t  S i t e  S30 l o c a t e d
j u s t  d o w n s t r e a m  o f  M u d  L a k e .  N o  s t e e l h e a d  w e r e  c a p t u r e d  a t  t h i s
s i t e  i n  e i t h e r  1 9 9 1  o r  1 9 9 2  a n d  i t  i s  a s s u m e d  t h a t  a l l  s t e e l h e a d
s p a w n i n g  o c c u r s  d o w n s t r e a m  o f  t h i s  l o c a t i o n .  E s t i m a t e s  f r o m  S i t e

12 I n c l u d e s  B e a r ,  J o h a n s o n ,  t w o  unnamed t r i b u t a r i e s  t o  J o h a n s o n
C r e e k ,  T w o  L a k e s  a n d  M o o s e v a l e  C r e e k  s i t e s .

13 I n c l u d e s  B e a r ,  J o h a n s o n  ( a n d  t h r e e  u n n a m e d  t r i b u t a r i e s  t o
J o h a n s o n  C r e e k ) ,  S o l o ,  D a r b ,  a n d  S u s t u t  L a k e  i n l e t s  s t r e a m s



r. •  \ 1\ •
I'

SustutPeak

'11

I.")):.d (
:friount96rtiahers*TQ

0 5  1 0  km
Scale I : 250,000•

SUc I

doldway
Peak

R3

;F-INLAY.37
0

N S
Figure II.

FOR ES
(17-'

Location of Sustut RiverJuvenile Fish Sample Sites.

0
Fish Sample Site 1992(Same Location as 1991)
Moved Location(1991 - 1992)
Not Sampled in 1992
Fish Sample Site 1992Not Sampled in 1991
Reach Break



BEAR

FRY DENSITIES BY REACH

2
Area sampled (m )

PARR DENSITIES BY REACH

2 3  4  5  6  7  M E A N  5-7 JOHANSON

Figure 12. Steelhead Fry and Parr Densities by Reach in the Sustut River.



- 3 7 -

S30 h a v e  b e e n  e x c l u d e d  w h e n  c a l c u l a t i n g  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  f o r  R e a c h  7 .

The f r y  d e n s i t y  e s t i m a t e s  f o r  R e a c h  2  o f  t h e  S u s t u t  w e r e  h i g h e r
t h a n  1 9 9 1 ,  l a r g e l y  t h e  r e s u l t  o f  i n c l u d i n g  a  s e c o n d  s i t e  ( S 1 0 a )
d o w n s t r e a m  o f  t h e  B e a r  R i v e r  i n  t h i s  r e a c h .  E s t i m a t e s  f o r  t h i s
r e a c h  i n  1 9 9 1  w e r e  b a s e d  s o l e l y  o n  s a m p l i n g  c o n d u c t e d  u p s t r e a m  o f
t h e  B e a r .  I t  i s  a s s u m e d  t h a t  m u c h  o f  t h e  r e c r u i t m e n t  i n t o  t h e
S u s t u t  b e l o w  t h e  B e a r  i s  f r o m  s t e e l h e a d  t h a t  s p a w n e d  i n  t h e  B e a r
and t h a t  a  m i g r a t i o n  o f  f r y  o c c u r s  i n t o  r e a r i n g  a r e a s  d o w n s t r e a m  a s
r e p o r t e d  b y  W i l l i a m s  e t  a l .  ( 1 9 8 4 ) .

S i m i l a r  t o  1 9 9 1 ,  t h e r e  w a s  l i t t l e  a p p a r e n t  d i f f e r e n c e  i n  f r y
d e n s i t i e s  a t  s i t e s  t h a t  w e r e  r a t e d  a s  p o o r  a n d  m o d e r a t e  c o m p a r e d  t o
good a n d  e x c e l l e n t  ( T a b l e  1 8 ) .  A s  w e l l ,  t h e  o v e r a l l  d e n s i t i e s  o f
s t e e l h e a d  f r y  i n  m a i n s t e m  a n d  s i d e c h a n n e l  l o c a t i o n s  w e r e  s i m i l a r .

F i g u r e  1 3  c o m p a r e s  m a i n s t e m  S u s t u t  R i v e r  s t e e l h e a d  f r y  d e n s i t i e s  t o
d a t a  c o l l e c t e d  b y  T r e d g e r  ( 1 9 8 6  a n d  f i l e  d a t a ) .  I t  s h o u l d  b e
e m p h a s i z e d  t h a t  d a t a  c o l l e c t e d  i n  1 9 8 3  t o  1 9 8 6  i s  b a s e d  o n  v e r y
s m a l l  s a m p l e  a r e a s ,  i n  s o m e  i n s t a n c e s  a  s i n g l e  s i t e ,  a n d  i s  n o t
v e r y  r e p r e s e n t a t i v e  o f  t h e  o v e r a l l  r i v e r .  F o r  e x a m p l e ,  t h e  h i g h
d e n s i t i e s  m e a s u r e d  i n  t h e  u p p e r  S u s t u t  R i v e r  i n  1 9 8 5  ( 0 . 7  f r y / m 2 )
w e r e  b a s e d  o n  a  s i n g l e  s i t e  s a m p l e d  i n  R e a c h  5 .  I f  w e  o n l y  u s e d
t h e  R e a c h  5  r e s u l t s  f r o m  1 9 9 2  ( 0 . 6  f r y / m 2 ) ,  t h e  d e n s i t y  e s t i m a t e s
w o u l d  b e  v e r y  c l o s e  t o  t h e  l e v e l s  m e a s u r e d  i n  1 9 8 5 .  T h e  m e a n
d e n s i t y  e s t i m a t e s  f o r  t h e  u p p e r  S u s t u t  a r e  d e p r e s s e d  b y  l o w  c a t c h e s
i n  R e a c h e s  2 ,  3  a n d  4  o f  t h e  S u s t u t .  T h e  mean d e n s i t y  o f  s t e e l h e a d
f r y  i n  t h e  t h r e e  u p p e r m o s t  r e a c h e s  ( R e a c h e s  5  t o  7 )  o f  t h e  S u s t u t
R i v e r  i n  1 9 9 1  a n d  1 9 9 2  i s  0 . 4 1  a n d  0 . 2 3  f r y / m 2  f o r  t h e  t w o  y e a r s
r e s p e c t i v e l y  ( F i g u r e  1 2 A ) .

Mainstem S u s t u t  R i v e r  P a r r  D e n s i t i e s

S t e e l h e a d  p a r r  d e n s i t i e s  f o r  t h e  S u s t u t  R i v e r  m a i n s t e m  a r e
s u m m a r i z e d  i n  Ta b l e  1 7 .  P a r r  d e n s i t i e s  a v e r a g e d  0 . 0 5  p a r r / m 2  f o r
a l l  o f  t h e  s i t e s  c o m b i n e d  c o m p a r e d  t o  0 . 0 1  p a r r / r e  e s t i m a t e d  i n
1991.  T h e  p a r r  w e r e  d o m i n a t e d  b y  a g e  1 +  ( . 0 4 0  p a r r / m 2 ) ,  w i t h  l o w
d e n s i t i e s  o f  a g e  2 +  ( . 0 0 6  p a r r / m 2 )  a n d  a g e  3 +  s t e e l h e a d  ( . 0 0 4
p a r r / m 2 ) .  I t  i s  a s s u m e d  t h a t  t h e  o l d e r  a g e  c l a s s e s  o f  p a r r  a r e  n o t
e f f e c t i v e l y  s a m p l e d  a t  m o s t  s i t e s  b y  t h e  m e t h o d s  u s e d  i n  t h i s
s t u d y .

The 1 9 9 2  p a r r  d e n s i t i e s  w e r e  h i g h e r  a t  1 8  o f  2 2  s i t e s  s a m p l e d
d u r i n g  b o t h  y e a r s  ( T a b l e  1 7 ) ,  a n d  t h e  m e a n s  w e r e  s i g n i f i c a n t l y
h i g h e r  i n  a l l  o f  t h e  s e v e n  r e a c h e s  o f  t h e  S u s t u t  R i v e r .  P a r r
d e n s i t i e s  i n  t h e  u p p e r  S u s t u t  R i v e r  a v e r a g e d  0 . 1 5  p a r r / m 2  i n  R e a c h
7 a n d  0 . 1 0  p a r r / m 2  i n  R e a c h  5 .  S i m i l a r  t o  t h e  s t e e l h e a d  f r y
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T a b l e  1 7 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  D e n s i t y  E s t i m a t e s  i n
t h e  S u s t u t  R i v e r  S a m p l e  S i t e s .

S I T E F RY / M 2 PA R R / M 2

1 9 9 1 1 9 9 2 1 9 9 1 1 9 9 2

0 . 11 . 0 . 1 7 0 0 x'04

53 0 . 0 6 0 0 . 0 2

S4 0 . 2 7 0 . 0 2 0 . 0 3

S6 0 . 11 . 0 1 0 0 . 0 8  :

S10 0 . 0 4 0

REACH 1  m e a n 0 . 1 2 < 0 . 0 1

SlOa NS NS 0 . 0 4

S i ' 0 < . 0 1

REACH 2  m e a n 0  0 . 1 0 < . 0 1

s12 0 . 0 1 0 . 0 1 0 0 . 0 3

S13 0 . 0 4 0

REACH 3  m e a n 0 . 0 2 0.;03 0 0'.`02.'.:.

S14 0 . 0 6 0 0 . 0 2

S15 0 . 0 8 . 1 0 0 0 . 0 3

516 0 . 0 4 0 . 1 7 0 . 0 1 0 . 0 1

S17 0 . 2 6 0 . 1 0 0 . 0 2

S19 0 . 1 4 0 . 0 6 0 . 1 0

S20 0 . 0 6 •0 07 0 . 0 1 0 . 0 7

REACH 4  m e a n 0 . 11 0 A 8 0 . 0 2 005
S22 0 . 3 2 0

REACH 5  m e a n 0 . 3 2 0

S24 0 . 11 0

S25 0 . 1 9 0 O X 1 : :

S26 0 . 3 4 0 . 0 2

S27 0 . 0 4 6 0

REACH 6  m e a n 0 . 1 7 < 0 . 0 1 0 . 0 5

S28 0 . 3 7 0 . 0 3

S29 0 . 2 2 0 . 0 6

S30 0 0

REACH 7  m e a n 0 . 2 9 0 . 0 5 0 . 1 5

MEAN REACH 1 - 7 0 . 1 3 0 . 0 1
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FRY/M2 PARR/M2

SUITABIL ITY RATING 1991 1992 1991 1992

POOR AND MODERATE 0 . 1 3 0 . 1 9 0 . 0 1 0 . 0 2

GOOD AND EXCELLENT 0 . 1 3 0 . 1 7 0 . 0 1 0 . 0 8

SIDE MAIN SIDE MAIN

SUSTUT -  1 9 9 1 0 . 0 8 0 .18 0 . 0 1 0 . 0 1

SUSTUT -  1 9 9 2 0 . 1 7 0 .18 0 . 0 6 0 . 0 4

Ta b l e  1 8 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  C a t c h e s  i n  t h e  S u s t u t
R i v e r  H a b i t a t  S u i t a b i l i t y  R a t i n g  C a t e g o r i e s  a n d  i n
S i d e c h a n n e l  a n d  M a i n c h a n n e l  H a b i t a t .

e s t i m a t e s ,  S i t e  S 3 0  h a s  b e e n  e x c l u d e d  f r o m  t h e  e s t i m a t e s  f o r  R e a c h
7 s i n c e  j u v e n i l e  s t e e l h e a d  h a v e  n o t  b e e n  f o u n d  t h i s  f a r  u p  i n  t h e
s y s t e m .  T h e  r e s u l t s  s u g g e s t  t h a t  t h e  s e c t i o n  o f  t h e  S u s t u t  R i v e r
u p s t r e a m  o f  t h e  J u n c t i o n  P o o l  t o  some d i s t a n c e  b e l o w  S i t e  8 3 0  j u s t
d o w n s t r e a m  f r o m  M u d  L a k e  i s  t h e  m o s t  p r o d u c t i v e  p a r r  r e a r i n g
s e c t i o n  o f  t h e  S u s t u t  R i v e r .

S i t e s  t h a t  w e r e  r a t e d  a s  g o o d  a n d  e x c e l l e n t  f o r  p a r r  r e a r i n g  h a d
p a r r  d e n s i t i e s  a p p r o x i m a t e l y  f o u r  t i m e s  a s  h i g h  a s  t h o s e  r a t e d  p o o r
o r  m o d e r a t e  r e a r i n g  a r e a s  ( Ta b l e  1 8 ) .  O v e r a l l  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  h i g h e r  i n  s i d e c h a n n e l  s i t e s  c o m p a r e d  t o  m a i n c h a n n e l s .

S u s t u t  R i v e r  T r i b u t a r y  F r y  D e n s i t i e s

J u v e n i l e  s t e e l h e a d  d e n s i t i e s  i n  1 5  t r i b u t a r y  s a m p l e  s i t e s  a r e
p r e s e n t e d  i n  Ta b l e  1 9 .  T h e  r e s u l t s  f r o m  t h r e e  i n l e t  t r i b u t a r i e s  t o
S u s t u t  L a k e  a r e  c o m b i n e d  i n  t h e  t a b l e  s i n c e  s t e e l h e a d  j u v e n i l e s
w e r e  n o t  f o u n d  i n  a n y  o f  t h e m .  T h e  d e t a i l e d  r e s u l t s  f o r  e a c h  o f
t h e  t r i b u t a r y  s a m p l e  s i t e s  i n c l u d i n g  o t h e r  s p e c i e s  c a p t u r e d  a r e
p r e s e n t e d  i n  A p p e n d i x  3 .

S i m i l a r  t o  1 9 9 1 ,  h i g h e s t  s t e e l h e a d  f r y  d e n s i t i e s  w e r e  f o u n d  i n  t h e
B e a r  R i v e r  s a m p l e  s i t e s  ( m e a n  o f  0 . 3 8  f r y / m 2 )  .  D e n s i t i e s  w e r e
s l i g h t l y  h i g h e r  t h a n  t h e  1 9 9 1  l e v e l s  ( F i g u r e  1 2 ) ,  b u t  n o t  c l o s e  t o
t h e  d e n s i t i e s  t h a t  e x c e e d e d  1 . 3  f r y / m 2  m e a s u r e d  i n  1 9 8 4  ( F i g u r e  1 3 ) .
R e c e n t l y - e m e r g e d  s t e e l h e a d  f r y  ( 0 . 2 8  f r y / m 2 )  w e r e  c a p t u r e d  i n  a
s m a l l  u n n a m e d  t r i b u t a r y  t h a t  e n t e r s  J o h a n s o n  C r e e k  1 . 5  k m
d o w n s t r e a m  f r o m  t h e  l a k e  o u t l e t  ( S U c i  i n  F i g u r e  1 1 ) .  I t  w a s  n o t e d
t h a t  s t e e l h e a d  f r y  w e r e  a b u n d a n t  t h r o u g h o u t  t h e  l o w e r  8 0 0  m o f  t h i s
c r e e k  t h a t  o f f e r e d  e x c e l l e n t  p o t e n t i a l  s p a w n i n g  h a b i t a t .
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SITE FRY/M2 PARR/M2
1991 1991 1992

S b l 0 . 2 9 0 0 . 0 1

Sb2 0 . 3 1 0 . 2 7 0 0 . 0 8

BEAR 0 . 3 0 0 3 8 0 0 . 0 5

S j l 0 0.01 0 0 . 0 2

S j 2 0 . 0 2 0 . 0 2  0 . 0 4

S j 4 0 0 . 0 6 0 . 0 6 0

S j 7 0 . 0 1 0 0 . 0 1 0 . 0 3

S j 8 0 . 0 9 0.19 0
JOHANSON 0 . 0 2 0 . 0 6 0 . 0 2 0 . 0 2

Unnamed A 0 0 . 0 6 0 . 0 5

Unnamed B 0 0 . 0 1

Unnamed C NS 0 . 2 8 NS 0
Sits]. S o l o NS NS 0
S j d l  D a r b NS o• NS 0 . 0 5

S u s t u t  L a k e  I n l e t s " NS 0 NS

Ta b l e  1 9 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  D e n s i t y  E s t i m a t e s  i n
T r i b u t a r i e s  o f  t h e  S u s t u t  R i v e r .

S t e e l h e a d  f r y  d e n s i t i e s  i n  f i v e  s i t e s  i n  J o h a n s o n  C r e e k  w e r e  a g a i n
l o w  ( 0 . 0 6  f r y / m 2 ) .  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  t h e  h i g h e s t
d e n s i t i e s  i n  J o h a n s o n  C r e e k  w e r e  f o u n d  a t  S i t e  S j 8  i n  t h e  t o p  e n d
o f  t h e  c r e e k  a n d  a  s h o r t  d i s t a n c e  d o w n s t r e a m  f r o m  Unnamed T r i b u t a r y
C. I t  i s  p o s s i b l e  t h a t  s t e e l h e a d  r e c r u i t m e n t  i n t o  t h i s  s e c t i o n  o f
J o h a n s o n  C r e e k  i s  f r o m  f i s h  s p a w n e d  i n  t h e  t r i b u t a r y  s t r e a m .

S t e e l h e a d  f r y  w e r e  n o t  c a p t u r e d  a t  s i t e s  i n  D a r b ,  S o l o  a n d  t w o
unnamed t r i b u t a r i e s  t o  J o h a n s o n  C r e e k  ( T a b l e  1 9  a n d  F i g u r e  1 1 ) .
Da rb  a n d  S o l o  c r e e k s  h a d  n o t  b e e n  s a m p l e d  i n  t h e  p a s t .

14 I n c l u d e s  S s 1 ,  S s 2 ,  a n d  S s 3



- 4 2 -

S u s t u t  R i v e r  T r i b u t a r y  P a r r  D e n s i t i e s

S t e e l h e a d  p a r r  d e n s i t i e s  i n c r e a s e d  i n  t h e  B e a r  R i v e r  d u r i n g  1 9 9 2
compared  t o  p r e v i o u s  s a m p l i n g  ( T a b l e  1 9  a n d  F i g u r e s  1 2  a n d  1 3 ) .
P a r r  d e n s i t i e s  a v e r a g e d  0 . 0 5  p a r r / m 2  i n  t h e  t w o  B e a r  R i v e r  s a m p l e
s i t e s  i n  1 9 9 2  w h i l e  n o  p a r r  w e r e  c a p t u r e d  i n  t h e  B e a r  i n  1 9 9 1 .
D e n s i t i e s  r e m a i n e d  l o w  i n  J o h a n s o n  C r e e k  ( 0 . 0 2  p a r r / m 2 ) ,  a n d  p a r r
were  p r e s e n t  i n  t w o  u n n a m e d  t r i b u t a r i e s  ( T r i b u t a r y  A  a n d  B )  t o
J o h a n s o n  C r e e k .  S i m i l a r l y ,  p a r r  w e r e  c a p t u r e d  i n  D a r b  C r e e k ,  a n
i n l e t  t o  J o h a n s o n  L a k e  ( 0 . 0 5  p a r r / m 2 ) .

S u r v e y  d a t a  f o r  J o h a n s o n  L a k e  ( G r a n t  1 9 8 6 )  i n d i c a t e s  t h a t  r e s i d e n t
r a i n b o w  w e r e  n o t  c a p t u r e d  i n  J o h a n s o n  L a k e ,  s o  i t  i s  a s s u m e d  t h a t
t h e  p a r r  c a p t u r e d  i n  D a r b  C r e e k  a r e  d e r i v e d  f r o m  s t e e l h e a d .  I t
s h o u l d  b e  n o t e d  t h a t  s n o r k e l ,  a n g l i n g  a n d  f e n c e  s u r v e y s  i n  t h e
S u s t u t  R i v e r  d u r i n g  1 9 9 2  ( B u s t a r d  1 9 9 3 )  n o t e d  t h e  p r e s e n c e  o f
r e s i d e n t  r a i n b o w  t r o u t  i n  t h e  v i c i n i t y  o f  t h e  S u s t u t - J o h a n s o n
c o n f l u e n c e  d u r i n g  t h e  f a l l .  T h e  o r i g i n  o f  t h e s e  f i s h  i s  n o t  k n o w n
and t h e r e  i s  t h e  p o s s i b i l i t y  t h a t  s o m e  o f  t h e  j u v e n i l e s  t h a t  a r e
r e f e r r e d  t o  a s  s t e e l h e a d  i n  t h i s  s t u d y  w e r e ,  i n  f a c t ,  r e s i d e n t
r a i n b o w  t r o u t .

3 . 3 . 3  S u s t u t  R i v e r  Biomass E s t i m a t e s

S i g n i f i c a n t  i n c r e a s e s  i n  t o t a l  f i s h  b i o m a s s  w e r e  m e a s u r e d
t h r o u g h o u t  t h e  e n t i r e  S u s t u t  w a t e r s h e d  i n  1 9 9 2  c o m p a r e d  t o  1 9 9 1
( Ta b l e  2 0 ) .  F o r  e x a m p l e ,  t h e  a v e r a g e  b i o m a s s  f o r  a l l  f i s h  s p e c i e s
i n  t h e  m a i n s t e m  S u s t u t  R i v e r  s i t e s  i n c r e a s e d  f r o m  0 . 4  g / m 2  i n  1 9 9 1
t o  1 . 4  g / m 2  -  m o r e  t h a n  a  t h r e e - f o l d  i n c r e a s e  b e t w e e n  y e a r s .
O v e r a l l  f i s h  b i o m a s s  f o r  t h e  m a i n s t e m  S u s t u t  w a s  a  c o n s i s t e n t  1 . 2
g/m2 f o r  t h e  l o w e r  f o u r  r e a c h e s  o f  t h e  S u s t u t  a n d  i n c r e a s e d  a s
s a m p l i n g  p r o g r e s s e d  u p s t r e a m  f r o m  R e a c h  4 .

S t e e l h e a d  p a r r  a v e r a g e  b i o m a s s  i n c r e a s e d  t o  0 . 5  g / m 2  f o r  m a i n s t e m
s i t e s  c o m p a r e d  t o  0 . 1  g / m 2  i n  1 9 9 1  f o r  a l l  S u s t u t  s i t e s  c o m b i n e d .
P a r r  b i o m a s s  i n  R e a c h  7  s i t e s  w a s  a n  i m p r e s s i v e  1 . 6  g / m 2 .

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

3 . 3 . 4  S u s t u t  R i v e r  F i s h  S i z e  E s t i m a t e s

J u v e n i l e  s t e e l h e a d  m e a n  f o r k  l e n g t h s  a n d  l e n g t h - f r e q u e n c y
r e l a t i o n s h i p s  a r e  s h o w n  i n  F i g u r e s  1 4  a n d  1 5  r e s p e c t i v e l y .  T h e
f o r k  l e n g t h  d a t a  h a s  b e e n  c o m b i n e d  f o r  t h o s e  s i t e s  l o c a t e d  u p s t r e a m
o f  t h e  B e a r  R i v e r  c o n f l u e n c e  w i t h  t h e  S u s t u t  a n d  t h o s e  l o c a t e d
d o w n s t r e a m ,  a n d  i s  p r e s e n t e d  a l o n g  w i t h  s u m m a r i e s  f r o m  t h e  B e a r
R i v e r  a n d  J o h a n s o n  C r e e k .
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i n  t h e  S u s t u t  R i v e r  a n d  T r i b u t a r i e s  i n  1 9 9 1  a n d
1992 .

REACH
FRY

(g/m2)
PARR
(g/m2)

ALL SPECIES
(g/m2)

1991 1992 1991 1992 1991 1992

1 0 . 0 9 0 . 0 7 ' 0 . 0 3 0;-.2 0 . 3 8 1 . 2 1

2 0 0 . 1 3 0.-22 0 . 4 3 1-.22

3 0 . 0 5 0.06 0 . 0 1 0. 0 . 2 8 1 . 2 0

4 0 . 1 4 0 . 1 8 . 49 0 . 3 9 1'.22

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

6 0 . 1 5 0 . 3 3 0 . 0 3 0 . 4 3 0 . 4 3 .51

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

REACHES 1 - 7 0 . 1 2 0 . 1 7 0 . 0 9 : 0 : 5 0 0 . 4 1 1 . 3 7

BEAR 0 . 2 2 0 • 1 . 1 3

JOHANSON 0 . 0 8 . 0 .06 0 . 0 4 2 0 . 4 1 0 . 6 8

Ta b l e  2 0 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  B iomass  E s t i m a t e s

The d a t a  i n d i c a t e s  t h a t  s t e e l h e a d  f r y  i n  t h e  l o w e r  S u s t u t  R i v e r
were  l a r g e r  t h a n  t h e i r  c o u n t e r p a r t s  i n  t h e  u p p e r  r i v e r  ( 4 6 . 4  mm
compared  t o  4 2 . 3  m m ) .  T h i s  i s  a l m o s t  t h e  e x a c t  r e v e r s e  o f  t h e
r e s u l t s  f r o m  1 9 9 1 ,  w h e n  u p p e r  r i v e r  f r y  w e r e  l a r g e r  ( F i g u r e  1 4 ) .
The l a r g e r  f r y  i n  t h e  l o w e r  r i v e r  m a y  r e f l e c t  t h e  l o w e r  d e n s i t i e s
o b s e r v e d  a t  s i t e s  i n  t h i s  s e c t i o n  o f  t h e  S u s t u t  c o m p a r e d  t o  u p p e r
r i v e r  s i t e s  i n  1 9 9 2  ( F i g u r e  1 2 ) .

S t e e l h e a d  f r y  i n  t h e  B e a r  R i v e r  w e r e  t h e  s m a l l e s t  o f  t h e  f o u r
l o c a t i o n s  s h o w n  i n  F i g u r e  1 4 .  T h e  B e a r  R i v e r  f r y  h a v e  b e e n  s m a l l e r
t h a n  o t h e r  a r e a s  i n  t h e  S u s t u t  w a t e r s h e d  f o r  b o t h  y e a r s  o f
s a m p l i n g .  I t  i s  p o s s i b l e  t h a t  t h e  s a m p l e s  i n  t h e  B e a r  i n c l u d e  m o r e
o f  t h e  l a t e r  e m e r g i n g  s t e e l h e a d  f r y  s i n c e  t h e  s a m p l i n g  i s  c o n d u c t e d
i n  c l o s e r  p r o x i m i t y  t o  t h e  a c t u a l  a r e a  o f  s p a w n i n g  t h a n  d o w n s t r e a m
l o c a t i o n s .

The m e a n  f o r k  l e n g t h s  a n d  w e i g h t s  o f  s t e e l h e a d  f r y  s a m p l e d  i n  t h e
S u s t u t  i s  c o m p a r e d  t o  d a t a  f r o m  p a s t  y e a r s  i n  Ta b l e  2 1 .  T h i s  d a t a
s u g g e s t s  t h a t  s t e e l h e a d  f r y  i n  t h e  S u s t u t  d o w n s t r e a m  f r o m  t h e  B e a r
c o n f l u e n c e  a 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 ,  w h i l e  f r y  i n  t h e  u p p e r
r i v e r  a r e  t h e  same  l e n g t h  a s  t h e  mean f o r  p a s t  y e a r s .  T h e  1 9 9 2  f r y
w e r e  h e a v i e r  t h a n  s i m i l a r - s i z e d  f r y  f r o m  p a s t  y e a r s .  W e i g h t s  f o r
t h e  u p p e r  S u s t u t  f r y  w e r e  d e r i v e d  f r o m  1 1 1  m e a s u r e m e n t s  i n  1 9 9 2 .
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Ta b l e  2 1 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  Mean  F o r k  L e n g t h s
and W e i g h t s  i n  t h e  S u s t u t  R i v e r  Compared t o
P a s t  S a m p l e  D a t a .

YEAR SUSTUT BELOW BEAR SUSTUT ABOVE BEAR

FORK LENGTH
(mm)

WEIGHT
(g)

FORK LENGTH
(mm)

WEIGHT
(g)

198315 3 9 . 4 0 . 5 8 NA16 NA

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

1985 4 1 . 1 0 . 7 9 4 0 . 5 0 . 7 5

1991 4 2 . 8 0 . 8 1 4 5 . 1 0 . 9 5

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

1992 4 6 . 4 0 . 9 7 4 2 . 3 0 . 9 3

Age 1 +  s t e e l h e a d  p a r r  s i z e s  i n  1 9 9 2  w e r e  s m a l l e r  i n  t h e  l o w e r
S u s t u t  ( 8 1 . 7  mm) c o m p a r e d  t o  t h e  u p p e r  S u s t u t  R i v e r  ( 8 5 . 7  mm) a s
shown i n  F i g u r e  1 4 .  T h e s e  s m a l l e r  f r y  m a y  r e f l e c t  t h e  s m a l l  s i z e
o b s e r v e d  i n  t h e  l o w e r  S u s t u t  s t e e l h e a d  f r y  c o m p a r e d  t o  u p p e r  r i v e r
f i s h  i n  1 9 9 1 .

N e w l y - e m e r g e d  s t e e l h e a d  f r y  w e r e  f i r s t  n o t e d  i n  t h e  v i c i n i t y  o f  t h e
c o n f l u e n c e  o f  t h e  S u s t u t  a n d  J o h a n s o n  C r e e k  o n  J u l y  2 7  a n d  w e r e
common a l o n g  t h e  m a r g i n  b y  t h e  e n d  o f  J u l y .  S t e e l h e a d  w e r e
o b s e r v e d  s p a w n i n g  a t  t h i s  l o c a t i o n  o n  J u n e  9  ( B u s t a r d  1 9 9 3 ) .  T h i s
t i m i n g  o f  e m e r g e n c e  c o r r e s p o n d s  t o  o b s e r v a t i o n s  b y  W i l l i a m s  e t  a l .
(1985)  o f  a  m o v e m e n t  o f  s t e e l h e a d  f r y  o u t  o f  t h e  B e a r  R i v e r  d u r i n g
l a t e  J u l y  a n d  e a r l y  A u g u s t .  I t  a p p e a r s  t h a t  d e s p i t e  e a r l i e r
s p a w n i n g  i n  t h e  B e a r  R i v e r °  c o m p a r e d  t o  t h e  u p p e r  S u s t u t
s t e e l h e a d n ,  t h e  t i m i n g  o f  f r y  e m e r g e n c e  m a y  b e  q u i t e  s i m i l a r .

is D a t a  f r o m  1 9 8 3 - 1 9 8 5  p r o v i d e d  b y  D a v e  T r e d g e r ,  B . C .
E n v i r o n m e n t ,  V i c t o r i a .  S a m p l i n g  w a s  c o n d u c t e d  d u r i n g  l a t e
S e p t e m b e r  a n d  e a r l y  O c t o b e r .

16 N o  s a m p l i n g  w a s  c o n d u c t e d  o n  t h e  S u s t u t  R i v e r  u p s t r e a m  o f
t h e  B e a r  c o n f l u e n c e  i n  1 9 8 3 .

17 E s t i m a t e d  p e a k  i n  p e r i o d  M a y  2 0 - 2 5 t h  b a s e d  o n  B . C .
E n v i r o n m e n t  memos o n  f i l e ,  S m i t h e r s .

18 E s t i m a t e d  t o  o c c u r  i n  t h e  f i r s t  w e e k  o f  J u n e  b a s e d  o n  memos
on f i l e ,  B . C .  E n v i r o n m e n t ,  S m i t h e r s
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T a b l e  2 2 .  S u m m a r y o f  S t e e l h e a d  F r y  F o r k  L e n g t h s  i n  t h e
R i v e r  a n d  J o h a n s o n  C r e e k  f o r  D i f f e r e n t
D a t e s  i n  1 9 9 2 .

S u s t u t
S a m p l e

DATE S I T E S MEAN F O R K
LENGTH ( m m )

SAMPLE
S I Z E

STD

SUSTUT R I V E R  -  REACH 7

J u l y  2 7 - 2 9 N e w l y - e m e r g e d  s t e e l h e a d  f r y  f i r s t
o b s e r v e d  a t  f e n c e  o n  J u l y  2 7 .

S t e e l h e a d  f r y  c o m m o n  a l o n g  m a r g i n  2 - 3
d a y s  l a t e r .

Aug 2 1 S2819 3 4 . 8 28 3 . 6

S e p t  1 2 S28 3 9 . 8 30 4 . 3

O c t  1 3 S28 3 9 . 0 52 4 . 6

JOHANSON CREEK

Aug 2 2 S j 4 3 4 . 7 3 1 . 7

Aug 3 1 T h r o u g h o u t 4 0 . 5 20

S e p t  9 - 1 2 It 4 2 . 6 49 4 . 2

S e p t  1 2 S U c l 3 7 . 3 31 4 . 0

T a b l e  2 2  s u m m a r i z e s  t h e  r e s u l t s  o f  e l e c t r o f i s h i n g  c o n d u c t e d  i n  t h e
S u s t u t  j u s t  u p s t r e a m  o f  t h e  J o h a n s o n  c o n f l u e n c e  d u r i n g  t h r e e  d a t e s
f r o m  l a t e  A u g u s t  t o  m i d - O c t o b e r .  T h e  d a t a  s u g g e s t s  s t e e l h e a d  f r y
g r o w t h  h a d  s t o p p e d  a f t e r  t h e  S e p t e m b e r  1 2  s a m p l e  d a t e ,  a n d  t h a t  f r y
c a p t u r e d  i n  m i d - O c t o b e r  w e r e  t h e  s a m e  s i z e  a s  a  m o n t h  e a r l i e r .
I t  s h o u l d  b e  n o t e d  t h a t  s o m e  o f  t h e  f r y  c a p t u r e d  i n  b o t h  t h e
S e p t e m b e r  a n d  O c t o b e r  s a m p l i n g  w e r e  n e w l y - e m e r g e d  a n d  t h i s  s i t e  m a y
n o t  b e  v e r y  r e p r e s e n t a t i v e  o f  o v e r a l l  s t e e l h e a d  f r y  g r o w t h  i n  t h e
u p p e r  r i v e r  s i n c e  i t  i s  s o  c l o s e  t o  t h e  l o c a t i o n  o f  s p a w n i n g .
L a r g e r  f r y  m a y  h a v e  d i s p e r s e d  i n t o  d o w n s t r e a m  a r e a s .  T h e  m e a n  f r y
l e n g t h  f o r  t h e  u p p e r  S u s t u t  f o r  a l l  s i t e s  c o m b i n e d  i n  m i d - S e p t e m b e r
( 4 2 . 3  m m  i n  F i g u r e  1 4 )  w a s  l a r g e r  t h a n  f r y  m e a s u r e d  a t  S 2 8 ,
s u g g e s t i n g  t h i s  m a y  b e  a  f a c t o r .  W a t e r  t e m p e r a t u r e s  a t  t h i s  s i t e
( A p p e n d i x  3  F i g u r e  1 )  i n d i c a t e  t h a t  a l t h o u g h  t e m p e r a t u r e s  d i d  d r o p
b e l o w  5 ° C  f o r  a  p e r i o d  i n  m i d - S e p t e m b e r ,  t h e y  w e r e  a b o v e  t h i s  l e v e l
f o r  m u c h  o f  l a t e  S e p t e m b e r  a n d  s o m e  g r o w t h  s h o u l d  h a v e  o c c u r r e d
u n t i l  a t  l e a s t  t h e  e n d  o f  S e p t e m b e r .

19 S i t e  l o c a t e d  i n  a  s i d e c h a n n e l  1 0 0  m  u p s t r e a m  f r o m  S 2 8 .  T h e
O c t o b e r  1 3  s a m p l e  w a s  a l s o  c o n d u c t e d  i n  t h i s  s i d e c h a n n e l .



- 4 8 -

F r y  s i z e s  f o r  t h r e e  d i f f e r e n t  t i m e  p e r i o d s  i n  J o h a n s o n  C r e e k  a r e
summar i zed  i n  Ta b l e  2 2 .  T h e s e  m e a s u r e m e n t s  w e r e  made  a t  a  v a r i e t y
o f  s i t e s  t h r o u g h o u t  t h e  s y s t e m  w i t h  t h e  e a r l y  m e a s u r e m e n t s  i n
p a r t i c u l a r  b a s e d  o n  s m a l l  n u m b e r s .  T h e  o b s e r v a t i o n s  a t  S U c l
(Unnamed T r i b u t a r y  C)  a r e  o f  i n t e r e s t .  S e v e r a l  o f  t h e  f r y  c a p t u r e d
a t  t h i s  s i t e  o n  S e p t e m b e r  1 2  w e r e  n e w l y - e m e r g e d  ( 2 9  m m ) .  A g a i n ,
t h e  mean f r y  s i z e  c l o s e  t o  t h e  s u s p e c t e d  s p a w n i n g  a r e a  w e r e  s m a l l e r
t h a n  t h e  f r y  c o l l e c t e d  a t  s i t e s  d o w n s t r e a m ,  a  s i m i l a r  p a t t e r n  a s
o b s e r v e d  i n  t h e  B e a r  R i v e r  a n d  t h e  S u s t u t  n e a r  t h e  J o h a n s o n  C r e e k
c o n f l u e n c e .
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3.4 ZYMOETZ RIVER
A t o t a l  o f  2 0  s a m p l e  s i t e s  w e r e  l o c a t e d  i n  t h e  Z y m o e t z  R i v e r
w a t e r s h e d  i n c l u d i n g  1 8  o n  t h e  m a i n s t e m  r i v e r  b e t w e e n  t h e  C l o r e
R i v e r  c o n f l u e n c e  a n d  M c D o n e l l  L a k e  a n d  s i n g l e  s i t e s  o n  T r e a s u r e  a n d
C o a l  c r e e k s  ( F i g u r e  1 6 ) .  A t t e m p t s  t o  s a m p l e  i n  t h e  C l o r e  R i v e r  a n d
T r a p l i n e  C r e e k  w e r e  a b a n d o n e d  d u e ,  t o  e x c e s s i v e  f l o w s  d u r i n g  t h e
l a t e  S e p t e m b e r  a n d  O c t o b e r  p e r i o d .

The m a i n s t e m  Z y m o e t z  R i v e r  s i t e s  c o m p r i s e d  2 4 1 5  m2 o f  h a b i t a t  ( 3 4 0
m o f  m a r g i n ) ,  s i m i l a r  t o  t h e  1 9 9 1  s a m p l i n g  e f f o r t  ( T a b l e  2 3 ) .
S p e c i f i c  s i t e  d e s c r i p t i o n s  a n d  c a t c h  d a t a  f o r  e a c h  s i t e  a r e
p r e s e n t e d  a t  t h e  e n d  o f  A p p e n d i x  4 .

3 . 4 . 1  Z y m o e t z  R i v e r  C a t c h  C o m p o s i t i o n

A l t h o u g h  s t e e l h e a d  f r y  c o m p r i s e d  n e a r l y  68% o f  t h e  c a t c h  i n  1 9 9 2 ,
t o t a l  n u m b e r s  o f  f r y  w e r e  down  s i g n i f i c a n t l y  f r o m  1 9 9 1  r e s u l t s  ( 5 4 8
f r y  i n  1 9 9 2  c o m p a r e d  t o  1 3 4 1  f r y  i n  1 9 9 1 ) .  S t e e l h e a d  p a r r  ( b o t h
age 1 +  a n d  a g e  2 + )  n u m b e r s  w e r e  d o w n  c o m p a r e d  t o  t h e  p r e v i o u s  y e a r ,
a l t h o u g h  p a r r  s t i l l  c o m p r i s e d  a p p r o x i m a t e l y  1 2 %  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  l o w e r  w h i l e  c o h o  c a t c h e s  w e r e
h i g h e r  i n  1 9 9 2 .  A  t a b l e  s u m m a r i z i n g  t h e  c a t c h  c o m p o s i t i o n  f o r  e a c h
s i t e  i s  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 .

The c a t c h  r e s u l t s  a t  C o a l  C r e e k  p r o v i d e d  a n  i n t e r e s t i n g  c o n t r a s t  t o
t h e  1 9 9 1  r e s u l t s .  T h e  1 9 9 1  c a t c h  w a s  d o m i n a t e d  b y  h i g h  n u m b e r s  o f
s u s p e c t e d  s t e e l h e a d  f r y .  T r o u t  f r y  n u m b e r s  w e r e  c o n s i d e r a b l y  l o w e r
i n  1 9 9 2  ( A p p e n d i x  4 )  a n d  h i g h  n u m b e r s  o f  c o h o  j u v e n i l e s  ( c o m p l e t e l y
a b s e n t  i n  1 9 9 1 )  w e r e  p r e s e n t  i n  t h e  s i t e .

3 . 4 . 2  Z y m o e t z  R i v e r  J u v e n i l e  S t e e l h e a d  D e n s i t i e s

Zymoetz R i v e r  F r y  D e n s i t i e s

J u v e n i l e  s t e e l h e a d  d e n s i t i e s  i n  t h e  m a i n s t e m  s i t e s  a r e  s u m m a r i z e d
i n  Ta b l e  2 4 .  F r y  d e n s i t i e s  a v e r a g e  0 . 2 5  f r y / m 2  f o r  a l l  o f  t h e  s i t e s
c o m b i n e d .  D e n s i t i e s  w e r e  h i g h e r  i n  R e a c h  7  ( 0 . 3 7  f r y / m 2 )  t h a n  i n
Reach 6  ( 0 . 1 8  f r y / m 2 ) .  T h e  o v e r a l l  d e n s i t i e s  w e r e  a p p r o x i m a t e l y
o n e - h a l f  o f  t h e  l e v e l s  m e a s u r e d  i n  1 9 9 1  ( 0 . 5 8  f r y / m 2  f o r  a l l  s i t e s
c o m b i n e d ) .  T h e  l o w e r  f r y  d e n s i t i e s  o c c u r r e d  a t  a l l  o f  t h e  1 8
m a i n s t e m  s i t e s  t h a t  w e r e  s a m p l e d  i n  t h e  t w o  y e a r s .  T h e  h i g h e s t  f r y
d e n s i t i e s  m e a s u r e d  i n  1 9 9 2  w e r e  0 . 8 6  f r y / m 2  a t  s i t e  Z 1 4 .  I n  1 9 9 1 ,
f r y  d e n s i t i e s  e x c e e d e d  t h i s  l e v e l  a t  f i v e  o f  t h e  s a m p l e  s i t e s .

O n l y  a  s i n g l e  s a m p l e  s i t e  w a s  l o c a t e d  i n  R e a c h  8 ,  a  s h o r t  s e c t i o n
o f  t h e  u p p e r  Z y m o e t z  l o c a t e d  b e t w e e n  t h e  S e r b  R i v e r  c o n f l u e n c e  a n d
McDonne l  L a k e .  F r y  d e n s i t i e s  w e r e  v e r y  l o w  a t  t h i s  s i t e  i n  1 9 9 2 .
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Ta b l e  2 3 .  C a t c h  C o m p o s i t i o n  o f  F i s h  i n  t h e  Zymoetz  R i v e r
Sample S i t e s  i n  1 9 9 1  a n d  1 9 9 2 .

1991 1992

N

S t e e l h e a d  0 + 1341 7 7 . 3 548 6 7 . 7

S t e e l h e a d  1 + 131 7 . 5 81 1 0 . 0

S t e e l h e a d  > 2 + 60 3 . 4 2 . 4

Chinook 70 4 . 0 14 1 . 7

Coho 1 . 8 68 8 . 4

D o l l y  Va r d e n 12 0 . 7 18 2 . 2

RM W h i t e f i s h 0 . 4 21 2 . 6

S c u l p i n s  s p . 63 3 . 6 4 . 6

LN D a c e

C u t t h r o a t 0

1 . 2

0

TOTAL

0 . 5

0

AREA (m2) 2469 2415

LENGTH ( m ) 3 8 2 . 6 342;3

Wa t e r  t e m p e r a t u r e s  a n d  f l o w  c o n d i t i o n s  a r e  q u i t e  d i f f e r e n t  i n  t h i s
s h o r t  s e c t i o n  o f  r i v e r  c o m p a r e d  t o  t h e  Z y m o e t z  R i v e r  d o w n s t r e a m  o f
t h e  S e r b ,  w h e r e  f l o w s  a n d  w a t e r  q u a l i t y  a r e  s t r o n g l y  i n f l u e n c e d  b y
h e a d w a t e r  g l a c i e r s .

F i g u r e  1 7  s h o w s  s t e e l h e a d  f r y  d e n s i t i e s  m e a s u r e d  i n  1 9 9 2  i n  t h e
t h r e e  r e a c h e s  o f  t h e  Z y m o e t z  R i v e r  c o m p a r e d  t o  t h o s e  m e a s u r e d  i n
1991 a n d  i n  1 9 7 8  ( P t o l e m y  1 9 7 9 ) .  T h e  1 9 7 8  d a t a  i n d i c a t e s  v e r y  l o w
l e v e l s  o f  s t e e l h e a d  f r y  w e r e  p r e s e n t  i n  t h e  u p p e r  Z y m o e t z  R i v e r ,
p a r t i c u l a r l y  a t  t h e  t w o  s a m p l e  s i t e s  l o c a t e d  i n  R e a c h  7  d o w n s t r e a m
o f  t h e  S e r b  c o n f l u e n c e .

T h e r e  w a s  l i t t l e  d i f f e r e n c e  b e t w e e n  s t e e l h e a d  f r y  d e n s i t i e s  i n
s i t e s  l o c a t e d  i n  t h e  m a i n s t e m  s i d e c h a n n e l  l o c a t i o n s  o r  i n  a r e a s
r a t e d  a s  g o o d  a n d  e x c e l l e n t  f r y  h a b i t a t  c o m p a r e d  t o  p o o r  a n d
modera te  s i t e s  ( T a b l e  2 5 ) .
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Ta b l e  2 4 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  D e n s i t y  E s t i m a t e s  i n
t h e  Zymoetz  R i v e r  M a i n s t e m  a n d  T r i b u t a r y  S a m p l e
S i t e s .

S ITE  (REACH) FRY/M2 PARR/M2

1991 1992 1991 1992

MAINSTEM ZYMOETZ R I V E R

Z1 ( 6 ) 1 . 4 0 0 . 0 7 0 . 0 8

Z2 ( 6 ) 0 . 3 7 0 . 1 5 . : 0 . 0 6 0 . 0 2

Z3 ( 6 ) 0 . 1 7 0 : 0 5 0 . 1 5 0 . 0 3

Z4 ( 6 ) 0 . 2 1 0 . 0 6 0 . 0 3

Z5 ( 6 ) 0 . 2 6 NS 0 . 0 4 NS

Z6 ( 6 ) 0 . 4 0 0 . 1 0 0 . 1 4 0 . 0 4

Z7 ( 6 ) 0 . 3 7 0 . 1 6 0 . 1 4 0 . 0 1

Z8 ( 6 ) 0 . 4 8 0 . 0 8 0 . 0 7

Z9 ( 6 ) 1 . 1 3 0 . 1 9 0 . 2 0 0 . 0 7

Z10 ( 6 ) 0 . 6 2 0: i7 . . 0 . 0 7 0 . 0 7

Z11 ( 6 ) 0 . 5 1 0 . 0 5 0 . 0 6

REACH 6  m e a n 0 . 5 4 0 . 1 0 0 . 0 5

Z12 ( 7 ) 0 . 8 9 0 . 0 3 0 0

Z13 ( 7 ) 1 . 0 5 70 0 . 0 2  0 . 0 7

Z14 ( 7 ) 0 . 9 1 0 . 0 . 0 3 0 . 0 6

Z15 ( 7 ) 0 . 4 5 0 0 . 0 5

Z16 ( 7 ) 0 . 7 8 1 0 . 0 6 0 . 0 4

Z17 ( 7 ) 0 . 2 6 o.os 0

Z18 ( 7 ) 0 . 4 3 0 0 . 0 2

REACH 7  m e a n 0 . 6 8 0 . 0 2 0 . 0 4

Z19 ( 8 ) 0 . 4 0 0 . 0 2 0

TRIBUTARIES2a

TREASURE 0 . 1 5 0 . 0 1

COAL 1 . 7 7 0 . 1 1 0 . 1 9

20 S a m p l i n g  w a s  n o t  c o n d u c t e d  i n  t h e  C l o r e  R i v e r  a n d  T r a p l i n e
C r e e k  d u r i n g  1 9 9 2  d u e  t o  f l o o d i n g  d u r i n g  t h e  l a t e  S e p t e m b e r  s a m p l e
p e r i o d .
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Ta b l e  2 5 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  C a t c h e s  i n  t h e
Zymoetz R i v e r  H a b i t a t  S u i t a b i l i t y  R a t i n g  C a t e g o r i e s
and i n  S i d e c h a n n e l  a n d  M a i n c h a n n e l  H a b i t a t .

FRY/M2 PARR/M2

SUITABIL ITY RATING 1991 , 1 9 9 2 1991 1992

POOR AND MODERATE 0 . 3 5 0 . 2 2 0 . 0 3 0 0 . 0 3 5

GOOD AND EXCELLENT 0 . 6 4 0 . 2 6 0 . 0 9 4 0 . 0 4 8

SIDE MAIN SIDE MAIN

ZYMOETZ -  1 9 9 1 0 . 5 4 0 . 6 2 0 . 0 8 3 0 . 0 4 7

ZYMOETZ -  1 9 9 2 0 . 2 6 0 . 2 3 0 . 0 4 8 0 . 0 3 5

Zymoetz R i v e r  P a r r  D e n s i t i e s

S t e e l h e a d  p a r r  d e n s i t i e s  f o r  t h e  m a i n s t e m  Z y m o e t z  R i v e r  a n d  t w o
t r i b u t a r y  s i t e s  a r e  s u m m a r i z e d  i n  T a b l e  2 4 .  P a r r  d e n s i t i e s
a v e r a g e d  0 . 0 4 2  p a r r / m 2  f o r  a l l  s i t e s  c o m b i n e d  ( 0 . 0 3 5  a g e  1 +  a n d
0 . 0 0 7  a g e  2 +  a n d  a g e  3 +  c o m b i n e d ) .  T h i s  i s  d o w n  f r o m  d e n s i t i e s  o f
0 . 0 6 4  p a r r / m 2  s a m p l e d  i n  1 9 9 1 .  P a r r  d e n s i t i e s  w e r e  h i g h e r  i n  R e a c h
7 b u t  l o w e r  i n  R e a c h  6  i n  1 9 9 2  c o m p a r e d  t o  t h e  p r e v i o u s  y e a r
( F i g u r e  1 7  a n d  T a b l e  2 4 ) .

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  e x t e n s i v e  c h a n n e l  s h i f t i n g  h a d
o c c u r r e d  i n  t h e  Z y m o e t z  R i v e r  i n  R e a c h  6  b e t w e e n  s a m p l i n g  d a t e s  i n
1991 a n d  1 9 9 2 .  S i m i l a r l y ,  c o n s i d e r a b l e  c h a n n e l  c h a n g e s  h a d
o c c u r r e d  a t  t h e  l o w e r  e n d  o f  R e a c h  8  i n  t h e  v i c i n i t y  o f  t h e  S e r b
c o n f l u e n c e .  T h e  m a i n s t e m  Z y m o e t z  i n  R e a c h  7  a p p e a r s  t o  b e  m o r e
s t a b l e  t h a n  t h e  l o w e r  r e a c h  a n d  s a m p l e  s i t e s  r e m a i n e d  r e l a t i v e l y
i n t a c t  c o m p a r e d  t o  t h e  p r e v i o u s  y e a r .

S t e e l h e a d  p a r r  d e n s i t i e s  i n  R e a c h  7  o f  t h e  Z y m o e t z  w e r e  c o n -
s i d e r a b l y  l o w e r  i n  1 9 7 8  c o m p a r e d  t o  t h e  p a s t  t w o  y e a r s  ( F i g u r e  1 7 ) .
A t  l e a s t  some  o f  t h e s e  d i f f e r e n c e s  may  b e  a c c o u n t e d  t o  d i f f e r e n c e s
i n  s i t e  s e l e c t i o n  a n d  s a m p l i n g  m e t h o d s  u s e d  i n  t h e  t w o  s t u d i e s .
P a r r  d e n s i t i e s  i n  t h e  s h o r t  u p p e r  r e a c h  w e r e  h i g h e r  t h a n  t h o s e
measured  i n  1 9 9 1  a n d  1 9 9 2 .

P a r r  d e n s i t i e s  w e r e  s o m e w h a t  h i g h e r  i n  s i d e c h a n n e l  h a b i t a t s
compared  t o  m a i n s t e m  a r e a s  a n d  h i g h e r  i n  s i t e s  r a t e d  a s  g o o d  a n d
e x c e l l e n t  c o m p a r e d  t o  p o o r  a n d  m o d e r a t e  ( T a b l e  2 5 ) .  T h i s  i s  t h e
same p a t t e r n  a s  n o t e d  i n  1 9 9 1 ,  a l t h o u g h  t h e  d i f f e r e n c e s  w e r e  n o t  a s
l a r g e .
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i n  t h e  Z y m o e t z  R i v e r  a n d  T r i b u t a r i e s  i n  1 9 9 1  a n d
1992.

REACH
FRY

(g/m2)
PARR

(g/m2)
ALL SPECIES

(9/1112)
1991 1992 1991 .1992 1991 1992

REACH 6 0 . 5 3 0 . 9 8 1 . 8 9 0 . 7 9

REACH 7 0 . 4 8 0 . 1 3 . 0 . 2 0 . 8 5 0 . 8 5

REACH 8 0 . 6 4 ;(3104 0 . 0 8 4 . 2 7

REACHES 6 - 8 0 . 5 2 0 . 6 2 0 . 3 5 1 . 6 3 0 8 .

TREASURE 0 . 1 6 0 . 1 4 0.;.75 0 . 4 4 .94

COAL 2 . 2 0 0 . 8 1 3 . 7 5 •5 5 9

S t e e l h e a d  p a r r  d e n s i t i e s  i n  T r e a s u r e  a n d  C o a l  C r e e k  w e r e  h i g h e r  i n
1992 t h a n  i n  1 9 9 1 .  C o a l  C r e e k  p a r r  d e n s i t i e s  ( 0 . 1 9  p a r r / m 2 )
i n d i c a t e  t h i s  s y s t e m  i s  a n  i m p o r t a n t  j u v e n i l e  s t e e l h e a d  s t r e a m  w i t h
h i g h  p r o d u c t i v e  c a p a b i l i t i e s .

3 . 4 . 3  Z y m o e t z  R i v e r  B iomass E s t i m a t e s

O v e r a l l  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  m a i n s t e m  Z y m o e t z  R i v e r  w e r e
0 . 8  g / m 2  f o r  a l l  s i t e s  c o m b i n e d  ( T a b l e  2 6 ) .  T h i s  i s  a p p r o x i m a t e l y
o n e - h a l f  o f  t h e  1 9 9 1  l e v e l s .  F i s h  b i o m a s s  l e v e l s  i n  R e a c h  6  s h o w e d
a c o n s i d e r a b l e  d r o p  f r o m  t h e  p r e v i o u s  y e a r ,  w h i l e  R e a c h  7  b i o m a s s
e s t i m a t e s  w e r e  t h e  same.  R e a c h  8  b i o m a s s  e s t i m a t e s  s h o w e d  a  s h a r p
d e c l i n e  f r o m  1 9 9 1  l e v e l s ,  l a r g e l y  r e f l e c t i n g  a  d e c l i n e  i n  l o n g n o s e
dace  a n d  s c u l p i n s  a t  t h i s  s i t e .

S t e e l h e a d  f r y  a n d  p a r r  t o g e t h e r  c o m p r i s e d  m o r e  t h a n  5 0 %  o f  t h e
o v e r a l l  b i o m a s s  o f  f i s h  i n  t h e  t w o  m a i n  s a m p l e  r e a c h e s  ( R e a c h e s  6
and 7 )  i n  t h e  Z y m o e t z  R i v e r .  B i o m a s s  o f  s t e e l h e a d  f r y  i n  t h e s e  t w o
r e a c h e s  w a s  a p p r o x i m a t e l y  o n e - h a l f  o f  t h e  1 9 9 1  l e v e l s .  S t e e l h e a d
p a r r  b i o m a s s  w a s  l o w e r  i n  R e a c h  6  a n d  h i g h e r  i n  R e a c h  7 ,  s i m i l a r  t o
t h e  t r e n d  i n  d e n s i t y  e s t i m a t e s  f o r  t h e s e  r e a c h e s .

Ta b l e  2 6 .  S u m m a r y  o f  J u v e n i l e  S t e e l h e a d  Biomass E s t i m a t e s

3 . 4 . 4  Z y m o e t z  R i v e r  F i s h  S i z e  E s t i m a t e s

S t e e l h e a d  f r y  mean f o r k  l e n g t h s  a n d  l e n g t h - f r e q u e n c y  d a t a  f o r  1 9 9 1
and 1 9 9 2  a r e  s h o w n  i n  F i g u r e s  1 8  a n d  1 9 .  A  summary  o f  mean f r y  a n d
p a r r  l e n g t h s  a n d  w e i g h t s  b y  r e a c h  a n d  y e a r  i s  p r e s e n t e d  i n  T a b l e
27 .
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Ta b l e  2 7 .  S u m m a r y  o f  J u v e n i l e S t e e l h e a d  Mean F o r k  L e n g t h s
Compared t o  P a s t  S a m p l e  D a t a .i n  t h e  Z y m o e t z  R i v e r

AGE 0 AGE 1 +

DATE FORK WEIGHT FORK LENGTH WEIGHT
(SAMPLE S I Z E ) LENGTH (g) (mm) (g)

(mm)

197821 -  OCT 4 5 . 1 1 . 0 6 NS22
(N) (21)

199123 -  AUG 3 8 . 4 0 . 6 9 7 8 . 5 5 . 8 9
(N) (334) (68)

1991 -  SEPT 4 8 . 3 1 . 3 7 8 2 . 9 6 . 8 5
(N) (193) (51)

1992 -  AUG 4 2 . 6 0 . 9 4 7 9 . 3 5 . 9 6
(N) (398) (75)

S t e e l h e a d  f r y  i n  R e a c h  6  w e r e  c o n s i d e r a b l y  l a r g e r  i n  1 9 9 2  c o m p a r e d
t o  1 9 9 1  f r y  ( 4 4 . 1  mm c o m p a r e d  t o  3 7 . 2  mm)  a n d  w e r e  l a r g e r  t h a n
t h e i r  c o u n t e r p a r t s  i n  R e a c h  7  ( 4 0 . 8  m m ) .  I t  i s  a s s u m e d  t h a t  t h e
l a r g e r  s i z e  i s  a  r e f l e c t i o n  o f  t h e  l o w e r  d e n s i t i e s  f o u n d  i n  t h i s
r e a c h  i n  1 9 9 2  c o m p a r e d  t o  t h e  p r e v i o u s  y e a r  ( F i g u r e  1 7 ) .  S t e e l h e a d
f r y  i n  R e a c h  7  w e r e  o n l y  s l i g h t l y  l a r g e r  t h a n  l a s t  y e a r ' s  f r y  i n
t h i s  r e a c h .  A  v e r y  s m a l l  s a m p l e  o f  f r y  c a p t u r e d  i n  t h e  M c D o n n e l
Lake  o u t l e t  i n d i c a t e d  t h a t  t h o s e  f r y  t h a t  a r e  p r e s e n t  i n  t h e  l a k e
o u t l e t  a r e a  a r e  c o n s i d e r a b l y  l a r g e r  t h a n  f r y  f o u n d  d o w n s t r e a m  o f
t h e  S e r b  R i v e r  c o n f l u e n c e  ( F i g u r e  1 8 B ) .

J u v e n i l e  s t e e l h e a d  a g e  1 +  p a r r  m e a n  f o r k  l e n g t h s  w e r e  l i t t l e
d i f f e r e n t  b e t w e e n  R e a c h e s  6  a n d  7  o f  t h e  Z y m o e t z  a n d  b e t w e e n  y e a r s
( F i g u r e  1 8 A  ) .

21 D a t a  d e r i v e d  f r o m  P t o l e m y  ( 1 9 7 9 )  f o r  R e a c h  7  f i s h  o n l y .
Sample d a t e s  O c t o b e r  4  a n d  5 .

22

23

I n a d e q u a t e  s a m p l e  s i z e  o f  p a r r .

1991 a n d  1 9 9 2  d a t a  d o e s  n o t  i n c l u d e  R e a c h  8  f i s h  ( l a k e
o u t l e t ) .
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4.0 SUMMARY AND CONCLUSIONS

4 . 1  STEELHEAD FRY DENSIT IES

S t e e l h e a d  f r y  d e n s i t i e s  w e r e  l o w e r  t h r o u g h o u t  t h e  u p p e r  S k e e n a
w a t e r s h e d  i n  a l l  o f  t h e  s y s t e m s  s a m p l e d  e x c e p t  t h e  u p p e r  r e a c h e s  o f
t h e  S u s t u t  R i v e r  a n d  i n  t h e  B e a r  R i v e r  d u r i n g  1 9 9 2  c o m p a r e d  t o  t h e
p r e v i o u s  y e a r  ( F i g u r e  2 0 ) .  T h e  d e c l i n e s  w e r e  v e r y  m a r k e d  i n  s o m e
o f  t h e  s y s t e m s ,  a n d  t h e  t r e n d  o c c u r r e d  t h r o u g h o u t  t h e  m a i n s t e m  a n d
t r i b u t a r i e s  o f  t h e  M o r i c e  a n d  Z y m o e t z  r i v e r s ,  t h e  K i t w a n g a  R i v e r
and t h e  l o w e r  S u s t u t .

I n  t h e  K i t w a n g a  R i v e r ,  f r y  d e n s i t i e s  d e c l i n e d  f r o m  a p p r o x i m a t e l y
1 . 4  f r y / m 2  i n  1 9 9 1  t o  a  mean o f  0 . 2  f r y / m 2  i n  1 9 9 2 .  T h e s e  d e c l i n e s
o c c u r r e d  i n  a l l  r e a c h e s  o f  t h e  m a i n s t e m  r i v e r  ( F i g u r e  2 ) .  S a m p l i n g
i n  t h e  K i t w a n g a  R i v e r  o c c u r r e d  d u r i n g  t h e  l a t t e r  p o r t i o n  o f  A u g u s t .
R e p e a t  s a m p l i n g  a t  t w o  o f  t h e  s i t e s  d u r i n g  O c t o b e r  a f t e r  a  l a r g e
f r e s h e t  i n d i c a t e d  t h a t  t h e  m e a n  s t e e l h e a d  f r y  d e n s i t i e s  a t  t h e s e
two  s i t e s  w e r e  l i t t l e  c h a n g e d  ( T a b l e  4 ) .

I n  t h e  M o r i c e  w a t e r s h e d ,  a l l  o f  t h e  t r i b u t a r i e s  i n c l u d i n g  O w e n ,
L a m p r e y,  S h e a  a n d  G o s n e l l  c r e e k s ,  t h e  T h a u t i l  R i v e r  a n d  t h e  u p p e r
s e c t i o n  o f  t h e  M o r i c e  m a i n s t e m  ( R e a c h  1 )  h a d  l o w e r  f r y  d e n s i t i e s
t h a n  i n  1 9 9 1  ( F i g u r e  6 A ) .  T y p i c a l l y ,  f r y  d e n s i t i e s  i n  t h e s e
s y s t e m s  w e r e  i n  t h e  0 . 1  t o  0 . 2  f r y / m 1  r a n g e  e x c e p t  i n  O w e n  a n d
Lamprey  c r e e k s  w h e r e  d e n s i t i e s  w e r e  a p p r o x i m a t e l y  0 . 8  f r y / e .  T h e
m a i n s t e m  M o r i c e  R i v e r  a n d  Shea  C r e e k  d e n s i t i e s  a r e  n e a r  t h e  l o w  e n d
o f  t h e  r a n g e  m e a s u r e d  i n  p a s t  y e a r s  ( F i g u r e  7 ) .  T h e  r e s u l t s  i n
Owen a n d  L a m p r e y  c r e e k s  a n d  t h e  T h a u t i l  R i v e r  a r e  i n  t h e  m i d d l e  t o
u p p e r  e n d  o f  t h e  r a n g e  o f  d e n s i t i e s  m e a s u r e d  i n  t h e  p a s t .

Mean f r y  d e n s i t i e s  i n  t h e  Z y m o e t z  R i v e r  m a i n s t e m  ( 0 . 2 5  f r y / m 2 )  w e r e
a p p r o x i m a t e l y  50% o f  t h e  l e v e l s  m e a s u r e d  t h e  p r e v i o u s  y e a r  ( F i g u r e
1 7 ) .  T h e  l o w e r  d e n s i t i e s  o c c u r r e d  a t  a l l  o f  t h e  1 8  s i t e s  o n  t h e
m a i n s t e m  r i v e r  a n d  i n  t h e  t w o  t r i b u t a r i e s  s a m p l e d  i n  1 9 9 2  ( T a b l e
24)

The r e s u l t s  o f  s a m p l i n g  s t e e l h e a d  f r y  i n  t h e  S u s t u t  R i v e r  w e r e  l e s s
c o n s i s t e n t  t h a n  t h e  r e s u l t s  f r o m  t h e  o t h e r  S k e e n a  s y s t e m s .  W h i l e
s t e e l h e a d  f r y  d e n s i t i e s  i n  R e a c h  1  d o w n s t r e a m  f r o m  t h e  B e a r
c o n f l u e n c e  w e r e  s l i g h t l y  l o w e r  t h a n  l e v e l s  m e a s u r e d  i n  1 9 9 1  ( F i g u r e
1 2 ) ,  t h e  B e a r  R i v e r  d e n s i t i e s  w e r e  h i g h e r .  S i m i l a r l y ,  f r y
d e n s i t i e s  i n  t h e  U p p e r  S u s t u t  ( R e a c h e s  5  t o  7 )  a n d  i n  J o h a n s o n
C r e e k  w e r e  h i g h e r .  T h e s e  d e n s i t i e s  ( 0 . 4  f r y / m 2 )  e x c e e d e d  d e n s i t i e s
i n  t h e  l o w e r  r i v e r  a n d  i n  a l l  o f  t h e  o t h e r  s y s t e m s  e x a m i n e d  e x c e p t
Lamprey  a n d  Owen c r e e k s  ( F i g u r e  2 0 ) .
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S t e e l h e a d  f r y  d e n s i t i e s  i n  B u c k  C r e e k ,  a n  u p p e r  B u l k l e y  R i v e r
t r i b u t a r y  i n c l u d e d  i n  t h e  s a m p l i n g  p r o g r a m  w e r e  s h a r p l y  l o w e r  t h a n
t h e  o t h e r  t r i b u t a r i e s ,  a n d  w e r e  w e l l  b e l o w  l e v e l s  o b t a i n e d  d u r i n g
p a s t  s a m p l i n g  a t  t h i s  s i t e  ( F i g u r e  8 ) .  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  s a m p l i n g  s t e e l h e a d  f r y  a n d  p a r r  a t  t h i s  s i t e  s i n c e  1 9 8 7
s u g g e s t s  t h a t  d e s p i t e  s i g n i f i c a n t  f l u c t u a t i o n s  i n  f r y  n u m b e r s  i n
Buck C r e e k ,  p a r r  n u m b e r s  h a v e  r e m a i n e d  f a i r l y  c o n s t a n t .  T h e  d a t a
f o r  t h i s  s y s t e m  s u g g e s t s  t h a t  f r y  d e n s i t i e s  i n  t h e  0 . 1 5  t o  0 . 2
f r y / r e  r a n g e  may  b e  a d e q u a t e  t o  m a i n t a i n  s t e e l h e a d  p a r r  p r o d u c t i o n
i n  B u c k  C r e e k .  T h e  h i g h e r  f r y  d e n s i t i e s  i n  1 9 8 7  a n d  1 9 9 1  h a v e  n o t
r e s u l t e d  i n  s i g n i f i c a n t l y  h i g h e r  a g e  1 +  p a r r  d e n s i t i e s  t h e
f o l l o w i n g  y e a r .  T h e s e  e s t i m a t e s  s u g g e s t  v e r y  h i g h  f r y  t o  p a r r
s u r v i v a l  d u r i n g  some y e a r s  o r  a l t e r n a t i v e l y  s i g n i f i c a n t  r e c r u i t m e n t
f r o m  u p s t r e a m  a r e a s  i n t o  t h e  s a m p l e  a r e a  d u r i n g  y e a r s  o f  l o w  f r y
abundance  i n  t h e  s i t e  i t s e l f .  T r i b u t a r i e s  a n d  u p p e r  m a i n s t e m
r e a c h e s  w i t h  h i g h e r  s t e e l h e a d  f r y  d e n s i t i e s  p r e s u m a b l y  h a v e  a n
i m p o r t a n t  r o l e  i n  s e r v i n g  a s  r e c r u i t m e n t  a r e a s  f o r  f r y  a n d  p a r r
i n t o  d o w n s t r e a m  l o c a t i o n s .  I f  h i g h  p r o d u c t i o n  o f  f r y  d o e s  n o t
o c c u r  i n  some o f  t h e s e  k e y  s y s t e m s  ( e g . ,  O w e n  a n d  L a m p r e y  c r e e k s ,
u p p e r  S u s t u t  a n d  B e a r  r i v e r s )  t h e n  d o w n s t r e a m  m a i n s t e m  s i t e s  m a y
n o t  b e  a d e q u a t e l y  r e c r u i t e d .

The 1 9 9 2  r e s u l t s  s u g g e s t  t h a t  i n  m o s t  o f  t h e  s i t e s ,  f r y  r e c r u i t m e n t
was b e l o w  s a t i s f a c t o r y  l e v e l s  t o  e n s u r e  a d e q u a t e  s e e d i n g  o f  t h e
s y s t e m s .  A l t h o u g h  d e f i n i t i v e  e s t i m a t e s  o f  d e n s i t i e s  o f  s t e e l h e a d
f r y  n e e d e d  t o  a d e q u a t e l y  s e e d  t h e s e  t r i b u t a r i e s  a r e  n o t  a v a i l a b l e ,
we d o  k n o w  t h a t  s t o c k i n g  s t e e l h e a d  f r y  a t  d e n s i t i e s  h i g h e r  t h a n  0 . 4
t o  0 . 7  f r y / m 2  d o e s  n o t  y i e l d  h i g h e r  a u t u m n  f r y  o r  p a r r  d e n s i t i e s
(Hume a n d  P a r k i n s o n  1 9 8 7 ) .  T h e s e  e s t i m a t e s  a r e  f o r  a  h e a v i l y -
l o g g e d  c o a s t a l  w i n t e r  s t e e l h e a d  s t r e a m  a n d  m a y  n o t  a p p l y  t o  w i l d
s t e e l h e a d  i n  t h e  i n t e r i o r .

S t e e l h e a d  f r y  d e n s i t i e s  i n  t h e  f o u r  r i v e r s  ( a l l  m a i n s t e m  s i t e s
comb ined )  w e r e  l i t t l e  d i f f e r e n t  i n  a r e a s  r a t e d  a s  g o o d / e x c e l l e n t
compared  t o  p o o r / m o d e r a t e  i n  1 9 9 2  ( T a b l e  2 8 ) .  F o r  c o m p a r i s o n ,  f r y
d e n s i t i e s  i n  t h e  s i t e s  r a t e d  a s  g o o d  w e r e  n e a r l y  d o u b l e  t h o s e
measu red  i n  t h e  p o o r e r  a r e a s  i n  1 9 9 1  i n  a l l  s y s t e m s  e x c e p t  t h e
S u s t u t  R i v e r .  I t  w a s  u n e x p e c t e d  t h a t  t h e r e  w e r e  n o  d i f f e r e n c e s  i n
d e n s i t i e s  b e t w e e n  t h e  s i t e s  i n  1 9 9 2 ,  s i n c e  i t  i s  a s s u m e d  t h a t  f r y
d e n s i t i e s  w o u l d  b e  h i g h e r  i n  a r e a s  w i t h  b e t t e r  c o v e r  a n d  f l o w
c o n d i t i o n s ,  a n d  t h a t  p o o r e r  q u a l i t y  s i t e s  w o u l d  t e n d  t o  b e  u t i l i z e d
a f t e r  t h e  b e t t e r  s i t e s  w e r e  o c c u p i e d  t o  c a p a c i t y .

S i n c e  t h e  f r y  s a m p l i n g  p r o g r a m  w a s  c o n d u c t e d  w i t h i n  1 - 2  m o n t h s  o f
f r y  e m e r g e n c e ,  t h e  m a i n s t e m  f r y  h a v e  n o t  b e e n  e x p o s e d  t o
s i g n i f i c a n t  e v e n t s  s u c h  a s  f l o o d s ,  s e v e r e  l o w  f l o w s ,  o r  i c e
c o n d i t i o n s  p r i o r  t o  s a m p l i n g .  I t  i s  assumed  t h a t  t h e  f r y  d e n s i t i e s
r e f l e c t  e g g  d e p o s i t i o n  a n d  h e n c e  t h e  s t r e n g t h  o f  t h e  s p a w n i n g  r u n .
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Ta b l e  2 8 .  S u m m a r y  o f  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
D i f f e r e n t  H a b i t a t  C a t e g o r i e s  i n  t h e  M a i n s t e m  o f
Four  S k e e n a  T r i b u t a r i e s  i n  1 9 9 1  a n d  1 9 9 2 .

STEELHEAD F RY

X I  TWANGA MORICE SUSTUT ZYMOETZ MEAN

POOR/MEDIUM 1 9 9 2
1991

GOOD/EXCELLENT 1 9 9 2
1991

0 .14
1 . 1 5

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

.0 :19, - 0 . 2 2
0 . 3 5

0 . 1 9
0 . 4 4

0 . 1 6
0 . 3 0 0 . 1 3

0 . 2 6
0 . 6 4

0 . 2 3
0..72

STEELHEAD PARR

POOR/MEDIUM 1 9 9 2
1991

0 : 0 5
0 . 0 6

0 . 0 1
0 . 0 1

0 . 0
o

0 . 0 4
0 . 0 3

0 . 0 3
0 . 0 3

GOOD/EXCELLENT 1 9 9 2
1991

0 . 0 7
0 . 0 1

0 . 0 3
0 . 0 9

0 . 0 8 0 . 0 5
0 . 0 9

0 . 0 6
0 . 0 5

The s a m p l i n g  r e s u l t s  s u g g e s t  t h a t  t h e  s t e e l h e a d  e s c a p e m e n t s  t o  t h e
Skeena t r i b u t a r i e s  i n  t h e  f a l l  o f  1 9 9 1  ( s p a w n i n g  i n  t h e  s p r i n g  o f
1992) w e r e  l o w  c o m p a r e d  t o  t h e  p r e v i o u s  y e a r  i n  a l l  o f  t h e
t r i b u t a r i e s  e x c e p t  t h e  u p p e r  S u s t u t  s y s t e m .  O t h e r  i n d i c a t o r s  o f
s t e e l h e a d  e s c a p e m e n t s  t o  t h e  S k e e n a  i n  1 9 9 1  s u c h  a s  i n f o r m a t i o n
p r o v i d e d  b y  a n g l i n g  g u i d e s  a n d  t e s t - f i s h e r y  r e s u l t s  a l s o  i n d i c a t e
a l o w  e s c a p e m e n t  i n  t h e  f a l l  o f  1 9 9 1  ( B o b  H o o t o n ,  B . C .  E n v i r o n m e n t ,
p e r s .  c o m m . ) .  B a s e d  o n  t h e  l o w  f r y  d e n s i t i e s  m e a s u r e d  i t  w o u l d
a p p e a r  t h a t  t h e  e s c a p e m e n t s  w e r e  t o o  l o w  t o  e n s u r e  a d e q u a t e  s e e d i n g
o f  t h e  t r i b u t a r y  s t r e a m s .

The u p p e r  S u s t u t  a n d  B e a r  r i v e r s  w e r e  t h e  e x c e p t i o n  t o  t h e  p a t t e r n
o f  l o w e r  f r y  d e n s i t i e s .  S n o r k e l  a n d  a e r i a l  s u r v e y s  d u r i n g  t h e  f a l l
o f  1 9 9 1  h a d  s u g g e s t e d  e x t r e m e l y  l o w  n u m b e r s  o f  s t e e l h e a d  w e r e
p r e s e n t  i n  t h e  u p p e r  S u s t u t  ( d a t a  o n  f i l e ,  B . C .  E n v i r o n m e n t ,
S m i t h e r s ) ,  a n d  i t  w a s  e x p e c t e d  t h a t  f r y  n u m b e r s  w o u l d  b e  e v e n  l o w e r
t h a n  t h o s e  m e a s u r e d  i n  1 9 9 1  w h i c h  o r i g i n a t e d  f r o m  a  l a r g e r  a d u l t
p o p u l a t i o n .  I n s t e a d  f r y  n u m b e r s  w e r e  n e a r l y  t w i c e  a s  h i g h  a s  t h e
p r e v i o u s  y e a r ,  s u g g e s t i n g  t h a t  t h e  a d u l t  s u r v e y s  a s  c o n d u c t e d  m a y
n o t  h a v e  p r o v i d e d  a  g o o d  i n d e x  o f  t h e  t r u e  e s c a p e m e n t  o r  t h a t
s i g n i f i c a n t l y  h i g h e r  e g g - t o - f r y  s u r v i v a l  w a s  e x p e r i e n c e d  i n  1 9 9 2 .

F r y  d e n s i t i e s  i n  t h e  B e a r  R i v e r  w e r e  a l s o  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  y e a r .  A e r i a l  e s c a p e m e n t  e s t i m a t e s  i n  t h e  B e a r  d u r i n g  May
1992 i n d i c a t e d  a p p r o x i m a t e l y  1 5 0  s t e e l h e a d  w e r e  o b s e r v e d  i n  t h e
u p p e r  s e c t i o n s  o f  t h e  B e a r  ( d a t a  o n  f i l e ,  B . C .  E n v i r o n m e n t ,
S m i t h e r s ) .  C o m p a r a b l e  d a t a  f o r  p r e v i o u s  y e a r s  i s  n o t  a v a i l a b l e  f o r
t h i s  s y s t e m .  A l t h o u g h  t h e  f r y  d e n s i t i e s  w e r e  h i g h e r ,  i t  i s
p r o b a b l e  t h a t  t h e  l o w e r  S u s t u t  R i v e r  i s  d e p e n d a n t  t o  s o m e  e x t e n t
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upon t h e  B e a r  R i v e r  f o r  f r y  r e c r u i t m e n t  b a s e d  o n  t h e  r e s u l t s  o f
W i l l i a m s  e t  a l .  ( 1 9 8 5 ) .  T h e  v e r y  l o w  f r y  d e n s i t i e s  m e a s u r e d  i n  t h e
l o w e r  S u s t u t  R i v e r  s u g g e s t s  i n a d e q u a t e  r e c r u i t m e n t  i n t o  t h i s
s e c t i o n  o f  r i v e r  f r o m  u p s t r e a m  a r e a s .  P r e s u m a b l y ,  s t e e l h e a d
e s c a p e m e n t s  t o  t h e  B e a r  R i v e r  w e r e  i n a d e q u a t e  t o  p r o d u c e  e n o u g h  f r y
t o  s e e d  t h e  l o w e r  S u s t u t  R i v e r  i n  1 9 9 2 .

4 . 2  STEELHEAD PARR DENSIT IES

A s u m m a r y  o f  s t e e l h e a d  p a r r  d e n s i t i e s  i n  t h e  m a i n  s y s t e m s  s a m p l e d
d u r i n g  t h e  p a s t  t w o  y e a r s  i s  s h o w n  i n  F i g u r e  2 1 .  G e n e r a l l y ,  m o s t
p a r r  c a p t u r e d  i n  t h e  m a i n s t e m  s y s t e m s  a r e  a g e  1 +  f i s h  ( 8 1 . 5 %  f o r
a l l  o f  t h e  s y s t e m s  c o m b i n e d ) .  I n  t h e  t r i b u t a r i e s ,  t h e  a g e  1 +
componen t  o f  t h e  p a r r  w a s  l o w e r  ( 7 1 . 9 % ) ,  p r e s u m a b l y  r e f l e c t i n g  a n
i m p r o v e d  a b i l i t y  t o  m o r e  e f f e c t i v e l y  s a m p l e  p a r r  h a b i t a t  i n  t h e
t r i b u t a r y  s i t e s .  T y p i c a l l y  t h e  o l d e r  a g e  c l a s s e s  o f  s t e e l h e a d  p a r r
p r e s e n t  i n  t h e  m a i n s t e m  r i v e r s  a r e  i n  d e e p e r  a n d  f a s t e r  w a t e r  t h a n
n o r m a l l y  e n c l o s e d  w i t h i n  o u r  s a m p l e  s i t e s .

K i t w a n g a  R i v e r  p a r r  d e n s i t i e s  ( 0 . 0 6  p a r r / m 2 )  w e r e  u p  f r o m  t h e  1 9 9 1
e s t i m a t e s  w h e n  n e a r l y  a l l  p a r r  w e r e  r e s t r i c t e d  t o  t h e  u p p e r  r e a c h ,
i m m e d i a t e l y  d o w n s t r e a m  f r o m  K i t w a n c o o l  L a k e .  T h e  v e r y  h i g h  f r y
d e n s i t i e s  m e a s u r e d  i n  t h e  K i t w a n g a  d u r i n g  1 9 9 1  ( 1 . 4  f r y / r e )  d i d  n o t
l e a d  t o  e x c e p t i o n a l l y  h i g h  p a r r  d e n s i t i e s  i n  1 9 9 2 .

I n  t h e  M o r i c e  s y s t e m ,  p a r r  d e n s i t i e s  w e r e  d o w n  i n  R e a c h  1  o f  t h e
m a i n s t e m  r i v e r  a n d  i n  t h e  T h a u t i l  R i v e r  ( F i g u r e  6 ) .  H o w e v e r  p a r r
d e n s i t i e s  i n  O w e n  C r e e k  w e r e  s h a r p l y  h i g h e r  ( 0 . 3 1  p a r r / m 2 )  a n d
c o m p a r a b l e  t o  l e v e l s  m e a s u r e d  i n  t h e  e a r l y  1 9 8 0 ' s  ( F i g u r e  7 ) .  P a r r
d e n s i t i e s  i n  L a m p r e y  a n d  S h e a  c r e e k s  w e r e  s i m i l a r  t o  1 9 9 1  r e s u l t s
( F i g u r e  6 )  b u t  w e l l  b e l o w  l e v e l s  i n  t h e  p e r i o d  1 9 8 2 - 8 4  w h e n  p a r r
d e n s i t i e s  i n  t h e  0 . 2  t o  0 . 4  p a r r / m 2  w e r e  m e a s u r e d  ( F i g u r e  7 ) .  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  t h e  p a r r  d e n s i t i e s  w e r e  b e l o w  t h e
a p p a r e n t  p o t e n t i a l  o f  t h e s e  t w o  t r i b u t a r i e s  d e s p i t e  g e n e r a l l y  h i g h
f r y  r e c r u i t m e n t  t h e  p r e v i o u s  y e a r  ( F i g u r e  6 ) .  I t  a p p e a r s  t h a t
t h e s e  s y s t e m s  a r e  i m p o r t a n t  s t e e l h e a d  f r y  p r o d u c e r s ,  b u t  t h a t  p a r r
abundance  m a y  b e  l i m i t e d  d u r i n g  y e a r s  o f  v e r y  l o w  f l o w s  s u c h  a s
1991 a n d  1 9 9 2  w h e n  s u i t a b l e  p a r r  h a b i t a t  m a y  b e  l i m i t e d  a n d  t h e
o l d e r  f i s h  d r o p  o u t  o f  t h e  s m a l l e r  t r i b u t a r i e s  t o  d o w n s t r e a m
l o c a t i o n s .  F l o w  a n d  c o v e r  c o n d i t i o n s  i n  o t h e r  t r i b u t a r i e s  s u c h  a s
Owen a n d  B u c k  c r e e k s  a p p e a r  t o  b e  a d e q u a t e  t o  h o l d  t h e  o l d e r  a g e
c l a s s e s  o f  s t e e l h e a d  d u r i n g  m o s t  y e a r s  ( e g . ,  F i g u r e  8 ) .

S t e e l h e a d  p a r r  d e n s i t i e s  i n  t h e  S u s t u t  R i v e r  w e r e  u p  s i g n i f i c a n t l y
t h r o u g h o u t  t h e  m a i n s t e m  s y s t e m  a n d  t r i b u t a r i e s  ( F i g u r e  1 2 ) .  T h i s
o c c u r r e d  d e s p i t e  r e l a t i v e l y  l o w  f r y  d e n s i t i e s  m e a s u r e d  t h e  p r e v i o u s
y e a r .  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  p a r r  d e n s i t i e s  i n  R e a c h  7  o f
t h e  u p p e r  S u s t u t  R i v e r  w e r e  a p p r o x i m a t e l y  0 . 1 4  p a r r / l e ,  i n d i c a t i n g
t h a t  t h i s  i s  a  v e r y  i m p o r t a n t  s e c t i o n  o f  t h e  r i v e r  f o r  j u v e n i l e
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s t e e l h e a d  r e a r i n g  a n d  i s  c o m p a r a b l e  t o  some o f  t h e  m o s t  p r o d u c t i v e
p a r r  r e a r i n g  s y s t e m s  f o u n d  e l s e w h e r e  i n  t h e  S k e e n a  R i v e r .  T h i s
h i g h  p r o d u c t i v i t y  o c c u r s  d e s p i t e  b e i n g  l o c a t e d  a t  a n  e l e v a t i o n  o f
1200 m  i n  a n  a r e a  w i t h  a  v e r y  s h o r t  g r o w i n g  s e a s o n  a n d  h a r s h
w i n t e r s .

P a r r  d e n s i t i e s  i n  t h e  l o w e r  S u s t u t ,  a l t h o u g h  u p  s u b s t a n t i a l l y
compared  t o  1 9 9 1 ,  w e r e  s t i l l  w e l l '  b e l o w  l e v e l s  m e a s u r e d  i n  t h i s
s e c t i o n  o f  t h e  r i v e r  f r o m  1 9 8 3  t o  1 9 8 5  ( F i g u r e  1 3 ) .  T h e  h i g h e r
p a r r  a n d  f r y  d e n s i t i e s  i n  t h e  u p p e r  r i v e r  s u g g e s t  t h a t  t h i s
componen t  o f  t h e  S u s t u t  s t e e l h e a d  r u n  ( e a r l y  f i s h )  w a s  m o r e  c a p a b l e
o f  s e e d i n g  t h e  a v a i l a b l e  h a b i t a t  i n  t h e  t o p  e n d  o f  t h e  s y s t e m  t h a n
t h e  r u n  o f  s t e e l h e a d  i n t o  t h e  l o w e r  S u s t u t  a n d  B e a r  r i v e r s  ( l a t e r
f i s h )  d u r i n g  t h e  p a s t  t w o  y e a r s .  T h e  r e s u l t s  a l s o  s u g g e s t  t h a t  f r y
r e c r u i t m e n t  t o  a l l  p a r t s  o f  t h e  S u s t u t  i n  1 9 9 0  m u s t  h a v e  b e e n
a b y s m a l ,  c o n s i d e r i n g  t h e  a l m o s t  c o m p l e t e  l a c k  o f  p a r r  f o u n d  i n  t h e
s y s t e m  i n  1 9 9 1 .

J o h a n s o n  C r e e k  c o n t i n u e s  t o  s u p p o r t  l o w  d e n s i t i e s  o f  s t e e l h e a d  p a r r
compared  t o  o t h e r  s t e e l h e a d  r e a r i n g  s e c t i o n s  o f  t h e  S u s t u t  R i v e r .
T h e r e  i s  n o  e v i d e n c e  f r o m  p a s t  s a m p l i n g  t o  i n d i c a t e  J o h a n s o n  C r e e k
i t s e l f  s u p p o r t s  h i g h  d e n s i t i e s  o f  s t e e l h e a d  f r y  o r  p a r r .  H o w e v e r ,
Unnamed T r i b u t a r y  C  a p p e a r s  t o  b e  a  s i g n i f i c a n t  f r y  r e c r u i t m e n t
a r e a  a n d  p a r r  h a v e  c o n s i s t e n t l y  b e e n  f o u n d  i n  t h e  l o w e r  e n d s  o f
s e v e r a l  o t h e r  t r i b u t a r i e s  ( T a b l e  1 9 ) .  A l t h o u g h  J o h a n s o n  C r e e k
m a c r o n u t r i e n t  l e v e l s  a r e  c o m p a r a b l e  t o  t h e  u p p e r  S u s t u t  R i v e r
( P e r r i n  1 9 9 3 ) ,  w a t e r  t e m p e r a t u r e s  i n  t h e  S u s t u t  u p s t r e a m  o f  t h e
c o n f l u e n c e  w e r e  o n  a v e r a g e  3 ° C  w a r m e r  t h a n  J o h a n s o n  C r e e k  a t  t h i s
l o c a t i o n  f r o m  J u l y  t h r o u g h  S e p t e m b e r  ( B u s t a r d  1 9 9 3 ) .

Zymoetz  R i v e r  s t e e l h e a d  p a r r  d e n s i t i e s  f o r  a l l  s i t e s  c o m b i n e d  w e r e
l o w e r  i n  1 9 9 2  c o m p a r e d  t o  1 9 9 1  ( 0 . 0 4  p a r r / m 2  c o m p a r e d  t o  0 . 0 6
p a r r / m 2 ) .  T h e  l o w e r  d e n s i t i e s  w e r e  l a r g e l y  t h e  r e s u l t  o f  l o w e r
c a t c h e s  i n  R e a c h  6  ( F i g u r e  1 7 ) .  P a r r  d e n s i t i e s  i n  R e a c h  7  w e r e ,  i n
f a c t ,  h i g h e r  i n  1 9 9 2 .  C o n s i d e r a b l e  c h a n n e l  s h i f t i n g  h a s  b e e n
o c c u r r i n g  i n  t h e  Z y m o e t z  R i v e r  i n  Reach  6  l e a d i n g  t o  i n s t a b i l i t y  i n
t h e  s a m p l e  s i t e s  i n  t h i s  s e c t i o n .  S t e e l h e a d  p a r r  d e n s i t i e s  i n  C o a l
C r e e k  i n  t h e  u p p e r  Z y m o e t z  ( 0 . 1 9  p a r r / m 2 )  w e r e  h i g h e r  t h a n  1 9 9 1
l e v e l s  a n d  p r e s u m a b l y  r e f l e c t  h i g h  f r y  r e c r u i t m e n t  i n  t h i s  s y s t e m
i n  1 9 9 1  a n d  t h i s  s y s t e m ' s  i m p o r t a n c e  a s  a  p r o d u c t i v e  j u v e n i l e
s t e e l h e a d  r e a r i n g  s y s t e m  ( T a b l e  2 3 ) .

S t e e l h e a d  p a r r  d e n s i t i e s  i n  t h e  f o u r  r i v e r  s y s t e m s  a t  s i t e s  r a t e d
as g o o d / e x c e l l e n t  w e r e  a p p r o x i m a t e l y  d o u b l e  t h e  d e n s i t i e s  m e a s u r e d
a t  s i t e s  r a t e d  a s  p o o r / m o d e r a t e  ( Ta b l e  2 8 ) .  T h i s  i s  s i m i l a r  t o  t h e
1991 r e s u l t s .  I t  s h o u l d  b e  n o t e d  t h a t  t h e s e  d i f f e r e n c e s  w e r e  n o t
as  d e f i n i t i v e  i n  t h e  Z y m o e t z  a n d  K i t w a n g a  r i v e r s  a s  i n  t h e  S u s t u t
and M o r i c e  r i v e r s  i n  1 9 9 2 .  T h e s e  r e s u l t s  s u g g e s t  t h a t  s i t e
s e l e c t i o n  f o r  h a b i t a t  c h a r a c t e r i s t i c s  s u c h  a s  c o v e r  a n d  f l o w
c o n d i t i o n s  i s  a  m o r e  i m p o r t a n t  c o n s i d e r a t i o n  w h e n  m o n i t o r i n g
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s t e e l h e a d  p a r r  a b u n d a n c e  c o m p a r e d  t o  s t e e l h e a d  f r y  s i n c e  t h e r e  w a s
l i t t l e  d i f f e r e n c e  i n  f r y  d e n s i t i e s  b e t w e e n  h a b i t a t  t y p e s  i n  t h e
1992 s a m p l i n g .

4 . 3  BIOMASS ESTIMATES

The h i g h e s t  t o t a l  f i s h  b i o m a s s  M e a s u r e d  i n  t h e  v a r i o u s  s t u d y
s t r e a m s  d u r i n g  t h e  p a s t  t w o  y e a r s  o f  s a m p l i n g  h a s  o c c u r r e d  i n  Owen
C r e e k  f o l l o w e d  b y  B u c k ,  C o a l  a n d  T r a p l i n e  c r e e k s  w h e r e  t o t a l  f i s h
b i o m a s s  h a s  e x c e e d e d  3  g rams/m2.  S t e e l h e a d  f r y  b i o m a s s  h a s  e x c e e d e d
1 g r a m / m 2  i n  C o a l ,  O w e n ,  T r a p l i n e  a n d  L a m p r e y  c r e e k s .  T r a p l i n e
C r e e k  i n f o r m a t i o n  i s  b a s e d  o n  1 9 9 1  s a m p l i n g  r e s u l t s ,  a s  w e  w e r e
u n a b l e  t o  s a m p l e  t h i s  s y s t e m  i n  1 9 9 2  d u e  t o  f r e s h e t  c o n d i t i o n s .
The b i o m a s s  e s t i m a t e s  f o r  m o s t  o f  t h e  s y s t e m s  s a m p l e d  d u r i n g  t h e
s u r v e y s  i s  s h o w n  i n  F i g u r e  2 2  p l o t t e d  a g a i n s t  m e a s u r e m e n t s  o f  t o t a l
d i s s o l v e d  s o l i d s  f o r  t h e s e  s y s t e m s .

The S t o c k  Managemen t  U n i t  o f  t h e  R e c r e a t i o n a l  F i s h e r i e s  B r a n c h  o f
B .C .  E n v i r o n m e n t  h a s  p l a c e d  c o n s i d e r a b l e  e m p h a s i s  o n  l i n k i n g  s y s t e m
p r o d u c t i v e  c a p a c i t y  t o  m e a s u r e m e n t s  o f  T D S .  A s  p a r t  o f  t h e  1 9 9 2
s a m p l i n g  p r o g r a m ,  T D S  m e a s u r e m e n t s  w e r e  c o l l e c t e d  a t  m o s t  o f  t h e
samp le  s i t e s  ( A p p e n d i x  5 )  a n d  a r e  i n t e n d e d  t o  p r o v i d e  B . C .
E n v i r o n m e n t  s t a f f  w i t h  s u p p o r t  d a t a  t o  h e l p  d e v e l o p  t h e i r  m o d e l s
f o r  s t e e l h e a d  p r o d u c t i v e  c a p a c i t y .

A s i m p l i s t i c  a n a l y s i s  ( p l o t t i n g  f i s h  b i o m a s s  a g a i n s t  TDS) s u g g e s t s
t h a t  w h i l e  t o t a l  f i s h  b i o m a s s  t e n d e d  t o  i n c r e a s e  a t  s i t e s  w i t h
h i g h e r  T D S  ( r 2 = 0 . 4 9 6 ) ,  s y s t e m s  s u c h  a s  J o h a n s o n  C r e e k ,  t h e  l o w e r
S u s t u t  a n d  T h a u t i l  r i v e r s  d o  n o t  f i t  w e l l  i n t o  t h e  r e l a t i o n s h i p .
These  s y s t e m s  m a y  b e  s i g n i f i c a n t l y  u n d e r - r e c r u i t e d .  T h e
r e l a t i o n s h i p  i s  a l s o  q u i t e  p o o r  f o r  t h e  s t e e l h e a d  f r y  e s t i m a t e s
( r 2 = 0 . 2 7 9 )  b a s e d  o n  t h e  t w o  y e a r s  o f  d a t a .  O t h e r  f a c t o r s  s u c h  a s
t e m p e r a t u r e  a n d  n u t r i e n t  l i m i t a t i o n s  ( P e r r i n  1 9 9 3 ) ,  h a b i t a t
c o n d i t i o n s ,  a n d  p o o r  r e c r u i t m e n t  p r o b a b l y  p l a y  s i g n i f i c a n t  r o l e s  i n
d e t e r m i n i n g  f i s h  b i o m a s s  i n  t h e s e  s y s t e m s  . ` ' " 1

-*/

4 . 4  JUVENILE STEELHEAD S I Z E  ESTIMATES

C o n s i d e r a b l e  e m p h a s i s  h a s  b e e n  p l a c e d  o n  p r o v i d i n g  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  j u v e n i l e  s t e e l h e a d  s i z e  e s t i m a t e s  f o r  t h e
v a r i o u s  s y s t e m s  i n c l u d i n g  some s a m p l i n g  a t  s e v e r a l  t i m e s  d u r i n g  t h e
s e a s o n .  F r y  s i z e  h a s  b e e n  f o u n d  t o  b e  a n  i m p o r t a n t  d e t e r m i n a n t  o f
e v e n t u a l  s m o l t  a g e  i n  s t e e l h e a d  ( W a r d  a n d  S l a n e y ,  i n  p r e s s )  a n d  i s
u s e d  b y  t h e  B . C .  E n v i r o n m e n t  r e s e a r c h  s t a f f  t o  a s s i s t  w i t h
m o d e l l i n g  e x e r c i s e s  t o  p r e d i c t  s m o l t  o u t p u t  f o r  v a r i o u s  S k e e n a
t r i b u t a r i e s .  S t u d i e s  d u r i n g  1 9 9 2  c o n t i n u e  t o  p r o v i d e  a n  i m p r o v e d
d a t a b a s e  f o r  t h e  S k e e n a  R i v e r  f o r  t h i s  p u r p o s e .  I t  i s  a s s u m e d  t h a t
t h e  d i f f e r e n c e s  i n  f r y  s i z e s  r e f l e c t  d i f f e r e n c e s  i n  t i m i n g  o f
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s a m p l i n g ,  f i s h  d e n s i t i e s ,  a n d  h a b i t a t  p r o d u c t i v i t y  a m o n g s t  t h e
s i t e s .  I t  i s  n o t  t h e  p u r p o s e  o f  t h i s  s t u d y  t o  c o n d u c t  d e t a i l e d
a n a l y s i s  o f  t h e s e  f a c t o r s ,  b u t  r a t h e r  t o  p r o v i d e  t h e  b u i l d i n g
b l o c k s  f o r  o n g o i n g  m o d e l l i n g  a n d  r e s e a r c h .

W i t h  t h i s  a s  b a c k g r o u n d ,  T a b l e  2 9  s u m m a r i z e s  t h e  r e s u l t s  f o r  t h e
m a i n  s y s t e m s  a n d  a  f e w  t r i b u t a r i e s  s a m p l e d  d u r i n g  S e p t e m b e r  o f  1 9 9 1
and 1 9 9 2 .  M o r e  d e t a i l e d  i n f o r m a t i o n  c a n  b e  f o u n d  w i t h i n  t h e
i n d i v i d u a l  s y s t e m  r e s u l t s .

The r e s u l t s  s u g g e s t  t h a t  b y  m i d -  t o  l a t e  S e p t e m b e r ,  s t e e l h e a d  f r y
i n  m o s t  o f  t h e  s y s t e m s  a r e  i n  t h e  4 5 - 5 0  m m  f o r k  l e n g t h  r a n g e .
E x c e p t i o n s  i n c l u d e  R e a c h  2  o f  t h e  M o r i c e  i n  1 9 9 1 ,  t h e  B e a r  R i v e r
and s e c t i o n s  o f  t h e  S u s t u t  d e p e n d i n g  u p o n  t h e  y e a r .

S t e e l h e a d  f r y  s i z e  i n  t h e  S u s t u t  u p s t r e a m  o f  t h e  B e a r  w a s  r e v e r s e d
f r o m  1 9 9 1  w h e n  f r y  i n  t h e  u p p e r  p o r t i o n  o f  t h e  s y s t e m  w e r e  o n
a v e r a g e  4  mm l a r g e r  t h a n  i n  t h e  l o w e r  S u s t u t .  I n  1 9 9 2 ,  S u s t u t  f r y
b e l o w  t h e  B e a r  c o n f l u e n c e  w e r e  3  n u n  l a r g e r  t h a n  i n  t h e  u p p e r
p o r t i o n  o f  t h e  s y s t e m .  I t  s h o u l d  b e  n o t e d  t h a t  f r y  d e n s i t i e s  w e r e
h i g h e r  i n  t h e  u p p e r  s y s t e m .  S a m p l i n g  i n  t h e  B e a r  a n d  s e c t i o n s  o f
t h e  u p p e r  S u s t u t  n e a r  s p a w n i n g  l o c a t i o n s  s u g g e s t s  s m a l l e r  s t e e l h e a d
f r y  a r e  p r e s e n t  i n  c l o s e  p r o x i m i t y  t o  s p a w n i n g  l o c a t i o n s  ( T a b l e
2 2 ) .

O b s e r v a t i o n s  i n  t h e  u p p e r  S u s t u t  i n d i c a t e d  t h a t  s t e e l h e a d  f r y
emergence  s t a r t e d  t o  o c c u r  i n  t h e  l a s t  w e e k  o f  J u l y ,  b u t  t h a t  s o m e
n e w l y - e m e r g e d  f r y  w e r e  s t i l l  p r e s e n t  i n  t h e  s y s t e m  i n  S e p t e m b e r  a n d
e a r l y  O c t o b e r  ( T a b l e  2 2 ) .  I t  a p p e a r s  t h a t  e m e r g e n c e  i n  s o m e
l o c a t i o n s  s u c h  a s  U n n a m e d  T r i b u t a r y  C  i n  J o h a n s o n  C r e e k  o c c u r s
d u r i n g  l a t e  A u g u s t  a n d  e a r l y  S e p t e m b e r .  F o r  c o m p a r i s o n ,  s t e e l h e a d
f r y  e m e r g e n c e  i n  t h e  u p p e r  M o r i c e  o c c u r r e d  t h r o u g h o u t  A u g u s t  w i t h
a p e a k  o n  A u g u s t  9 - 1 3  ( E n v i r o c o n  L t d .  1 9 8 4 ) .  W i l l i a m s  e t  a l .
(1985)  r e p o r t  t h a t  s t e e l h e a d  f r y  e m e r g e n c e  i n  t h e  B e a r  w a s
v i r t u a l l y  c o m p l e t e  b y  A u g u s t  6 .

Wa t e r  t e m p e r a t u r e  d a t a  a n d  f r y  s a m p l i n g  r e s u l t s  i n  t h e  v i c i n i t y  o f
t h e  S u s t u t - J o h a n s o n  c o n f l u e n c e  s u g g e s t s  t h a t  s t e e l h e a d  f r y  s t o p
g r o w i n g  b y  t h e  e n d  o f  S e p t e m b e r  a n d  e n t e r  t h e  w i n t e r  a t  a  mean  s i z e
o f  3 9 - 4 5  m m  d e p e n d i n g  u p o n  t h e  y e a r  a n d  s a m p l e  l o c a t i o n .  F o r
c o m p a r i s o n ,  s t e e l h e a d  f r y  s a m p l e d  i n  t h e  K i t w a n g a  R i v e r  i n  l a t e
O c t o b e r  w e r e  5 8 . 5  mm f o r k  l e n g t h .  D a t a  c o l l e c t e d  i n  R e a c h  2  o f  t h e
M o r i c e  R i v e r  i n  N o v e m b e r  1 9 7 9  i n d i c a t e d  f r y  e n t e r e d  t h e  w i n t e r  a t
5 0 . 0  mm w h i l e  Owen C r e e k  f r y  w e r e  5 4 . 5  mm ( E n v i r o c o n  L t d .  1 9 8 4 ) .

I n  t h e  S u s t u t  R i v e r  w a t e r  t e m p e r a t u r e s  r i s e  a b o v e  5 ° C  b y  e a r l y  J u n e
and t y p i c a l l y  r e m a i n  a t  t h e s e  l e v e l s  t h r o u g h  S e p t e m b e r  ( A p p e n d i x  3
F i g u r e  1 ) .  I t  i s  a s s u m e d  t h a t  n e a r l y  a l l  j u v e n i l e  g r o w t h  o c c u r s
d u r i n g  t h i s  f o u r - m o n t h  p e r i o d .  F o r  c o m p a r i s o n ,  w a t e r  t e m p e r a t u r e s
i n  t h e  m a i n s t e m  M o r i c e  a r e  a b o v e  5 ° C  f r o m  m i d -May  u n t i l  e a r l y
November,  w i t h  maximum t e m p e r a t u r e s  a p p r o a c h i n g  1 5 ° C  d u r i n g  A u g u s t
( E n v i r o c o n  1 9 8 4 ) .
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Ta b l e  2 9 .  S u m m a r y  o f Mean F o r k  L e n g t h  (mm) o f  S t e e l h e a d  F r y
P a r r  i n  U p p e r  S k e e n a  T r i b u t a r i e s  Sampled

1991 a n d  1 9 9 2 .
and A g e  1 +
D u r i n g  S e p t e m b e r

AGE 0 + AGE 1 +

1991 1991  1 9 9 2

M o r i c e  ( R e a c h  1 ) 4 5 . 7 8 8 . 4  8 4 . 8

M o r i c e  ( R e a c h  2 ) 4 2 . 5 S4 8 5 . 2 NS

Lamprey 4 7 . 8 8 0 . 2 NA25

Owen26 4 7 . 3 8 5 . 0 8 7 . 0

S u s t u t  B e l o w  B e a r 4 2 . 8 6 ; 4 NA 8 1 . 7

S u s t u t  A b o v e  B e a r 4 5 . 1 2 . 8 6 . 3 8 5 . 7

Bear 4 1 . 8 NA 8 5 . 9

Zymoetz M a i n s t e m 4 8 . 6 NS 8 1 . 3  N S

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  a g e  1 +  s t e e l h e a d  p a r r  i n  t h e  u p p e r
S u s t u t  ( a p p r o x i m a t e l y  8 5  mm b y  m i d - S e p t e m b e r )  a r e  c o m p a r a b l e  i n
s i z e  t o  s i m i l a r - a g e d  p a r r  i n  o t h e r  S k e e n a  t r i b u t a r i e s  ( T a b l e  2 9 ) .
G r o w t h  o f  p a r r  i n  t h e s e  h i g h  e l e v a t i o n  s i t e s  m u s t  b e  v e r y  r a p i d ,
r e f l e c t i n g  a  w a r m  h e a d w a t e r  l a k e  ( S u s t u t  L a k e )  a n d  l o n g  d a y l i g h t . - ,
h o u r s .  T h e  u p p e r  S u s t u t  R i v e r  i s  a  m o d e r a t e  t o  h i g h  a l k a l i n i t y  •
s y s t e m  w i t h  l o w  l e v e l s  o f  i n o r g a n i c  N  a n d  P  c o n c e n t r a t i o n s  ( P e r r i n
1 9 9 3 ) .  I n o r g a n i c  N  l e v e l s  a r e  among  t h e  l o w e s t  l e v e l s  r e p o r t e d  i n
any  s t r e a m  i n  B . C .

S i m i l a r  t o  1 9 9 1  o b s e r v a t i o n s ,  p r o d u c t i v e  t r i b u t a r i e s  s u c h  a s  Owen
and L a m p r e y  c r e e k s  a p p e a r  t o  p r o v i d e  a  d i s t i n c t  a d v a n t a g e  t o
j u v e n i l e  s t e e l h e a d  g r o w t h  d u r i n g  t h e  s p r i n g  a n d  e a r l y  summer  d u e  t o
warmer  w a t e r  t e m p e r a t u r e s  e a r l y  i n  t h e  y e a r  c o m p a r e d  t o  t h e
m a i n s t e m  r i v e r .  F o r  e x a m p l e ,  s t e e l h e a d  f r y  i n  t h e  m a i n s t e m  M o r i c e
a v e r a g e d  1 2  mm s m a l l e r  t h a n  L a m p r e y  C r e e k  f r y  o n  A u g u s t  1 9  ( T a b l e
1 4 ) .  B y  l a t e  S e p t e m b e r ,  f r y  i n  t h e  m a i n s t e m  M o r i c e  w e r e  s l i g h t l y
l a r g e r  t h a n  L a m p r e y  C r e e k  f r y  w h i c h  h a d  g r o w n  l i t t l e  d u r i n g  t h e

24 NS -  e i t h e r  n o t  s a m p l e d  o r  n o t  s a m p l e d  d u r i n g  t h e  s a m e  t i m e
p e r i o d .

25 N A -  I n a d e q u a t e  s a m p l e  s i z e  ( < 1 0 )

26 L a t e  A u g u s t  s a m p l e
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l a t e  A u g u s t - S e p t e m b e r  p e r i o d ,  p r e s u m a 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  o f  f r y  p r e s e n t  i n  t h e  s y s t e m  d u r i n g  t h i s  l o w - f l o w  p e r i o d .
The d a t a  s u g g e s t s  t h a t  d u r i n g  w a r m  d r y  s u m m e r s  s u c h  a s  1 9 9 1  a n d
1992 t h e  a d v a n t a g e s  o f  t h e  e a r l y  g r o w t h  i n  t h e s e  w a r m  p r o d u c t i v e
t r i b u t a r i e s  i s  l o s t  d u r i n g  t h e  l a t e  s u m m e r / f a l l  p e r i o d  w h e n  g r o w t h
i s  m o r e  r a p i d  i n  t h e  m a i n s t e m  r i v e r  s y s t e m .

5.0 RECOMMENDATIONS

1 . )  I t  i s  r e c o m m e n d e d  t h a t  t h e  j u v e n i l e  s t e e l h e a d  i n d e x  s a m p l i n g
p r o g r a m  b e  c o n t i n u e d  o n  a n  a n n u a l  b a s i s  a t  a p p r o x i m a t e l y  t h e
l e v e l  u n d e r t a k e n  d u r i n g  1 9 9 2  w i t h  s o m e  s m a l l  m o d i f i c a t i o n s .
The p r o g r a m  p r o v i d e s  f i s h e r i e s  m a n a g e m e n t  b i o l o g i s t s  w i t h  a
m e a n i n g f u l  i n d e x  o f  t h e  s t r e n g t h  o f  t h e  p a s t  y e a r ' s  s p a w n i n g
escapemen t  t h r o u g h  t h e  f r y  d e n s i t y  e s t i m a t e s .  A s  w e l l ,  t h e
s a m p l i n g  p r o v i d e s  a  m e a s u r e  o f  t h e  v a r i o u s  s y s t e m s '  c a p a b i l i t y
f o r  a g e  1 +  p a r r  p r o d u c t i o n ,  a  k e y  s t a g e  i n  d e v e l o p i n g
p r o d u c t i o n  e s t i m a t e s  f r o m  s t e e l h e a d  s t r e a m s .  S u c h  p r o g r a m s
need t o  b e  c o n d u c t e d  o v e r  a  n u m b e r  o f  y e a r s  r e f l e c t i n g  h i g h
and l o w  s t e e l h e a d  e s c a p e m e n t  e s t i m a t e s  i n  a n  e f f o r t  t o
u n d e r s t a n d  w h e r e  t h e  v a r i o u s  s y s t e m s  s t a n d  i n  t e r m s  o f
p r o d u c t i v e  c a p a b i l i t y .  T h e  d a t a  p r o v i d e d  f r o m  t h e  s u r v e y s
a l l o w s  f o r  v e r i f i c a t i o n  a n d  i m p r o v e m e n t  o f  s t e e l h e a d
p r o d u c t i o n  m o d e l s  f o r  t h e  S k e e n a  R i v e r  s t e e l h e a d  s t o c k s .

2 . )  T h e  s a m p l e  r e s u l t s  i n  1 9 9 2  i n d i c a t e  t h e  i m p o r t a n c e  o f
i n c l u d i n g  a  r a n g e  o f  s y s t e m s  i n  t h e  i n d e x  a s s e s s m e n t s .  F o r
e x a m p l e ,  t h e  r e s u l t s  i n  t h e  u p p e r  S u s t u t  R i v e r  w e r e  v e r y
d i f f e r e n t  t h a n  i n  t h e  l o w e r  S u s t u t  ( t h e s e  r u n s  h a v e  a
d i s t i n c t l y  d i f f e r e n t  t i m i n g ) .  R e c r u i t m e n t  t o  t h e  Z y m o e t z ,
M o r i c e  a n d  K i t w a n g a  r i v e r s  h a s  a l s o  b e e n  d i f f e r e n t  t h a n  t h e
u p p e r  S u s t u t  i n  b o t h  1 9 9 1  a n d  1 9 9 2 .  S i m i l a r l y ,  r e l y i n g  o n  a
s i n g l e  t r i b u t a r y  c a n  b e  m i s l e a d i n g .  F o r  e x a m p l e ,  B u c k  C r e e k
f r y  r e c r u i t m e n t  i n  1 9 9 2  w a s  s h a r p l y  l o w e r  t h a n  M o r i c e  R i v e r
t r i b u t a r i e s .

3 . )  T h e  u p p e r  S u s t u t  R i v e r  p r o v i d e s  a n  i m p o r t a n t  o p p o r t u n i t y  t o
r e l a t e  f r y  a b u n d a n c e  t o  a  k n o w n  s p a w n i n g  p o p u l a t i o n  i n  1 9 9 3
due  t o  a d u l t  s t u d i e s  c o n d u c t e d  o n  t h i s  s y s t e m  i n  t h e  f a l l  o f
1992.  I t  i s  s t r o n g l y  recommended  t h a t  j u v e n i l e  a s s e s s m e n t s  b e
c o n t i n u e d  i n  t h i s  s y s t e m .  S o m e  o f  t h e  e x p l o r a t o r y  s a m p l i n g
c o n d u c t e d  i n  t h e  u p p e r  S u s t u t  ( e g . ,  D a r b ,  S o l o  a n d  S u s t u t  L a k e
t r i b u t a r i e s )  c o u l d  b e  e n d e d .  T r i b u t a r y  C  i n  J o h a n s o n  C r e e k
s h o u l d  d e f i n i t e l y  b e  i n c l u d e d  i n  a n y  i n d e x  s u r v e y s  i n  t h e
u p p e r  S u s t u t  R i v e r .
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4 . )  T h e  s a m p l e  r e s u l t s  c o n t i n u e  t o  s u g g e s t  t h a t  l e s s  e m p h a s i s
needs  t o  b e  p l a c e d  o n  a s s e s s i n g  s t e e l h e a d  f r y  s i t e s  a n d  m o r e
on p a r r  h a b i t a t .  T h e  r e s u l t s  s u g g e s t  t h a t  f e w e r  s i t e s  a r e
needed t o  p r o v i d e  a n  i n d e x  o f  f r y  a b u n d a n c e ,  b u t  t h a t  p a r r
r e s u l t s  a r e  v a r i a b l e  a n d  n e e d  s p e c i f i c  s a m p l i n g  i n  s i t e s
s u i t a b l e  f o r  p a r r  r e a r i n g  ( o f t e n  n o t  t h e  f r y  s i t e s ) .  W h e n e v e r
p o s s i b l e ,  p a r r  s i t e s  s h o u l d  e m p h a s i z e  t r i b u t a r i e s  a n d  l a r g e
s i d e c h a n n e l s  w h e r e  e f f e c t i v e '  s a m p l i n g  c a n  b e  c o n d u c t e d  i n
c o m p l e x  c o v e r  s i t e s .

5 . )  A l t h o u g h  f r e s h e t  c o n d i t i o n s  c u r t a i l e d  s a m p l i n g  i n  R e a c h e s  2
and 3  o f  t h e  M o r i c e  R i v e r  i n  1 9 9 2 ,  t h e s e  a r e a s  b o t h  p r o v i d e
v a l u a b l e  i n d i c e s  o f  j u v e n i l e  s t e e l h e a d  a b u n d a n c e  a n d
m o n i t o r i n g  s i t e s  i n  t h e s e  r e a c h e s  s h o u l d  b e  c o n t i n u e d  t o  a l l o w
c o m p a r i s o n s  t o  p a s t  d a t a .

6 . )  R e p e t i t i v e  s a m p l i n g  a t  a  n u m b e r  o f  l o c a t i o n s  d u r i n g  t w o  o r
t h r e e  d i f f e r e n t  t i m e  p e r i o d s  i s  recommended  t o  p r o v i d e  g r o w t h
d a t a  o n  t h e  v a r i o u s  s y s t e m s .  T h i s  p r o g r a m  was  l i m i t e d  b y  t h e
f r e s h e t  c o n d i t i o n s  t h a t  p e r s i s t e d  t h r o u g h  t h e  f a l l  o f  1 9 9 2 .
S t e e l h e a d  p a r r  g r o w t h  r a t e s  i n  t h e  u p p e r  S u s t u t  a r e
u n e x p e c t e d l y  r a p i d  ( b a s e d  o n  a g e  1 +  p a r r  s i z e s  i n  S e p t e m b e r )
and d i f f i c u l t  t o  e x p l a i n  i n  t e r m s  o f  t h e  s h o r t  g r o w i n g  s e a s o n
and l i m i t e d  n u t r i e n t s  i n  t h i s  a r e a .  T h i s  i s  a n  a r e a  t h a t
s h o u l d  b e  e x a m i n e d  i n  m o r e  d e t a i l  t o  v a l i d a t e  m o d e l
a s s u m p t i o n s  o f  p r o d u c t i v i t y .
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G r a n t ,  D . J .  1 9 8 6 .  A  r e c o n n a i s s a n c e  s u r v e y  o f  J o h a n s o n  L a k e .  L a k e
s u r v e y  r e p o r t  p r e p a r e d  b y  R e c r e a t i o n a l  F i s h e r i e s  B r a n c h  o f
M i n i s t r y  o f  E n v i r o n m e n t .

Hume, J . M . B .  a n d  E . A .  P a r k i n s o n .  1 9 8 7 .  E f f e c t  o f  s t o c k i n g  d e n s i t y
on t h e  s u r v i v a l ,  g r o w t h ,  a n d  d i s p e r s a l  o f  s t e e l h e a d  t r o u t  f r y
(Sa lmo g a i r d n e r i ) .  C a n .  J .  F i s h .  A q u a t .  S c i .  4 4 : 2 7 1 - 2 8 1 .

P e r r i n ,  C .  1 9 9 3 .  M a c r o n u t r i e n t  c o n c e n t r a t i o n s  i n  t h e  u p p e r
S u s t u t  R i v e r ,  B r i t i s h  C o l u m b i a .  P r e p a r e d  b y  L i m n o t e k  R e s e a r c h
and D e v e l o p m e n t  I n c . ,  V a n c o u v e r ,  B . C .  f o r  D .  B u s t a r d  a n d
A s s o c i a t e s ,  S m i t h e r s ,  B . C .  1 0 p .

P t o l e m y,  R . A .  1 9 7 9 .  S o m e  b i o l o g i c a l  c o n s i d e r a t i o n s  f o r  t h e
p r o p o s e d  S e r b  C r e e k  ( u p p e r  Z y m o e t z  R i v e r  t r i b u t a r y )  d i v e r s i o n
p r o j e c t .  F i s h  H a b i t a t  I m p r o v e m e n t  S e c t i o n ,  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 .

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 .
An im .  E c o l .  3 6 :  6 3 1 - 6 4 3 .

S h i r v e l l ,  C .  1 9 9 1 .  M o n t h l y  s u m m a r i e s  ( A u g u s t - O c t o b e r  1 9 9 1 )
o f  t r i p  r e p o r t s  t o  S u s t u t  a n d  J o h a n s o n  C r e e k  a r e a .  C h i n o o k
Sa lmon F r e s h w a t e r  H a b i t a t  P r o g r a m ,  P a c i f i c  B i o l o g i c a l  S t a t i o n ,
Nana imo .  D R A F T .

T r e d g e r ,  C . D .  1 9 8 1  t o  1 9 8 6 .  V a r i o u s  M o r i c e  R i v e r  s t o c k  a s s e s s m e n t
and  f r y  m o n i t o r i n g  r e p o r t s  ( f i v e )  c o n d u c t e d  b y  t h e  F i s h
H a b i t a t  I m p r o v e m e n t  S e c t i o n  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 .
M a n u s c r i p t  r e p o r t  s t a t u s .  O n  f i l e ,  B . C .  E n v i r o n m e n t ,  S m i t h e r s .
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T r e d g e r ,  C . D .  1 9 8 4 .  Z y m o e t z  R i v e r  f r y  s t o c k i n g  a s s e s s m e n t .
M a n u s c r i p t  r e p o r t  p r e p a r e d  b y  F i s h  H a b i t a t  I m p r o v e m e n t  S e c t i o n
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 .  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 .

T r e d g e r ,  C . D .  1 9 8 6 .  U p p e r  S k e e n a  s t e e l h e a d  f r y  p o p u l a t i o n  m o n -
i t o r i n g  ( B a b i n e ,  S u s t u t  a n d  K l u a t a n t a n  r i v e r s ) .  S t e e l h e a d
s t o c k  m o n i t o r i n g  r e p o r t  p r e p a i • e d  b y  t h e  F i s h  H a b i t a t  I m p r o v e -
men t  S e c t i o n  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 .  M a n u s c r i p t
r e p o r t  s t a t u s .  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 .

Ward ,  B . R .  a n d  P. A .  S l a n e y .  1 9 8 8 .  L i f e  h i s t o r y  a n d  s m o l t - t o - a d u l t
s u r v i v a l  o f  K e o g h  R i v e r  s t e e l h e a d  t r o u t  a n d  t h e  r e l a t i o n s h i p
t o  s m o l t  s i z e .  C a n .  J .  F i s h .  A q u a t .  S c i .  4 5 : 1 1 1 0 - 1 1 4 5 .

Ward ,  B . R .  a n d  P. A .  S l a n e y .  1 9 9 3 .  E g g - t o - s m o l t  s u r v i v a l  a n d
f r y - t o - s m o l t  d e n s i t y  d e p e n d e n c e  o f  K e o u g h  R i v e r  s t e e l h e a d
t r o u t .  I n :  G i b s o n ,  R . J .  a n d  R . E .  C u t t i n g  [ e d . ]  1 9 9 3 .  T h e
p r o d u c t i o n  o f  j u v e n i l e  A t l a n t i c  s a l m o n ,  S a l m o  s a l a r ,  i n
n a t u r a l  w a t e r s .  C a n .  S p e c .  P u b l .  F i s h .  A q u a t .  S c i .  1 1 8 :  2 6 2  p .

W i l l i a m s ,  R . A . ,  G . 0  S t e w a r t  a n d  P. R .  M u r r a y .  1 9 8 5 .  J u v e n i l e
s a l m o n i d  s t u d i e s  i n  t h e  S u s t u t  a n d  B e a r  r i v e r s ,  B . C . ,  1 9 8 4 .
P r e p a r e d  b y  E n v i r o c o n  L t d .  f o r  D e p a r t m e n t  o f  F i s h e r i e s  a n d
Oceans .  D S S  C o n t r a c t  N o .  0 3 5 B . F P S 7 5 - 3 - 5 7 1 7 .



Appendix  1 .  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  t h e  K i t w a n g a  R i v e r  1 9 9 2 .



Appendix 1 Tab le  1. K i t w a n g a  River Catch Composit ion for Sample Sites 1991 and  1992

PERCENT 26.5 7.9 0.3 13.3 21.4 19.3 8.7 2 . 6 100
TOTAL FISH = 671.9

Kitwanga K1 10 4 4 73 20.5
October K2 38 4 2 1 63 16.8

TOTAL 47.6 8 0 0 6 0 1 0 0  0 136.6 37.3
PERCENT 76.0 12.8 0.0 0.0 9.6 0.0 1.6 0.0 0 . 0  0 . 0 100

TOTAL FISH = 62.6

K7 43 28 20 48 134

TOTAL 921 33 159 35 278 11 5 4 695 132.8
PERCENT 61.8 2.2 10.7 2.3 18.6 0.7 3 . 6 100

TOTAL FISH = 1491

Moonlit Ck Km1 6 8 50 115 11.3

VELE = KrISUM

1992

SYSTEM S I T E RAINBOW
0+ 1 +  2 +  3 +

CHIN C O I I O
SCULPIN

DV R M W  PRICKLY S L I M Y AREA LENGTH
(M)2 ( M )

Kitwanga K 1  3 6  1  1 5  8  1 0 5  2 1 . 4
August K 2  2 7  1 1  1 7  1 1  1  1 7  8 9  1 2 . 6

K3 5  1 6  1 1  1 4 7  2 7 . 2
K4 2 2  2 5  5 5  5 8  5 7  1  1 9 6  2 8 . 5
K5 5 1  1  1 6  9 2  1 6 . 4
K6 3 7  3  2  5 7  2 7  1 8 8  2 4 . 3
K7 1  1 2  2  ,  1 2  5 6  1 1 8  1 5 . 3

TOTAL 1 7 8 . 2  5 3 . 1  2  8 9 . 4  1 4 3 . 7  1 2 9 . 9  5 8 . 3  1 7 . 3  9 3 5 . 4  1 4 5 . 7

SYSTEM S I T E RAINBOW
0+ 1 +  2 + 3+

1991

CHIN C 0 11 0  D V  R M W  SCULPIN

Kitwanga K 1  1 0 3  1  4  I I  8
August K 2  1 3 3  1  4 4  1  9

K3 1 3 7  2  2 5  1 0  1 3 3  2
K4 1 4 6  4 9  1  2 2
K5 1 5 3  3 1  1  1 7  1
K6 2 0 6  1  6  2  8 6

1
5

AREA LENGTH
(M)2 ( M )

80 2 0 . 5
57 1 6 . 8
86 2 0 . 2
94 1 7 . 0
99 2 0 . 3

145 2 3 . 0
15.0



Appendix 1 Table 2. Kitwanga River Biomass Estimates for 1991 and 1992.

TOTAL 5.88 1.05 5.08 0.50 2.95 0.13 3 . 3 7 695
PERCENT 31.01 5.54 26.79 2.64 15.56 0.69 1 7 . 7 7

TOTAL FISH = 18.96
MEAN 0.84 0.15 0.73 0.07 0.42 0.02 0 . 4 8

Km1 1 0.01 0.11 0.70 115

F I L E  =  K - I S U M

SITE R E A C H

1992

RAINBOW C H I N  C O H O
0+ 1 +  2 +  3 +

SCULPIN
DV R M W  PRICKLY S L I M Y AREA T O T A L

(M)2

K1 1  0 . 3 9  0 . 0 4  0 . 0 0  0 . 4 4  0 . 0 0  0 . 1 1  0 . 0 0  0 . 0 0  1 0 5  0 . 9 8 0
K2 2  0 . 4 3  0 . 8 4  0 . 0 0  0 . 9 2  0 . 0 0  0 . 5 8  0 . 0 9  0 . 3 6  8 9  3 . 2 2 0
K3 2  0 . 0 4  0 . 0 0  0 . 0 0  0 . 0 0  0 . 1 2  0 . 0 9  0 . 0 0  0 . 0 0  1 4 7  0 . 2 5 0
K4 3  0 . 0 8  0 . 7 8  0 . 0 0  0 . 9 8  0 . 5 3  1 . 3 3  0 . 0 6  0 . 0 0  1 9 6  3 . 7 6 0
K5 3  0 . 6 8  0 . 0 4  0 . 0 0  0 . 0 0  0 . 0 0  0 . 2 6  0 . 0 0  0 . 0 0  9 2  0 . 9 8 0
K6 4  0 . 1 8  0 . 1 2  0 . 0 0  0 . 0 4  0 . 3 5  0 . 2 8  0 . 0 0  0 . 0 0  1 8 8  0 . 9 7 0
K7 5  0 . 0 2  0 . 5 1  0 . 2 9  0 . 0 0  0 . 3 7  0 . 0 0  2 . 8 0  0 . 0 0  1 1 8  3 . 9 9 0

TOTAL 1 . 8 2  2 . 3 3  0 . 2 9  2 . 3 8  <  1.37 2 . 6 5  2 . 9 5  0 . 3 6  9 3 5  1 4 . 1 5
PERCENT 1 2 . 8 6  1 6 . 4 7  2 . 0 5  1 6 . 8 2  9 . 6 8  1 8 . 7 3  2 0 . 8 5  2 . 5 4  1 0 0

TOTAL BIOMASS 1 4 . 1 5

MEAN 0 . 2 6  0 . 3 3  0 . 0 4  0 . 3 4  0 . 2 0  0 . 3 8  0 . 4 2  0 . 0 5  2 . 0 2

Kitwanga K I  0 . 3 4  0 . 3 1
October K 2  1 . 4 3  0 . 3 1

TOTAL 1 . 7 7  0 . 6 2
PERCENT 5 9 . 8 0  2 0 . 9 5

MEAN 0 , 8 9  0 , 3 1

0.29 0 . 0 0  7 3  0 . 9 4 0
0.24 0 . 0 4  6 3  2 . 0 2 0

0.53 0 . 0 4
17.91 1 . 3 5

0.27 0 . 0 2

TOTAL BIOMASS

137 2 . 9 6
100

2.96

1.48

SITE REACH

1991

RAINBOW C H I N  C O H O
0+ P A R R

DV R M W SCULPIN AREA T O T A L
(M)2

K I 1  0 . 7 9  0 . 0 5  0 . 1 1  0 . 0 0  0 . 1 2  0 . 0 9  0 . 1 9  8 0  1 . 3 5 0
K2 2  1 . 4 9  0 . 1 0  2 . 1 1  0 . 0 3  0 . 1 7  0 . 0 0  1 . 1 0  5 7  5 . 0 0 0
K3 2  0 . 6 3  0 . 0 8  0 . 4 9  0 . 0 9  1 . 3 6  0 . 0 2  0 . 0 0  8 6  2 . 6 7 0
K4 3  0 . 6 6  0 . 0 0  1 . 2 4  0 . 0 1  0 . 4 6  0 . 0 0  0 . 0 0  9 4  2 . 3 7 0
K5 3  0 . 8 8  0 . 0 0  1 . 0 0  0 . 0 1  0 . 2 6  0 . 0 2  0 . 0 0  9 9  2 . 1 7 0
K6 4  0 . 8 7  0 . 0 3  0 . 1 3  0 . 0 2  0 . 5 8  0 . 0 0  0 . 0 0  1 4 5  1 . 6 3 0
K7 5  0 . 5 6  0 . 7 9  0 . 0 0  0 . 3 4  0 . 0 0  0 . 0 0  2 . 0 8  1 3 4  3 . 7 7 0

18.96
100

2.71

0.820



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+112 NUMBER S.E. N/M'M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 38-53 44.1 30 5 35 36.0 1.4 0342 1.68 1.14 0.39
Rbt 1+ 66 66.0 1 0 1 1.0 0.0 0.009 0.05 4.10 0.04
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 52-66 59.1 11 3 14 15.1 1.9 0.144 0.71 3.08 0.44
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 37-44 40.5 6 0 6 6.0 0.0 0.057 0.28 0.89 0.05
Dolly Varden 1+ 65-66 65.5 2 0 2 2.0 0.0 0.019 0.09 3.23 0.06
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 60.1 0.571 2.81 0.98

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (96)

MEAN
DEPTH (cm)

0 4.2 LOD POOL 25 N/A
3 5.8 COBBLE/BOULDER 100 RIFFLE 25 N/A
6 5.1 IN VEG RUN 50
9 2.5 OVER VEG OTHER

12 7.0 CUTBANK
15
18 TOTAL N/A D90/50: 10/7
20 (cm)
24

SITE: K1 R E A C H :  1 MAP#: 103 P/1 P H O T O :  (1)#1 ACCESS: VIER D A T E :  Aug 17

SITE LOCATION: Approximately 40 m downstream from the Woodcock Road bridge.
Same location as 1991

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 1
M = MARGIN / F =  FULL SAMPLE: M

TEMP (C): 12.5 T D S  (ppm): 70 p H :  7.7

SAMPLING COMMENTS: Discharge was lower than 1991. Observed several hundred pinks spawning along edge.

POPULATION ESTIMATES:

4.9
AREA (M*M) 1 0 5 . 3  MARGIN (M) 2 1 . 4

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate
RATIONALE:

STEELHEAD PARR RATING: 100% Poor
RATIONALE:



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m i r n )

Rbt 0+ 38-59 47.6 20 5 25 26.7 2.2 0.301 2.12 1.43 0.43
Rbt 1+ 68-94 81.3 10 1 11 11.1 0.4 0.125 0.88 6.72 0.84
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 53-78 68.8 15 2 17 17.3 0.7 0.195 1.37 4.74 0.92
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 38-43 40.0 2 1 3 4.0 3.5 0.045 0.32 0.87 0.04
Dolly Varden 1+ 80-95 86.6 7 0 7 7.0 0.0 0.079 0.56 6.81 0.54
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 85 85.0 1 0 1 1.0 0.0 0.011 0.08 7.60 0.09
Slimy Sculpin all 95-140 112.70 11 4 15 17.3 3.5 0.195 1.37 1.87 0.36
TOTAL 84.4 0.951 6.70 3.22

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.1 LOD POOL 100
3 6.5 COBBLE/BOULDER 100 RIFFLE 80 40
6 7.6 IN 'VEG RUN 20
9 8.5 OVER VEG OTHER
12 8.5 CUTBANK
15
18 TOTAL 100 D90/50: 40/8
20 (cm)
24

SITE: K2 R E A C H :  2 M A P # :  103 P/1 P H O T O :  (1)#2,3

SITE LOCATION: Kitwanga River left access road from the National Historic Site.
Same location as 1991. Tea Creek was dewatered at the mouth.

ACCESS: VEH D A T E :  Aug 17

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 2  T E M P  (C): 14.1 T D S  (ppm): 67.7 p H :  7.6
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

et i fv.1“1

7.0
AREA (M*M) 8 8 . 7  MARGIN (M) 1 2 . 6

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Excellent 40% Moderate
RATIONALE: Limited by deep water with high velocity.

STEELHEAD PARR RATING: 60% Good
RATIONALE: Boulders with adequate water depth and velocity.



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N/M•M N /L IN -M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 37-55 44.4 5 0 5 5.0 0.0 0.034 0.18 1.16 0.04
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 44-55 46.1 8 4 12 16.0 6.9 0.109 0.59 1.14 0.12
Dolly Varden 0+ 36-64 42.3 7 2 9 9.8 1.7 0.067 0.36 1.00 0.07
Dolly Varden 1+ 64 64.0 1 0 1 1.0 0.0 0.007 0.04 3.04 0.02
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 31.8 0.217 1.17 0.25

LOCATION WIDTH
(n)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.2 LOD POOL 3 0 30
3 5.0 COBBLE/BOULDER 100 RIFFLE 30 25
6 6.8 IN VEG RUN 40
9 6.1 OVER VEG OTHER
12 6.2 CUTBANK
15 4.1
18 TOTAL 50 D90/50: 40/7
20 (cm)
24

SITE: K3 R E A C H :  2 MAP#: 103 P/1 P H O T O :  (1)#4,5 ACCESS: VEH D A T E :  Aug 17

SITE LOCATION: Approximately 70 m upstream from the Mill Creek bridge crossing.
Same location as 1991. Ground water seepage still present along margin.

S = SIDE / M = MAINSTEM: M
M = MARGIN / F =  FULL SAMPLE: M

SLOPE (%): 1 T E M P  (C): 13.7 T D S  (ppm): 64.5 p H :  7.4

SAMPLING COMMENTS: Observed a few chinook spawning in the riffle just downstream.

POPULATION ESTIMATES:

5.4
AREA (M•M) 1 4 6 . 9  MARGIN (M) 2 7 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Moderate 20% Poor
RATIONALE:

STEELHEAD PARR RATING: 95% Poor 5% Moderate
RATIONALE: Limited by low water velocity and small substrate.



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 UL+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32 -56 38.5 14 5 19 21.8 3.8 0.111 0.76 0.76 0.08
Rbt 1+ 61 -100 78.3 15 6 21 25.0 5.1 0.127 0.88 6.15 0.78
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 49-71 61.6 34 13 47 55.0 6.9 0.281 1.93 3.50 0.98
Coho all 41-66 52.5 54 4 58 58.3 0.7 0.297 2.05 1.77 0.53
D a y  Varden 0+ 42-49 45.0 11 4 15 17.3 3.5 0.088 0.61 1.19 0.10
Dolly Varden 1+ 68-117 82.8 40 0 40 40.0 0.0 0.204 1.40 6.04 1.23
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 102 102.0 1 0 1 1.0 0.0 0.005 0.04 12.57 0.06
TOTAL 218.4 1.113 7.66 3.78

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.0 LOD POOL 2 0 40
3 8.7 COBBLE/BOULDER 70 RIFFLE 80
fi 9.1 IN VEG RUN
9 8.4 OVER VEG 30 OTHER

12 5.8 CUTBANK
15 3.3
18 TOTAL 50 D90/50: 20/5
20 (cm)
24

SITE: K4 R E A C H :  3 MAP#: 103 P/1 P H O T O :  (1)110 ACCESS: VEH D A T E :  Aug 18

SITE LOCATION: Approximately 4 km downstream from Kitwancool. Accessed from a small road near Highway pull-out.
Due to low discharge, this site was moved slightly upstream from the 1991 location.

S = SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: M

SLOPE (%): 2 T E M P  (C): 14.4 T D S  (ppm): 62.1 p H :  7.6

SAMPLING COMMENTS: Observed 15-20 chinook spawning in riffle just upstream.

POPULATION ESTIMATES:

01 c3) Ns)

6.9
AREA (M*M) 1 9 6 . 2  MARGIN (M) 2 8 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Excellent 30% Good 20% Moderate
RATIONALE:

STEELHEAD PARR RATING: 35% Good 40% Moderate 25% Poor
RATIONALE:



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+112 NUMBER &E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 34-57 45.2 48 3 51 51.2 0.5 0.555 3.12 1.22 0.68
Rbt 1+ 61 61.0 0 1 1 1.0 0.0 0.011 0.06 3.41 0.04
Rbt 2+ 0 (1 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 38-51 43.0 10 2 12 12.5 1.1 0.136 0.76 1.05 0.14
Dolly Varden 1+ 60-72 68.0 3 0 3 3.0 0.0 0.033 0.18 3,57 0.12
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 67.7 0.734 4.13 0.97

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 8.2 LOD POOL 2 0 N/A
3 5.4 COBBLE/BOULDER 100 RIFFLE 50
6 5.4 IN VEG RUN 30
9 3.5 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL 95 D90/50: 20/10
20 (cm)
24

SITE: K5 R E A C H :  3 MAP#: 103 P/8 P H O T O :  (1)#8,9

SITE LOCATION: Kitwanga River below lower bridge at Kilwancool Village.
This site was moved downstream approximately 20 m from the 1991 location.

S = SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

ACCESS: VEI I  D A T E :  Aug 18

SLOPE (%): 2 T E M P  (C): 14.2 T D S  (ppm): 64.9 p H :  7.5

POPULATION ESTIMATES:

5.6
AREA (M•M) 9 2 . 2  MARGIN (M) 1 6 . 4

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Excellent 30% Good 20%Moderate
RATIONALE:

STEELHEAD PARR RATING: 50% Good 50% Poor
RATIONALE:



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U l+U2  NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32-60 41.5 27 7 34 36.5 2.8 0.194 1.50 0.95 0.18
Rbt 1+ 80-90 85.3 1 2 3 3.0 3.5 0.016 0.12 7.51 0.12
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 58-66 62.0 2 0 2 2.0 0.0 0.011 0.08 3.57 0.04
Coho all 34-56 45.0 13 10 23 57.3 69.3 0.304 2.36 1.14 0.35
Dolly Varden 0+ 37-54 47.8 16 5 21 23.3 3.0 0.124 0.96 1.39 0.17
Dolly Varden 1+ 75-82 793 2 1 3 4.0 3.5 0.021 0,16 5.38 0.11
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 126.1 0.669 5.19 0.97

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 10.0 LOD POOL 50 80
3 9.7 COBBLE/BOULDER 100 RIFFLE 50 10
6 9.5 IN VEG RUN
9 8.9 OVER VEG OTHER
12 5.9 CUTBANK
15 2.5
18 TOTAL 30 D90/50: 7/3
20 (cm)
24

SITE: K6 R E A C H :  4 MAP#: 103 P/8 P H O T O :  (1)#7 ACCESS: VEH D A T E :  Aug 18

SITE LOCATION: Kitwanga River downstream from the Kitwancool Forest Service bridge.
Same location as 1991.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1 T E M P  (C): 13.3 T D S  (ppm): 64.8 p H :  7.5
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

7.8
AREA (M*M) 1 8 8 . 3  MARGIN (M) 2 4 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Moderate 20% Poor
RATIONALE: Poor in sections having limited cover due to small bed material.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited cover due to shallow depth and small substrate.



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 UI+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 53 53.0 1 0 1 1.0 0.0 0.008 0,07 2.20 0.02
Rbt 1+ 61-97 71.3 6 3 9 12,0 6.0 0.102 0.78 5.05 0.51
Rbt 2+ 112-113 112.5 2 0 2 2.0 0.0 0.017 0,13 17.12 0.29
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 59-77 64.4 10 1 11 12.1 0.4 0.103 0.79 3.64 0.37
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0,00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0,000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 61-108 80.2 13 10 23 56.3 69.3 0.478 3.68 5.85 2.80
TOTAL 83.4 0.708 5.45 3.99

0 7.7 LOD POOL 20 40
3 8.0 COBBLE/BOULDER 70 RIFFLE 50 5
6 9.4 IN VEG RUN 30
9 8.5 OVER VEG 30 OTHER

12 4.9 CUTBANK
15
18 TOTAL 50 D90/50: 20/5
20 (cm)
24

SITE: K7 R E A C H :  5 MAP#: 103 P/8 P H O T O :  (1)#6 ACCESS: VEH D A T E :  Aug 18

SITE LOCATION: Approximately 1.5 km upstream from Moonlit Creek. Accessed from spur road off old IIighway.
Same location as 1991. Natives have a rebar fence situated 100 m upstream (3 chinook in box).

S = SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

SLOPE (%): 2 T E M P  (C): 15.8 T u s  (ppm): 51.3

POPULATION ESTIMATES:

pH: 7.6

LOCATION W I D T H
(m)

SITE
COVER

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

7.7
AREA (M*M) 1 1 7 . 8  MARGIN (M) 1 5 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Moderate
RATIONALE:

STEELHEAD PARR RATING: 60% Moderate 40% Poor
RATIONALE: limited in some sections by shallow depth.



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 53-63 58.9 10 0 10 10.0 0.0 0.137 0.49 2.50 0.34
Rbt 1+ 72-84 78.0 4 0 4 4.0 0.0 0.055 0.20 5.75 0.31
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 59-82 71.0 2 1 3 4.0 3.5 0.055 0.20 5.38 0.29
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 18.0 0.246 0.88 0.95

LOCATION WIDTH
(ml

SITE
COVER
(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 1.5 LOD POOL
3 3.8 COBBLE/BOULDER 100 RIFFLE 60 15
6 4.9 IN VEG RUN 40
9 4.5 OVER VEG OTHER
12 4.8 CUTBANK
15 3.5
18 2.0 TOTAL 75 D90/50: 10/7
20 (cm)
24

SITE: K1 R E A C H :  1 MAP#: 103 P/1 P H O T O :  (7)#5,6 ACCESS: VEH D A T E :  Oct 21

SITE LOCATION: Approximately 40 m downstream from the Woodcock Road bridge.
Same location as 1991. (October sample)

S = SIDE / M = MAINSTEM: M
M = MARGIN /17 = FULL SAMPLE: M

SLOPE (%): 1 T E M P  (C): 4.3 T D S  (ppm): 63.6 p H :  7.7

SAMPLING COMMENTS: Heavy rains and flooding since last sampling at this site.

POPULATION ESTIMATES:

3.6
AREA (M•M) 7 3 . 2  MARGIN (M) 2 0 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 10% Good
RATIONALE: Moderate along slower sections of margin. Good in cobble sections with low velocity.

STEELHEAD PARR RATING: 20% Moderate 80% Poor
RATIONALE: Limited by shallow depth and small substrate.



KITWANGA RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 37-68 58.1 26 8 34 37.6 3.7 0.593 2.24 2.42 1.43
Rbt 1+ 68-82 74.0 4 0 4 4.0 0.0 0.063 0.24 4.86 0.31
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 78-81 79.5 2 0 2 2.0 0.0 0.032 0.12 7.59 0.24
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 61 61.0 0 1 1 1.0 0.0 0.016 0.06 2.30 0.04
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 44.6 0.703 2.65 2.02

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 1.3 LOD POOL
3 2.7 COBBLE/BOULDER 100 RIFFLE
6 3.8 IN VEG RUN 90 40
9 5.3 OVER VEG FLAT 10
12 4.9 CUTBANK
15 5.0
18 3.4 TOTAL 75 D90/50: 25/11
20 (cm)
24

SITE: K2 R E A C H :  2 MAP#: 103 P/1 P H O T O :  (7)#7,8 ACCESS: VEIL D A T E :  Oct 21

SITE LOCATION: Kitwanga River left access road from the National Historic site.
This site was moved downstream approx. 125 m from the original location. (October sample)

S = SIDE / M = MAINSTEM: M
M = MARGIN / F =  FULL SAMPLE: M

SLOPE (%): 1 T E M P  (C): 4.3 T D S  (ppm): 594,4 p H :  7.8

•-•.51L•
SAMPLING COMMENTS: COMMENTS: Some influence within this site from Tea Creek water. Heavy rains and flooding

since last sampling at this site.

POPULATION ESTIMATES:

♦ --,fj11

3.8
AREA (M*M) 6 3 . 4  MARGIN (M) 1 6 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 25% Good 25% Moderate 50% Poor
RATIONALE: Good in shallow cobble flat along margin. Moderate in low velocity run sections with <40 cm depth.

STEELHEAD PARR RATING: 30% Excellent 40% Good 30% Poor
RATIONALE: Good to Excellent in sections with large substrate and moderate depth.



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
S a m p l i n g  i n  t h e  M o r i c e  R i v e r  a n d  T r i b u t a r i e s  1 9 9 2 .



Appendix 2 Table 1. Mor ice River Catch Composition for Sample Sites 1992.

Mo3 O W E N  3 113 22 9 2 1 27 10 17 142 21.3
Mil  L A M P R E Y  1 77 6 4 36 157 1 5 3 1 229 31.0
M12 L A M P R E Y  2 38 3 5 9 18 37 2 275 35.4
M13 L A M P R E Y  3 291 1 1 24 154 23.5
Mi l  T H A U T I L  1 36 24 1 4 1 13 229 19.0
M12 T H A U T I L  2 13 6 7 158 15.0
Mg! G O S N E L L  1 11 11. 2 6 7 89 23.3
Mgt G O S N E L L  2 21 6 2 1 10 98 18.2
Ms1 S H E A  1 20 21 3 59 10 1 121 16.8
Ms2 S H E A  2 8 6 5 1 116 16.8
1383 B U C K  CK 8 31 6 1 1 352 43.0
M13 L A M P R E Y  3 4 2 1 270 23.5

(REPEAT)

TOTAL 993.4 188.4 55.3 9.5 1 147 470.7 70.8 87 206.2 13 3 3763.4 549
PERCENT 441 8.4 2.5 0.4 0.0 6.5 21.0 3.2 3.9 9.2 0.6 0.1 100

TOTAL FISH = 2245.3

FILE = MORSUIE

SITE L O C AT I O N RAINBOW C H I N  C0110 D V  R M W  L N  C O T T  SUCKER A R E A  LENGTH
0+ 1 +  2 +  3 +  4 +  D A C E  ( M ) 2  ( M )

M4 R E A C H  2 2 9  3
M i l a  R E A C I I  1 2 2
M12 4 2
M13 5  3
M14 8
M15 2 1  3  1
M16 2 0  1
M17 4 9  1  3
M19 1 8
M21 1 7  2
Mol O W E N  1 6  4
Mo2 O W E N  2 1 1 7  3 2  1 6

18 2  7 2  1 5 6  2 5 . 7
2 1 6  4  1 6 9  2 L 9

3 1  1 7 7  2 5 . 7
2 3 1  1  8 9  2 4 . 3

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

22 4  4  1 5 7  2 2 . 8
45 ,  1  9 7  2 1 . 3
1 1 0 9  1 4 . 1

15 1 3 6  4 0  2 0  1 1 3  2 0 . 1
1 1 6  7  2  1 3 2  2 0 . 0



Appendix 2 Table 2. Morice River Catch Composition by Reach and Tributary 1992.

TI IAUTIL 49 30.3 0 0 0 0 1 11 1 13.1 0 0 386.5 105.4
46.5 28.7 0.0 0.0 0.0 0.0 0.9 10.4 0.9 12.4 0.0 0.0 100

OSNELL 31.8 17.1 2 0 0 0 2 6 1 17.3 0 0 186.8 77.2
41.2 22.2 2.6 0.0 0.0 0.0 2.6 7.8 1.3 22.4 0.0 0.0 100

SHEA CK 27.6 26.6 3 0 0 0 63.8 10 2 0 0 0 236.6 133
20.8 20.0 2.3 0.0 0.0 0.0 48.0 7.5 1.5 0.0 0.0 0.0 100

BUCK CK 8.2 30.8 6.3 0 0 0 0 0 1 0 0 1 352.1 47.3
1'7.3 65.1 13.3 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 2.1 100

ALL TRIBS COMB. 758 173.4 50.3 7.5 1 51.1 368.6 70.8 85 133.9 1 3 2206.3 1700.6
44.6 10.2 3.0 0.4 0.1 3.0 21.7 4.2 5.0 7.9 0.1 0.2 100

PILE =. MORSUM ( M a *  to Bottom)

LOCATION RAINBOW
0+ 1 +  2 +  3 +

CHIN COHO D V  R M W  L N  C O T T .  SUCKER A R E A  T O T A L
4+ D A C E  ( M ) 2  C A T C H

REACII 2 2 9  3  0  0  0  1 8 . 3  0  0  2  7 2 . 3  0  0  1 5 5 . 7  1 2 4 . 6
23.3 2 . 4  0 . 0  0 . 0  0 . 0  1 4 . 7  0 . 0  0 . 0  1 . 6  5 8 . 0  0 . 0  0 . 0  1 0 0

REACII 1 2 0 2 . 4  1 0  4  2  0  7 7 . 6  102.1 0  0  0  1 2  0  1 1 3 1 . 1  4 1 0 . 1
49.4 2 . 4  1 . 0  0 . 5  0 . 0  1 8 . 9  2 4 . 9  0 . 0  0 . 0  0 . 0  2 . 9  0 . 0  1 0 0

REACHES 1 -2  2 3 1 . 4  1 3  4  2  0  9 5 . 9  102.1 0  2  7 2 . 3  1 2  0  1 2 8 6 . 8  5 3 4 . 7
43.3 2 . 4  0 . 7  0 . 4  0 . 0  1 7 . 9  1 9 . 1  0 . 0  0 . 4  1 3 . 5  2 . 2  0 . 0  1 0 0

OWEN 2 3 5 . 7  5 8 . 3  2 5  3  1  1 5 . 1  136.3 4 2 . 8  5 7 . 5  3 9 . 1
38.4 9 . 5  4 . 1  0 . 5  0 . 2  2 . 5  2 2 . 2  7 . 0  9 . 4  6 . 4

0 0
0.0 0 . 0

386.7 6 1 3 . 8
100

LAMPREY 4 0 5 . 7  1 0 . 3  1 4  4 . 5  0  3 6  165.5 1  2 2 . 5  6 4 . 4  1  2  6 5 7 . 6  7 2 6 . 9
55.8 1 . 4  1 . 9  0 . 6  0 . 0  5 . 0  2 2 . 8  0 . 1  3 . 1  8 . 9  0 . 1  0 . 3  1 0 0

NOTE: ALL TRIBS COMB. DOESNT INCLUDE THE LAMPREY REPEAT SITE.



Appendix 2 Table 3. Summary of Morice River Biomass Estimates 1992.

Mo3 OWEN 3 1.43 1.12 0.97 0.67 1.01 0.00 0.00 0.57 0.46 0.48 0.00 0.00 142 6.710
MI1 LAMPREY 1 0.38 0.17 0.27 0.00 0.00 0.61 1.68 0.08 0.03 0,01 0.00 0.00 229 3.230
MI2 LAMPREY 2 0.18 0.07 0.64 0.64 0.00 0.00 0.30 0.00 0.22 0.20 0.00 0.02 275 2.270
MI3 LAMPREY 3 1.66 0.05 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 154 1.860
M tl THAUTIL 1 0.14 0.65 0.00 0.00 0.00 0.00 0.002 0.04 0.003 0.48 0.00 0.00 229 1.315
Ml2 THAUTIL 2 0.05 0.24 0.00 0.00 0.00 0,00 0.00 0.07 0.00 0.00 0.00 0.00 158 0.360
Mgl GOSNELL 1 0.15 0.83 0.21 0.00 0.00 0.00 0.00 0.27 0.00 0.16 0.00 0.00 89 1.620
Mg2 GOSNELL 2 0.13 0.34 0.00 0.00 0.00 0.00 (103 0.00 0.01 0.04 0.00 0.00 98 0.550
Ms1 SHEA CK 1 0.09 0.96 0.25 0.00 0.00 0.00 0.97 0.19 0.01 0.00 0.00 0.00 121 2.470
Ms2 SHEA CK 2 0,06 0.32 0.00 0.00 0.00 0.00 0.20 0.00 0.02 0.00 0.00 0.00 116 0.600
BB3 BUCK CK 0.05 0.66 0.26 0.00 0.00 0.00 0.00 0.00 0.22 0.56 0.00 0.02 352 1.770
M13 LAMPREY 3 0.01 0.05 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 270 0.140

(REPEAT)

REACH2 0.05 0.09 0.23 0.00 0.00 0.01 0.64 0.00 0.00 155.70 1.020

REACII1 0.42 0.51 0.70 0.32 0.00 0.00 0.00 0.07 0.00 1131.10 2.018

REACH 1&2 0.38 0.44 0.66 0.28 0.00 0.00 0.06 0.06 0.00 1286.80 1.890

OWEN 0.78 2.70 0.10 1.03 0.45 0.29 0.23 0.00 0.00 386.70 5.577

LAMPREY 0.74 0.62 0.20 0.66 0.03 0.08 0.12 0.00 0.01 657.60 2.457

THAUTIL 0.10 0.45 0.00 0.00 0.00 0.00 0.06 0,00 0.24 386.50 0,843

GOSNELL 0.14 0.69 0.00 0.00 0.00 0.02 0.14 0.01 0.10 186.80 1.085

SHEA CK 2 0.08 0.77 0.00 0.00 0.00 0.59 0.10 0.02 0.00 236.60 1.540

BUCK CK 0.05 0.92 0.00 0.00 0.00 0.00 0.00 0.22 0.56 352.10 1.750

LAMPREY 0.01 0.13 0.00 0,00 0.00 0.00 0.00 0.00 0.00 270.00 0.140
(REPEAT)

ALL TRIBS COMB. 0.37 1.06 0.07 0.45 0.14 0.10 0.16 0.00 2476.30 2.354

F I L E  M O R B I D

SITE L O C AT I O N RAINBOW
0+ 1 +  2 +  3 +

CHIN COIIO D V  R M W  L N  C O T T,  SUCKER AREA T O T A L
4+ D A C E  ( M ) 2

M4 R E A C H 2  0 . 0 5  0 . 0 9  0 . 0 0  0 . 0 0  0 . 0 0  0 . 2 3  0 . 0 0  0 . 0 0  0 . 0 1  0 . 6 4  0 . 0 0  0 . 0 0  1 5 6  1 . 0 2 0
M 11 a R  EACH 1 0 . 2 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 8  0 . 2 6  0 . 0 0  0 . 0 0  0 . 0 0  0 . 3 0  0 . 0 0  1 6 9  0 . 8 4 0
M12 "  0 . 2 5  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 3  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 2  0 . 0 0  1 7 7  0 . 3 0 0
M13 '  0 . 0 9  0 . 3 5  0 . 0 0  1 . 3 8  0 . 0 0  0 . 0 0  1 . 2 9  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 9  0 . 0 0  8 9  3 . 2 0 0
M14 "  1 . 5 5  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  5 . 0 7  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  9 7  6 . 6 2 0
M15 "  0 . 3 2  0 . 2 4  0 . 1 3  0 . 0 0  0 . 0 0  0 . 0 8  1 . 1 8  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 3  0 . 0 0  1 1 8  1 . 9 8 0
M16 '  0 . 2 3  0 . 0 6  0 . 0 0  0 , 0 0  0 . 0 0  0 . 0 8  0 . 0 2  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 1 9  0 . 3 9 0
M17 '  0 . 4 9  0 . 0 6  0 . 2 5  0 . 0 0  0 . 0 0  0 . 7 3  0 . 0 6  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 8  0 . 0 0  1 5 7  1 . 6 7 0
M19 .  0 . 3 6  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 2 4  0 ' . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 1 1  0 . 0 0  9 7  0 . 7 1 0
M21 '  0 . 2 7  0 . 0 9  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 6  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 0 9  0 . 4 2 0
Mo l  O W E N  1 0 . 0 5  0 . 2 2  0 . 0 0  0 . 0 0  0 . 0 0  0 . 3 0  3 . 1 0  0 . 0 0  0 . 1 9  0 . 1 7  0 . 0 0  0 . 0 0  1 1 3  4 . 0 3 0
Mot  O W E N  2 0 . 8 6  1 . 8 6  1 . 8 1  0 . 4 3  0 . 0 0  0 . 0 0  0 . 0 0  0 . 7 7  0 . 2 1  0 . 0 4  0 . 0 0  0 . 0 0  1 3 2  5 . 9 8 0

LOCATION

BIOMASS ESTIMATES BY REACH AND TRIBUTARY

RAINBOW C H I N  COIIO D V  R M W  L N  c u r r .  SUCKER AREA T O T A L
FRY P A R R  D A C E  ( M ) 2



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 111.+1.12NUMBER S.E. N/M*M N I L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 35-60 49.7 15 4 19 21.5 2.2 0.127 0.98 1.60 0.20
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 71-79 75.0 2 0 2 2.0 0.0 0.012 0.09 6.79 0.08
Coho all 52-62 57.9 8 4 12 16.0 6.9 0.095 0.73 2.70 0.26
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Vardcn 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Sculpin all 92-100 97.5 4 0 4 4.0 0.0 0.024 0.18 12.49 0.30
TOTAL 43.5 0.258 1.98 0.84

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.4 LOD 5 POOL 40
3 6.8 COBBLE/BOULDER 95 RIFFLE 20
6 10.2 IN VEG RUN 100
9 11.2 OVER VEG OTHER

12 10.7 CUTBANK
15 9.3
18 2.3 TOTAL 100 D90/50: 25/12
20 (cm)
24

SITE: MII.a. R E A C H :  1 M A P # :  93 L/7 PHOTO: (1)#6 A C C E S S :  BOAT D A T E :  Sept 22

SITE LOCATION: Approximately 50 m upstream of rock outcrop.
Moved site upstream from the 1991 location.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): <1 T E M P  (C): 12 T D S  (ppm): N/A p H :  N/A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

7.7
AREA (M*M) 1 6 8 . 6  MARGIN (M) 2 1 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Excellent 50% Good 20% Moderate
RATIONALE: Excellent habitat in loose cobbles along margin. Good in sections with smaller substrate.

STEELHEAD PARR RATING: 15% Good 15% Moderate 70% Poor
RATIONALE: Limited by shallow water depth in most of site.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 33-51 41.6 13 9 22 42.3 34.3 0.239 1.64 1.05 0.25
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 50-53 51.3 3 0 3 3.0 0.0 0.017 0.12 1.91 0.03
Doily Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0,00 0.00
Sculpin all 26 26.0 1 0 1 1.0 0.0 0.006 0.04 3.19 0.02
TOTAL 46.3 0.262 1.80 0.30

0 6.0 LOD POOL 15
3 6.5 COBBLE/BOULDER 100 RIFFLE 13
6 6.4 IN VEG RUN
9 6.8 OVER VEG FLAT 100
12 8.5 CUTBANK
15 7.0
18 TOTAL 80 D90/50: 10/4
20 (cm)
24

SITE: M12 REACH: 1 M A P # :  93 L/7 PHOTO: (5)#24 A C C E S S :  BOAT D A T E :  Sept 22

SITE LOCATION: Approximately 0.5 km upstream from the upper bridge crossing.
Same location as 1991. (Blind bay habitat)

S = SIDE / M = MAINSTEM: S S L O P E  (%): <1 T E M P  (C): 11.8 T D S  (ppm): 22.2 p H :  N/A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: This habitat has changed to a flow-through site with last seasons, root wad no longer present.

POPULATION ESTIMATES:

LOCATION W I D T H
(m)

SITE
COVER

(%)

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

6.9
AREA (M•M) 1 7 6 . 5  MARGIN (M) 2 5 . 7

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Moderate
RATIONALE: Different type of fry habitat in shallow blind bay.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by small substrate and shallow depth.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U l + U 2  NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m t m )

Rbt 0+ 47-54 50.8 2 2 4 5.0 0.0 0.056 0.21 1.68 0.09
Rbt 1+ 85-95 90.7 3 0 3 3.0 0.0 0.034 0.12 10.23 0.35
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 172-173 172.5 2 0 2 2.0 0.0 0.023 0,08 61.31 1.38
Chinook 0+ 0 0 0 0.0 0.0 0.000 0,00 0.00
Colo all 42-87 64.6 14 7 21 31.0 9.2 0.350 1,28 3.70 1.29
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Sculpin alt 82 82.0 1 0 1 1.0 0.0 0.011 0.04 7.73 0.09
TOTAL 42.0 0.474 1.73 3.20

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

0 3.5 LOD POOL 70
3 3.5 COBBLE/BOULDER 100 RIFFLE
6 3.6 IN  VEG RUN 30
9 3.6 OVER VEG OTHER

12 4.3 CUTBANK
15 3.4
18 TOTAL 95 D90/50: 35/20
20 (cm)
24

SITE: M13 REACH: 1 M A P # :  93 1../7 PHOTO: (5)125 A C C E S S :  BOAT D A T E :  Sept 22

SITE LOCATION: Approximately 500 in upstream from Site M12.
Same location as 1991.

S = SIDE / M = MA1NSTEM: S  S L O P E  (%): 1  T E M P  (C): 11.8 T D S  (ppm): 22.4 p H :  N/A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

3.7
AREA (M*M) 8 8 . 7  MARGIN (M) 2 4 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 60% Good 40% Moderate
RATIONALE: Loose cobble with good spaces along inner edge.

STEELHEAD PARR RATING: 60% Good
RATIONALE: Good habitat along the outer edge; deeper sections with higher velocity.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N /L IN -M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 42-60 49.1 3 5 8 8.0 10.6 0.083 0.34 1.55 0.13
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 65-74 69.5 2 1 3 4.0 3.5 0.041 0.17 5.07 0.21
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 12.0 0.124 0.52 0.34

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.3 LOD POOL 50
3 4.7 COBBLE/BOULDER 100 RIFFLE 25
6 5.2 IN VEG RUN 100
9 4.6 OVER VEG OTHER

12 3.0 CUTBANK
15
18 TOTAL 60 D90/50: 35/10
20 (cm)
24

SITE: M14 REACH: 1 M A P # :  93 L/7 PHOTO: (5)123 A C C E S S :  BOAT D A T E :  Sept 22

SITE LOCATION: Morice River at the large gravel bank. Approximately 3.5 km upstream from the upper Morice bridge crossing
Same location as 1991.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1 T E M P  (C): 11.3 T D S  (ppm): 21.4 p H :  7.5
M .= MARGIN / F = FULL SAMPLE: M

11.ict ( v -P"1SAMPLING COMMENTS: Heavy coating of algae on substrate.

POPULATION ESTIMATES:

4.2
AREA (M*M) 9 6 . 5  MARGIN (M) 2 3 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: Good 50% Moderate 50%
RATIONALE: Good habitat along the margin with shallow cobbles.

STEELHEAD PARR RATING: 25% Good 75% Moderate to Poor
RATIONALE: Good in sections along the outer edge containing large boulders. Moderate in sections of shallow cobble.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m s m )

Rbt 0+ 37-63 51.6 16 4 20 21.3 2.0 0.180 0.97 1.75 032
Rbt 1+ 84-95 88.7 3 0 3 3.0 0.0 0.025 0.14 9.61 0.24
Rbt 2+ 101-109 105.0 1 1 2 1.0 0.0 0.008 0.05 15.38 0.13
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 66-72 69.0 2 0 2 2.0 0.0 0.017 0.09 4.93 0.08
Coho all 42-83 59.8 35 9 44 47.1 3.1 0.398 2,13 2.97 1.18
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnosc Dacc all 0 0 0 0.0 0.0 0.000 0.00 0.00
Sculpin all 60 60.0 1 0 1 1.0 0.0 0.008 0.05 3.25 0.03
TOTAL 75.4 0.638 3.41 1.98

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.9 LOD POOL 50
3 4.1 COBBLE/BOULDER 100 RIFFLE 50 25
6 9.0 IN VEG RUN 50
9 4.4 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL 100 D90/50: 30/12
20 (cm)
24

SITE: MI5 REACII: 1 M A P # :  93 L./7 PHOTO: (5)#21 A C C E S S :  BOAT D A T E :  Sept 22

SITE LOCATION: Approximately 4.0 km upstream from upper bridge crossing.
Same location as 1991. However, due to higher discharge, sampled a margin of the sidechannel.

S =  SIDE / M =  MA1NSTEM: S S L O P E  (%): 0.5 T E M P  (C): 10.7 T D S  (ppm): 21.5 p H :  N/A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.4
AREA (M5M) 1 1 8 . 2  MARGIN (M) 2 2 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Excellent 25% Moderate
RATIONALE: Excellent habitat in shallow sections with large loose cobbles.

STEELHEAD PARR RATING: 25% Good
RATIONALE: Limited in most of site due to shallow depth. Good in sections along the outer edge.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE MEAN 1
PASS

2 Ul+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m s m )

Rbt 0+ 39-56 46.5 10 5 15 20.0 7.7 0.168 0.95 1.37 0.23
Rbt 1+ 81 81.0 1 0 1 1.0 0.0 0.008 0.05 7.47 0.06
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 66-72 69.0 1 1 2 2.0 0.0 0.017 0.10 4.93 0.08
Coho all 57 57.0 0 1 1 1.0 0.0 0.008 0.05 2.59 0.02
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 24.0 0.201 1.14 0.40

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (96)

MEAN
DEPTH (cm)

0 2.8 LOD POOL 40
3 6.0 COBBLE/BOULDER 100 RIFFLE 100 15
6 7.9 IN VEG RUN
9 6.4 OVER VEG OTHER

12 5.3 CUTBANK
15
18 TOTAL 80 D90/50: 25/10
20 (cm)
24

SITE: M16 REACH: 1 M A P # :  93 1./7

SITE LOCATION: Adjacent to Site M15.
Same location as 1991.

PHOTO: (5)#22 A C C E S S :  BOAT D A T E :  Sept 22

S = SIDE / M = MAINSTEM: M  S L O P E  (%): <0.5 T E M P  (C): 10.6 T D S  (ppm): 21.8 p H :  N/A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.7
AREA (M*M) 1 1 9 . 3  MARGIN (M) 2 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good in shallow cobble.

STEELHEAD PARR RATING: 25% Moderate 75% Poor
RATIONALE: Moderate in deeper sections along the outer margin. Most of site is limited by shallow depth and low velocity.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+L12 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 37-62 48.1 35 10 45 49.0 3.8 0.312 2.15 1.55 0.49
Rbt 1+ 88 88.0 0 1 1 1.0 0.0 0.006 0.04 9.40 0.06
Rbt 2+ 99-100 99.7 3 0 3 3.0 0.0 0.019 0.13 13.31 0.25
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 61-79 70.3 18 3 21 21.6 1.1 0.138 0.95 5.30 0.73
Coho all 51-61 56.7 2 1 3 4.0 3.5 0.025 0.18 2.55 0.06
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Sculpin all 51-66 58.50 4 0 4 4.0 0.0 0.025 0.18 3.03 0.08
TOTAL 82.6 0.527 3.62 1.67

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.2 LOD POOL 35
3 7.6 COBBLE/BOULDER 100 RIFFLE 100 10
6 8.1 IN VEG RUN
9 8.2 OVER VEG OTHER

12 4.3 CUTBANK
15
18 TOTAL 100 D90/50: 15/8
20 (cm)
24

SITE: M17 REACH: 1 M A P # :  93 LP PHOTO: (5)#20 A C C E S S :  BOAT D A T E :  Sept 21

SITE LOCATION: Approximately 1.5 km downstream from Nado Creek.
Same location as 1991.

S =  SIDE / M = MAINSTEM: S
M = MARGIN / F = FULL SAMPLE: h i

SLOPE (%): 1 T E M P  (C): 10.6 T D S  (ppm): 21.8 p H :  N/A

SAMPLING COMMENTS: Site M18 was not sampled in 1992, due to the presence of chinook redds.

POPULATION ESTIMATES:

6.9
AREA (M•M) 1 5 6 . 9  MARGIN (M) 2 2 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 90% Excellent Good 10%
RATIONALE: Excellent in shallow cobble flats. Good in slighlty deeper sections.

STEELHEAD PARR RATING: 80% Poor 20% Moderate
RATIONALE: Limited in most of site due to shallow depth and low velocity. Moderate in deeper sections along the outer edge.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N /L IN -M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 47-61 54.1 6 4 10 18.0 19.0 0.185 0.85 1.95 0.36
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 62-75 70.3 3 1 4 4.5 1.5 0.046 0.21 5.30 0.24
Coho all 0 0 0 0.0 0.0 0.000 0,00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Sculpin all 91 91.0 1 0 1 1.0 0.0 0.010 0.05 10.31 0.11
TOTAL 23.5 0.241 1.10 0.71

0 5.2 LOD POOL 65
3 4.6 COBBLE/BOULDER 100 RIFFLE
6 4.8 IN VEG RUN 100
9 3.7 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL N/A D90/50: 40/25
20 (cm)
24

SITE: M19 REACH: 1 M A P # :  93 L/7 PHOTO: (4)#5 A C C E S S :  BOAT D A T E :  Sept 21

SITE LOCATION: Approximately 1.5 km downstream of Nado Creek.
Same location as 1991.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1 T E M P  (C): 11.1 T D S  (ppm): 20.6 p H :  7.6
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

LOCATION W I D T H
(m)

SITE
COVER

(%)

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

4.6
AREA (M•M) 9 7 . 4  MARGIN (M) 2 1 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 60% Good 40% Moderate
RATIONALE: Good in loose cobble along the margin. Moderate in deeper sections along the outer edge.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good in deeper sections along the outer edge. Moderate in shallow cobbles.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+1J2 N U M B E R S.E. N/M'M N / L I N - M
MEAN BIOMASS
WT ( g / m ' m )

Rbt 0+ 43-58 51.4 11 4 15 17.3 3.5 0.159 1.23 1.73 0.27
Rbt 1+ 68-73 70.5 2 0 2 2.0 0.0 0.018 0.14 5.07 0.09
Rbt 2+ 0 0 0 0.0 0.0 0,000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 74 74.0 1 0 1 1.0 0.0 0.009 0.07 6.45 0.06
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 20.3 0.186 1.44 0.43

LOCATION WIDTH
(m)

SITE
COVER

(99

SITE
WATER
TYPE (%)

MEAN
DEPTIE (cm)

0 4.3 LOD POOL 60
3 7.2 COBBLE/BOULDER 100 RIFFLE 50 15
6 9.5 IN VEG RUN 50
9 11.0 OVER VEG OTHER

12 9.3 CIJTBANK
15 5.1
18 TOTAL N/A D90/50: 45/15
20 (cm)
24

SITE: M21 REACH: 1 M A P # :  93 Li7 PHOTO: (5)#18 A C C E S S :  BOAT D A T E :  Sept 21

SITE LOCATION: Approximately 400 m downstream of Nado Creek.
Same location as 1991.

S =  SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: M

SLOPE (%): 1 T E M P  (C): 10.9 T D S  (ppm): 21.7 p H :  7.7

SAMPLING COMMENTS: Discharge was slightly lower than the 1991 sample period.

POPULATION ESTIMATES:

7.7
AREA (M`M) 1 0 9 . 0  MARGIN (M) 1 4 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 60% Good 40% Moderate
RATIONALE: Good habitat in shallow cobbles.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good in outer cobble sections with greater depth and velocity. Moderate along inner edge.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+1.12 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 28 - 4 6 41.5 5 1 6 6.3 0.8 0.055 0.31 0.97 0.05
Rbt 1+ 68 - 97 81.7 2 1 3 4.0 3.5 0.035 0.20 6.14 0.22
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 48 -68 56.1 14 1 15 15.1 0.3 0.133 0.75 2.23 0.30
Coho all 40-82 56.9 115 18 133 136.3 2.5 1.207 6.78 2.57 3.10
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 31-48 37.7 37 3 40 40.3 0.6 0.356 2.00 0.54 0.19
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 30-81 43.3 11 5 16 20.2 6.1 0.179 1.00 0.95 0.17
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 222.1 1.966 11.05 4.03

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE

TYPE
WATER

(%)
MEAN
DEPTH (cm)

0 3.7 LOD 50 POOL 60 40
3 5.0 COBBLE/BOULDER 25 RIFFLE 6
6 5.4 IN VEG 25 RUN 40
9 6.5 OVER VEG OTHER

12 7.5 CUTBANK
15
18 TOTAL 50 D90/50: 50r2
20 (cm)
24

SITE: Mol  R E A C H :  1 MAP#: 93 L/2 P H O T O :  (2)#17

SITE LOCATION: Approximately 50 m downstream of road culvert.
Site was moved below the road because of beaver activity at culvert.

ACCESS: VEH D A T E :  Aug 27

S = SIDE / M = MAINSTEM: M  S L O P E  (%):1.5 T E M P  (C): 10.5 T D S  (ppm): 92 p H :  7.5
M = MARGIN / F = FULL SAMPLE: F  I / r.,..t,.,0,_ - r  ALK-.

SAMPLING COMMENTS: Total estimated discharge was 3 cfs. Upstream fish movements restricted by culverts and beaver dam.

POPULATION ESTIMATES:

5.6
AREA (M*M) 1 1 3 . 0  MARGIN (M) 2 0 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good in debris cover and moderate in shallow areas.

STEELHEAD PARR RATING: 40% Moderate 60% Poor
RATIONALE: Complex debris cover in some sections but generally limited by shallow depth.

' r ,





MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N f t e M  N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 40-65 52.2 83 22 105 112.9 5.0 0.794 5.30 1.81 1.43
Rbt 1+ 75 - 98 86.3 17 4 21 22.2 1.8 0.156 L04 7.17 1.12
Rbt 2+ 104 -133 113.0 6 2 8 9.0 2.1 0.063 0.42 15.30 0.97
Rbt 3+ 158-180 169.0 2 0 2 2.0 0.0 0.014 0.09 47.63 0.67
Rbt 4+ 250 250.0 1 0 1 1.0 0.0 0.007 0.05 143.60 1.01
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Vardcn 0+ 45 -61 53.1 20 3 23 23.5 1.0 0.165 1.10 1.51 0.25
Dolly Varden 1+ 74 - 133 113.0 3 0 3 3.0 0.0 0.021 0.14 15.32 0.32
M. Whitefish 0+ 62 -80 71.8 4 2 6 8.0 4.9 0.056 0.38 3.88 0.22
M. Whitefish 1+ 110 - 124 117.0 1 1 2 2.0 0.0 0.014 0.09 17.41 0.24
Longnose Dace all 41-109 73.1 13 3 16 16.9 1.6 0.119 0.79 4.01 0.48
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 200.6 1.411 9.42 6.71

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (96)

MEAN
DEPTH (cm)

0 7.2 LOD 20 POOL 60 60
3 8.0 COBBLE/BOULDER 60 RIFFLE 40 7
6 4.3 IN VEG RUN
9 7.2 OVER VEG 10 OTHER

12 CUTBANK
15
18 TOTAL N/A D90/50: 2016
20 (cm)
24

SITE: Mo3 R E A C H :  5 MAP#: 93 L/2 P H O T O :  (2)#20 ACCESS: VEH D A T E :  Aug 31

SITE LOCATION: Approximately 70 m downstream of the 36 km sign, where creek is alongside road.
Same location as 1991. Lower nct was moved downstream 3-4  m to include more pool habitat.

S =  SIDE / M =  MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

SLOPE (%): 0.5 T E M P  (C): 11.9 T D S  (ppm): 54.4 p H :  7.6

‹,4Lc"--1

POPULATION ESTIMATES:
arr- e  ' 1 , 4 7

6.7
AREA (M1M) 1 4 2 . 2  MARGIN (M) 2 1 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 60% Good 40% Moderate
RATIONALE: Good habitat in shallow riffle sections. Moderate in deeper pool areas.

STEELHEAD PARR RATING: 40% Good 40% Moderate 20% Poor
RATIONALE: Good habitat in deeper pool sections with nearby cover. Moderate in shallow cobbles.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 23-61 46.2 35 19 54 76.6 19.1 0.335 2.47 1.12 0.38
Rbt 1+ 66-90 83.5 5 1 6 6.3 0.8 0.027 0.20 6.28 0.17
Rbt 2+ 103-119 112.0 4 0 4 4.0 0.0 0.017 0.13 15.25 0.27
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 62-76 68.1 6 5 11 36.0 99.5 0.157 1.16 3.86 0.61
Coho all 28-90 59.3 74 39 113 156.5 25.0 0.684 5.05 2.46 1.68
Dolly Vardcn 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 118 118.0 1 0 1 1.0 0.0 0.004 0.03 17.47 0.08
M. Whitefish 0+ 44-68 52.8 2 3 5 5.0 13.4 0.022 0.16 1.36 0.03
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 25-45 33.3 1 2 3 3.0 3.5 0.013 0.10 0.46 0.01
Sculpin all 95 95.00 1 0 1 1.0 0.0 0.004 0.03 0.00
TOTAL 289.3 1.265 9.33 3.21

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 9.2 LOD POOL 50 50
3 8.1 COBBLE/BOULDER 100 RIFFLE 50 20
6 8.0 IN VEG RUN
9 6.8 OVER VEG OTHER

12 7.5 CUTBANK
15 5.7
18 6.5 TOTAL 90 D90/50: 35/10
20 7.2 (cm)
24

SITE: Mll  R E A C H :  1 MAP#: 93 L/3 P H O T O :  (6)#3

SITE LOCATION: Lamprey Creek under lower bridge crossing.
Same location as 1991. Discharge slightly higher than last season.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

ACCESS: VEH D A T E :  Sept 25

TEMP (C): 7.7 T D S  (ppm): 57.0 p H :  7.5

4 J  wry�l- . 4 " - - ' L

POPULATION ESTIMATES:

7.4
AREA ( W M )  2 2 8 . 6  MARGIN (M) 3 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good to Excellent
RATIONALE: Large cobbles with good interstitial spaces.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good in deeper sections with higher velocity. Limited in other areas due shallow depth.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m s t n )

Rbt 0+ 40-59 48.5 27 8 35 38.4 3.5 0.140 1.08 1.32 0.18
Rbt 1+ 63-93 82.8 3 0 3 3.0 0.0 0.011 0.08 6.12 0.07
Rbt 2+ 102-136 121.5 6 2 8 9.0 2.1 0.033 0.25 19.50 0.64
Rbt 3+ 150-155 152.8 3 1 4 4.5 1.5 0.016 0.13 38.99 0.64
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 81-100 89.7 2 7 9 9.0 1.7 0.033 0.25 9.24 0.30
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Sucker 0+ 60-64 62.0 1 1 2 2.0 0.0 0.007 0.06 3.05 0.02
M. Whitefish 0+ 62-67 64.2 0 5 5 5.0 0.0 0.018 0.14 2.48 0.05
M. Whitefish 1+ 112-202 153.9 5 3 8 12.5 10.6 0.045 0.35 3.68 0.17
Longnose Dace all 23-98 50.9 28 7 35 37.3 2.6 0.136 1.05 1.48 0.20
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 120.7 0.439 3.41 2.27

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.0 LOD 50 POOL 95 100
3 8.2 COBBLE/BOULDER RIFFLE 5 8
6 8.9 IN VEG RUN
9 9.1 OVER VEG OTHER

12 7.6 CUTBANK 50
15 6.7
18 6.8 TOTAL 50 D90/50: 8/3
20 7.8 (cm)
24

SITE: M12 R E A C H :  2 MAP#: 93 L/3 P H O T O :  (6)#2

SITE LOCATION: Approximately 100 m downstream of the upper bridge crossing.
Same location as 1991. Due to heavy rains, discharge was higher than last season.

ACCESS: VEIL D A T E :  Sept 25

S = SIDE / M = MAINSTEM: M  S L O P E  (%):<1 T E M P  (C): 7.6 T D S  (ppm): 56.1 p H :  7.3
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

7.8
AREA ( W M )  2 7 4 . 8  MARGIN (M) 3 5 . 4

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Poor 50% Moderate
RATIONALE: Moderate habitat in deeper sections. Limited cover in most sections.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good in deep sections near cutbank cover. Moderate along gravel edge due to shallow depth with poor cover.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m t m )

Rbt 0+ 33 -58 43.0 217 55 272 290.7 7.5 1.886 12.37 0.88 1.66
Rbt 1+ 87 87.0 1 0 1 1.0 0.0 0.006 0.04 7.21 0.05
Ct 0+ 42 42.0 1 0 1 1.0 0.0 0.006 0.04 0.82 0.01
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0,0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 25 - 111 42.1 19 4 23 24.1 1.6 0.156 1.02 0.88 0.14
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 316.7 2.055 13.48 1.85

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.8 LOD POOL 9 5 25
3 5.6 COBBLE/BOULDER 50 RIFFLE 5 5
6 8.4 IN VEG RUN
9 5.0 OVER VEG 10 OTHER

12 8.0 CUTBANK 40
15
18 TOTAL 25 D90/50: 25/3
20 (cm)
24

SITE: MI3 R E A C H :  2 MAP#: 93 1/3 P H O T O :  (1)#12

SITE LOCATION: Approximately 1 km upstream of the bridge on the Bill Nye road.
Same location as 1991.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 1
M =  MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Heavy seeding again with extreme low flow, est 1 cfs.

POPULATION ESTIMATES:

ACCESS: VEEI D A T E :  Aug 19

TEMP (C): 16.7 T D S  (ppm): 34.0
Unut_ ..1?

t r y . ) 1 ` " " 1

pH: 7.3

6.6
AREA (M*M) 1 5 4 . 2  MARGIN (M) 2 3 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good
RATIONALE: Shallow, slow moving water.

STEELHEAD PARR RATING: Poor
RATIONALE:



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N /L IN -M
MEAN BIOMASS
WT (gin: ism)

Rbt 0+ 35-53 43.5 31 4 35 35.6 1.0 0.155 1.87 0.89 0.14
Rbt 1+ 64 - 112 77.9 23 1 24 24.0 0.2 0.105 1.27 6.16 0.65
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0,00
Coho all 35 35.0 1 0 1 1.0 0.0 0.004 0.05 0.45 0.002
Dolly Varden 0+ 40-42 41.0 1 1 2 2.0 0.0 0.009 0.11 0.61 0.01
Dolly Varden 1+ 70-73 71.5 2 0 2 2.0 0.0 0.009 0.11 3.43 0.03
M. Whitefish 0+ 43 43.0 1 0 1 1.0 0.0 0.004 0.05 0.72 0.003
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 85-122 103.1 12 1 13 13.1 0.4 0.057 0.69 8.47 0.48
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 78.7 0.344 4.14 1.31

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 12.5 LOD POOL 50 30
3 12.5 COBBLE/13OULDER 100 RIFFLE 50 20
6 12.0 IN VEG RUN
9 11.2 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL 60 D90/50: 70/8
20 (cm)
24

SITE: Mt1 R E A C H :  1 MAP#: 93 L13 P H O T O :  (2)#8 ACCESS: HEL D A T E :  Aug 25

SITE LOCATION: Approximately 4 km upstream from the Gosnell Creek confluence.
Due to low discharge this site was moved across the channel from the 1991 location.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 0.5 T E M P  (C): 15.3 ' I D S  (ppm): 55.0 p H :  7.6
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

12.1
AREA (M5M) 2 2 9 . 0  MARGIN (M) 1 9 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Excellent 30% Good 40% Moderate
RATIONALE: Shallow low velocity cobble habitat.

STEELHEAD PARR RATING: 30% Good 70% Moderate
RATIONALE: Good habitat in deep, fast flowing sections with boulder substrate. Moderate in shallow areas with poor cover.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 29-46 37.1 11 2 13 13.4 1.0 0.085 0.90 0.56 0.05
Rbt 1+ 66-93 76.5 5 1 6 6.3 0.8 0.040 0.42 6.01 0.24
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 32-56 42.8 2 2 4 4.0 0.0 0.025 0.27 0.70 0.02
Dolly Varden 1+ 62-72 67.0 3 0 3 3.0 0.0 0.019 0.20 2.81 0.05
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 26.7 0.169 1.78 0.36

LOCATION WIDTH
(m)

SITE
COVER
(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 9.6 LOD POOL 30
3 10.3 COBBLE/BOULDER 100 RIFFLE 95 15
6 9.9 IN VEG RUN 5
9 12.2 OVER VEG OTHER
12 CUTBANK
15
18 TOTAL 80 D90/50: 40/10
20 (cm)
24

SITE: Mt2 R E A C H :  1 MAP#: 93 L/6 P H O T O :  (2)#9 ACCESS: HEL D A T E :  Aug 25

SITE LOCATION: Approximately 100 m upstream of the small tributrary below Gabriel Creek.
Same general location as 1991 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 15 T D S  (ppm): N/A p H :  7.6
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 60 cfs discharge in sample sidechannel.

POPULATION ESTIMATES:

10.5
AREA (M*M) 1 5 7 . 5  MARGIN (M) 1 5 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good in shallow cobble riffle. Moderate habitat in sections with higher velocity.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good in mid-channel sections with high velocity.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE MEAN 1
PASS

2 1.11+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 41-58 48.6 8 2 10 10.7 1.4 0.120 0.46 1.24 0.15
Rbt 1+ 69-98 82.2 10 1 11 11.1 0.4 0.125 0.48 6.63 0.83
Rbt 2+ 103-106 104.5 2 0 2 2.0 0.0 0.022 0.09 9.19 0.21
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 51-53 52.0 2 0 2 2.0 0.0 0.022 0.09 1.28 0.03
Dolly Varden 1+ 72-98 82.5 4 0 4 4.0 0.0 0.045 0.17 5.35 0.24
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 40-68 55.1 6 1 7 7.2 0.6 0.081 0.31 1.95 0.16
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 37.0 0.416 1.59 1.61

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.5 LOD POOL
3 4.9 COBBLE/BOULDER 100 RIFFLE 80 25
6 4.9 IN VEG RUN
9 4.5 OVER VEG FLAT 20

12 3.7 CUTBANK
15 2.4
18 TOTAL 70 D90/50: 12/7
20 (cm)
24

SITE: Mgl R E A C H :  1 MAP#: 93 113 P H O T O :  (7)#3,4 ACCESS: VEI I  D A T E :  Oct 16

SITE LOCATION: Approximately 50 m downstream of bridge.
Due to higher discharge this site was moved downstream approximately 100 m from the 1991 location.

S = SIDE / M = MAINSTEM: S S L O P E  (96): 1 T E M P  (C): 1.3 T D S  (ppm): 30.4 p H :  7.9
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS: This sampling was conducted during high discharge after heavy rains.

POPULATION ESTIMATES:

3.8
AREA (M•M) 8 8 , 9  MARGIN (M) 2 3 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Poor
RATIONALE: Good habitat in lower velocity areas near the margin.

STEELHEAD PARR RATING: 80% Moderate 20% Poor
RATIONALE: Moderate habitat in sections with adequate depth and velocity. Could be improved with large substrate.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32-47 38.0 13 5 18 21.1 4.3 0.216 1.16 0.60 0.13
Rbt 1+ 61-83 72.3 6 0 6 6.0 0.0 0.061 0.33 5.57 0.34
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 44-55 49.5 1 1 2 2.0 0.0 0.020 0.11 1.38 0.03
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 47 47.0 1 0 1 1.0 0.0 0.010 0.05 0.95 0.01
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 25-32 28.6 9 1 10 10.1 0.4 0.103 0.56 0.42 0.04
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 40.3 0.411 2.21 0.55

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.5 LOD POOL 20
3 6.7 COBBLE/BOULDER 100 RIFFLE 10
6 7.3 IN VEG RUN
9 5.3 OVER VEG OTHER

12 3.1 CUTBANK
15
18 TOTAL 75 D90/50: 20/10
20 (cm)
24

SITE: Mgt R E A C H :  2 MAP#: 93 L/3 P H O T O :  (2)#7 ACCESS: HEL D A T E :  Aug 25

SITE LOCATION: Gosnell Creek, below the square corner (mapsheet) and upstream of the unnamed tributary.
Same location as 1991.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): <1 T E M P  (C): 12.6 m s  (ppm): 42.7 p H :  7.6
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.4
AREA (M*M) 9 7 . 9  MARGIN (M) 1 8 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Good 20% Moderate
RATIONALE: Shallow cobble with adequate current.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by shallow depth and small substrate.



MOR10E RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N/M•M N I L I N - M
MEAN BIOMASS
WT ( g / m ' m )

Rbt 0+ 32-47 37.8 14 4 18 19.6 2.4 0.162 L17 0.56 0.09
Rbt 1+ 60-88 72.9 12 , 5 17 20.6 5.0 0.170 1.22 5.63 0.96
Rbt 2+ 105-119 112.7 3 0 3 3.0 0.0 0.025 0.18 10.19 0.25
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 38-91 55.7 39 13 52 58.5 5.4 0.484 3.48 2.01 0.97
Dolly Varden 0+ 37-43 40.7 4 2 6 8.0 4.9 0.066 0.48 0.60 0.04
Dolly Vardcn 1+ 65-143 98.2 2 0 2 2.0 0.0 0.017 0.12 9.17 0.15
M. Whitefish 0+ 53 53.0 1 0 1 1.0 0.0 0.008 0.06 1.37 0.01
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 112.7 0.931 6.71 2.48

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE

TYPE
WATER

(%)
MEAN
DEPTH (cm)

0 8.9 LOD 10 POOL 95 50
3 7.4 COBBLE/BOULDER 60 RIFFLE 15
6 7.2 IN VEG 30 RUN 5
9 6.2 OVER VEG OTHER

12 6.3 CUTBANK
15
18 TOTAL 75 090/50: 12/25
20 (em)
24

SITE: Ms1 R E A C H :  1 MAP#: 93 L/SW P H O T O :  (2)#5 ACCESS: I IEL D A T E :  Aug 25

SITE LOCATION: Lower end of Shea Creek, approximately 1 km upstream from Gagne11 Creek.
Same general area as 1991.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 0.5 T E M P  (C): 12.5 T D S  (ppm): 26.1 p H :  7.6
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimated discharge was 3 -5  cfs.

POPULATION ESTIMATES:

7.2
AREA (M•M) 1 2 1 . 0  MARGIN (M) 1 6 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Good 25% Moderate
RATIONALE:

STEELHEAD PARR RATING: 25% Good 75% Moderate
RATIONALE:



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / r e m )

Rbt 0+ 40-48 43.8 4 2 6 8.0 4.9 0.069 0.48 0.91 0.06
Rbt 1+ 68-87 77.3 6 0 6 6.0 0.0 0.052 0.36 6.10 0.32
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 51-86 71.2 4 1 5 5.3 1.0 0.046 0.32 4.41 0.20
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 62 62.0 1 0 1 1.0 0.0 0.009 0.06 2.23 0.02
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0,0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 20.3 0.176 1.21 0.60

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.3 LOD POOL 95 60
3 6.8 COBBLE/BOULDER 100 RIFFLE 30
6 7.4 IN VEG RUN 5
9 6.3 OVER VEG OTHER

12 6.6 CUTBANK
15
18 TOTAL 80 D90/50: 35/10
20 (cm)
24

SITE: Ms2 R E A C H :  2 MAP#: 93 IISW P H O T O :  (6)#2

SITE LOCATION: Shea Creek downstream of falls below lake outlet.
Same location as 1991.

ACCESS: HEL A u g  25

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 13.8 m s  (ppm): 24.5 p H :  7.6
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Ex t reme low flow, discharge was estimated at 3-5 d i .

POPULATION ESTIMATES:

6.9
AREA (M•M) 1 1 5 . 6  MARGIN (M) 1 6 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 60% Good 40% Moderate
RATIONALE: Good in sections with cobble substrate.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good in deep sections with cobble/boulder substrate. Moderate in slow shallow sections of margin.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 UI+U2 NUMBER S.E. N/M5M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 47-59 55.0 7 1 8 8.2 0.5 0.023 0.19 2.28 0.05
Rbt 1+ 73-98 85.5 20 7 27 30.8 4.3 0.087 0.72 7.55 0.66
Rbt 2+ 101-124 107.2 5 1 6 6.3 0.8 0.018 0.15 14.53 0.26
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Sucker 0+ 83 83.0 0 1 1 1.0 0.0 0.003 0.02 7.40 0.02
M. Whitefish 1+ 202 202.0 1 0 1 1.0 0.0 0.003 0.02 79.10 0.22
Longnose Dacc all 18-108 53.0 49 61 110 110.0 0.0 0.312 2.56 1.78 0.56
Prickly Scuipin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 157.2 0.446 3.66 1.77

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 9.4 LOD POOL 3 0 40
3 10.1 COBBLE/BOULDER 95 RIFFLE 70 12
6 8.6 IN VEG 5 RUN
9 9.0 OVER VEG OTHER

12 8.0 CUTBANK
15 7.1
18 6.5 TOTAL 80 D90/50: 35/10
20 6.8 (cm)
24

SITE: BB3 R E A C H :  M A P # :  P H O T O :  (2)119 A C C E S S :  VEH D A T E :  Aug 31

SITE LOCATION: Approximately 150 m downstream of Buck Creek bridge.
Same location as past years.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 9.5 T D S  (ppm): 84.4 p H :  7.7
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Low discharge estimated 5 cfs.

POPULATION ESTIMATES:

8.2
AREA ( W M )  3 5 2 . 1  MARGIN (M) 4 3 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Good 20% Moderate
RATIONALE: Good in shallow sections with cobble/boulder substrate.

STEELHEAD PARR RATING: 50% Moderate 50% Poor
RATIONALE: Limited by low flows this season. Parr may have moved into downstream habitat.



MORICE RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / n e - m )

Rbt 0+ 32-48 42.3 1 2 3 4.0 3.5 0.015 0.17 0.84 0.01
Rbt 1+ 83-91 87.0 2 0 2 2.0 0.0 0.007 0.09 7.21 0.05
Rbt 2+ 126 126.0 0 1 1 1.0 0.0 0.004 0.04 21.76 0.08
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 7.0 0.026 0.30 0.15

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0
3
6
9

12
15
18
20
24

11.5
11.4
11.5
11.6

LOD
COBBLE/BOULDER
IN VEG
OVER VEG
CUTBANK

TOTAL

10
50

40

30

POOL
RIFFLE

RUN 1 0 0
OTHER

D90/50: 25/3
(cm)

35

SITE: M13 R E A C H :  2 M A P # :  93 1.13 P H O T O :  (7)#1,2 A C C E S S :  VEH D A T E :  Oct 16

SITE LOCATION: Approximately 1 km upstream of the bridge on the Bill Nye road.
Repeat site at same location. October sample.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 1 T E M P  (C): 0.1 T D S  (ppm): N/A p 1 1 : 7 . 8
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Approximately 50% of site was ice covered. Lost lower act during the first pass.
Sampling difficulty due to higher flows after heavy rains.

POPULATION ESTIMATES:

11.5
AREA (M*M) 2 7 0 . 3  MARGIN (M) 2 3 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 50% Poor
RATIONALE: Limited cover due to small substrate. Faster, deep water at these flows.

STEELHEAD PARR RATING: 20% Good 80% Poor to Moderate
RATIONALE: Good habitat in some sections with cutbanks and LOD.



Appendix  3 .  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  t h e  S u s t u t  R i v e r  a n d  T r i b u t a r i e s  1 9 9 2 .
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Appendix 3 Figure 1, Water Temperatures in the Upper Sustut River 1992,



Appendix 3 Table 1. Sustut River Catch Composition for Sample Sites 1992.

428.6 115.5 18.0 14.0 147.5 320.8 34.8 73.4 52.3 0.0 7.0 3038.2 430.1
40.3 10.9 1.7 1.3 30.1 3.3 6.9 4.9 0.0 0.7 100

Parr =13.9 % TOTAL FISH = 1064.4

Ssl S u s t u t 22 59 20.5
Ss2 L a k e  inlet 30 20.0
Ss3 " 1 7 83 26.2
Sbl B e a r  River 52 1 1 1 1 2 103 21.3
Sb2 • 33 7 3 10 24 15 2 13 124 17.0
Sj1 Johanson Ck 1 2 1 3 14 1 28 1 186 25.3
Sj2 g 3 4 1 5 1 17 136 21.5
Sj4 g 6 5 94 16.7
Sj7 g 1 1 2 1 72 17.4
Sj8 g 40 1 205 22.2
SUal Unnamed A 2 2 4 2 79 12.9
SUbl Unnamed B 1 2 3 5 18 105 15.9
Sjsl S o l o  Creek 4 21 76 17.2
aid_ ' 32 8 35 112 28.5
Sjd1 D a r b  Creek 4 3 7 6 153 16.7

TOTAL 165.9 21 10 4 35 40.1 33.1 159.1 21.7 2 0 1616 299.3
PERCENT 36.3 4.6 2.2 0.9 8.8 7.2 34.8 4.7 0.4 0.0 100

Parr=7.7 % TOTAL FISH = 456.9

ALE = FISTI2

SITE L O C AT I O N RAINBOW C H I N  C O H O  D V  R M W  L N  B U R B O T  A R E A  LENGTH
0+ 1 +  2 +  3 +  P a r r DACE ( M ) 2  ( M )

S1 S u s t u t  1 9  4  4  1 5  9  1  1 0 8  1 6 . 3
S3 b e l o w  Bear 8  3  3  1 0  9  2 3  1 5 4  1 7 . 3
S4 1  2  2  1 7  5  1  7 6  2 0 . 0
S6 1  2 0  1  2 0 . 6  1 5  2 9  2 2  9  2 5 0  2 2 . 7
SIO 3 2  3  2  5  2 3  1 5 6  1 6 . 3
SIOa 2 9  5  5  1 5  1 4 3  1 6 . 3
Sl l  S u s t u t  1 2  1  9  1 9 5  2 1 . 0
S12 a b o v e  Bear 1  1  4  5  1 6  8  1 6 2  1 6 . 1
S13 4  4  1  7 4  1 3 . 0
S14 1  2  1  3  2 0  6  1 1 9  1 9 . 6
S15 1 2  3  1  4  1 8  1  1 2 5  1 7 . 0
S16 2 4  2  2  1 0  1  1 4 0  2 2 . 0
S17 1 2  3  1  4  2 0  5  1 2 4  1 8 . 5
S19 9  9  4  1  1 4  1 1  1 3 8  1 6 . 9
S20 5  5  5 . 3  1 2  7 3  1 1 . 5
S22 '  4 3  7  7  8  1  1  7 3  1 2 . 0
S24 '  4 1  1 6  1  1  1 8  3 2  3  5  9 5  1 5 . 8
S25 '  3 4  1  1  4  1 1 0  2 5 . 9
S26 •  2 0  1  1  9 2  1 1 . 1
S27 4 1  1  1  2 3  3  5  6 7  2 5 . 8
S28 '  3 8  2 0  2  4  2 6 . 1  1 5  2 0 7  1 9 . 1
S29 •  5 4  1 4  2  2  1 7 . 5  9  1  1 0 6  2 5 . 8
S30 "  1 0  1  7  2 5 2  2 0 . 0



Appendix 3 Table 1 (cont'd). Sustut River Catch Compostion for Sample Sites 1992.
PILE FISEESUM (Bic.*  to e o n ® )

55.3 5.2 2.0 0.0 16.3 9.8 1.3 8.8 1.3 0.0 100

Johanson Creek 49.5 7 1 2 15.1 1 52.5 1 0 0 692.3 129.1

38.3 5.4 0.8 1.5 11.7 0.8 40.7 0.8 0.0 0.0 100

Johanson 'Friths. 31.7 6 6 2 0 17 81.6 0 0 0 525.4 144.3

22.0 4.2 4.2 1.4 0.0 11.8 56.5 0.0 0.0 0.0 100

Sustut River Total 428.6 115.5 18 14 320.8 34.8 73.4 52.3 0 7 3038 1064.4

40.3 10.9 1.7 1.3 30.1 3.3 6.9 4.9 0.0 0.7 100

LOCATION
0+

RAINBOW
1+ 2 +

CHIN C O I I O  l 7 V  R M W  L N  B U R B O T  A R E A  T O T A L
3+ D A C E  ( M ) 2  C A T C H

Sustut below Bear 8 9 . 8  3 1 . 6  8  0  9 5 . 2  2 8 . 8  4 3 . 6  3 4 . 2  0  0  8 8 6  3 3 1 . 2
27.1 9 . 5  2 . 4  0 . 0  2 8 . 7  8 . 7  1 3 . 2  1 0 . 3  0 . 0  0 . 0  1 0 0

Sustut above Bear 3 3 8 . 8  8 3 . 9  1 0  1 4  2 2 5 . 6  6  2 9 . 8  1 8 . 1  0  7  2 1 5 2 . 2  7 3 3 . 2
46.2 1 1 . 4  1 . 4  1 . 9  3 0 . 8  0 . 8  4 . 1  2 . 5  0 . 0  1 . 0  1 0 0

Sustut Lk inlet 0  0  0  0  0  0  2 3  7 . 2  0  0  1 7 1 . 7  3 0 . 2
0.0 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  7 6 . 2  2 3 . 8  0 . 0  0 . 0  1 0 0

Bear River 84.7 8  3  0  2 5  1 5 . 1  2  1 3 . 5  2  0  2 2 6 . 6  1 5 3 . 3



Appendix 3 Table 2. Sustut  Rvier Biomass Estimates by Reach and Tributaries 1992.

SI R e a c h  1 0.11 0.16 0.00 0.00 0.16 0.33 0.00 0.21 0.01 0.00 0.00 108 0.820
S3 ' 0.05 0.12 0.00 0.00 0.12 0.22 0.00 0.49 0.19 0.00 0.00 154 1.070
S4 ' 0.01 0.19 0.00 0.00 0.19 0.70 0.00 0.10 0.01 0.00 0.00 76 1.010
56 ' 0.004 0.52 0.08 0.00 0.60 0.17 0.46 0.84 0.00 0.00 0.00 250 2.074
S9 " 0.20 0.15 0.15 0.00 0.30 0.57 0.00 0.00 0.00 0.00 0.00 156 1.070

Mean 0.07 0.23 0.05 0.00 0.27:.. 0.40 < 0.09 0.33 0.04 0.00 0.00 744 1.21
S10a R e a c h  2 0.26 0.00 0.44 0.00 0.44 0.46 0.00 0.00 0.00 0.00 0.00 143 1.160
SI 1 • 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.30 0.70 0.00 0.00 195 1.270

Mean 0.13 : 0.00 0 0.22 0.00 0.22 0.37 0.00 0.15 0.35 0.00 0.00 338 1.22.
S12 R e a c h  3 0.01 0.07 0.00 0.70 0.77 0.41 0.00 0.74 0.00 0.00 0.00 162 1.930
S13 ' 0.10 0.00 0.00 0.00 0.00 0.24 0.00 0.13 0.00 0.00 0.00 74 0.470

Mean 0.06 . 0.04 0.00 0.35 0.39 0.33 0.00 0.44 0.00 0.00 0.00 236 1.20
S14 R e a c h  4 0.02 0.14 0.00 0.16 0.30 0.62 0.00 0.36 0.00 0.00 0.00 119 1.300
S15 " 0.10 0.15 0.00 0.27 0.42 0.43 0.00 0.05 0.00 0.00 0.00 125 1.000
516 • 0.19 0.09 0.00 0.00 0.09 0.22 0.00 0.04 0.00 0.00 0.00 140 0.540
S17 " 0.12 0.22 0.15 0.00 0.37 0.47 0.00 0.85 0.00 0.00 0.00 124 1.810
S19 • 0.08 0.48 0.45 0.24 1.17 0.22 0.00 0.00 0.00 0.00 0.00 138 1.470
S20 ' 0.08 0.57 0.00 0.00 0.57 0.52 0.00 0.00 0.00 0.00 0.00 73 1.170

Mean 0.10 0.28 0.10 0.11 0.49 041 0.00 0.22 0.00 0.00 0.00 719 1.22
S22 R e a c h  5 0.53 0.60 0.00 0.00 0.60 0.22 0.00 0.03 0.34 0.00 0.00 73 1.720

S24 R e a c h  6 0.38 1.16 0.16 0.25 1.57 1.18 0.17 0.12 0.00 0.00 0.00 95 3.420
S25 ' 0.25 0.07 0.00 0.00 0.07 0.09 0.00 0.00 0.00 0.00 0.00 110 0.410
S26 " 0.18 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.04 0.00 0.00 92 0.260
S27 • 0.52 0.08 0.00 0.00 0.08 1.05 0.18 0.00 0.13 0.00 0.00 67 1.960

Mean 0.33  0.33 0.04 0.06 0.43 0.59 0.09 0.03 0.04 0.00 0.00 363 1.51
S28 R e a c h  7 0.14 0.70 0.12 0.64 1.46 0.18 0.00 0.00 0.00 0.00 0.00 207 1.780
S29 ' 0.46 0.95 0.23 0.55 1.73 0.25 0.00 0.00 0.03 0.00 0.00 106 2.470

Mean 030:.... 0.83 - 0,18 0.60 1.60 0.22 0.00 0.00 0.02 .00 0.00 314 2.13

Mean Reaches 1-7 0.17 0.29 0.08 0.13 0.50 0.40 0.04 0.19 0.07 0.00 0.00 2786 1.37

S30 S u s t u t 0.00 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.01 0.00 0.52 252 0.760
Ss 1 L a k e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.42 0.00 0.00 0.00 59 4.420
Ss2 ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30 0.000
Ss3 ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.18 0.00 0.00 83 0.310

Sb1 B e a r  River 0.37 0.10 0,00 0.00 0.10 0.04 0.00 0.00 0.03 0.08 0.00 103 0.620
Sb2 ' 0.20 0.39 0.31 0.00 0.70 0.63 0.30 0.06 0.19 0.00 0.00 124 2.080

0.29 0.25 0.16 0.00 0.40 0.34 0.15 0,03 0.11 0.04 0.00 227 1.35
Sj1 Johanson Ck 0.01 0.08 0.08 0.00 0.16 0.16 0.03 0.54 0.02 0.00 0.00 186 0.920
Sj2 " 0.02 0.24 0.00 0.30 0.54 0.05 0.00 1.02 0.00 0.00 0.00 136 1.630
Sj4 ' 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.00 0.00 0.00 94 0.270
Sj7 ' 0.00 0.00 0.00 0.33 0.33 0.00 0.00 0.06 0.00 0.00 0.00 72 0.390
Sj8 ' 0.18 0,00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 205 0.190

006' 0.06 0.02 013 0.21 0.04 aim 0.37 0.00 0.00 0.00 692 0.68
SUa1 Unnamed A 0.00 0.19 0.39 0.00 0.58 0.00 0.00 0.22 0.00 0.00 0.00 79 0.800
SUbl Unnamed B 0.00 0.00 0.14 1.47 1.61 0.00 0.41 1.12 0.00 0.00 0.00 105 3.140
Sjsl S o l o  Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.60 0.00 0.00 0.00 76 0.880
SUet • 0.20 0.00 0.00 0.00 0.00 0.00 0.30 1.68 0.00 0.00 0.00 112 2.180
Sjdl D a r b  Creek 0.00 0.26 0.32 0.00 0.58 0.00 0.00 0.06 0.00 0.00 0.00 153 0.640

FILE = SUSB.102

Note: The area sampled is shown as total area within the shaded rows.

SITE L O C AT I O N
0+

RAINBOW
1+ 2 + 3+ P a r r

CHIN C O D O  D V  R M W  L N  B U R B O T  A R E A  TO TA L
DACE



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 36-47 40.1 15 3 18 18.8 1.3 0.173 1.15 0.61 0.11
Rbt 1+ 61-80 71.0 2 1 3 4.0 3.5 0.037 0.25 4.43 0.16
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rht 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 47-63 56.0 14 1 15 15.1 0.3 0.139 0.92 2.40 0.33
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Vardcn 0+ 41-52 47.3 3 1 4 4.5 1.5 0.042 0.28 1.34 0,06
Dolly Varden 1+ 68-72 70.0 2 1 3 4.0 3.5 0.037 0.25 3.95 0.15
M. Whitefish 0+ 49 49.0 1 0 1 1.0 0.0 0.009 0.06 1.11 0.01
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0,0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 47.3 0.437 2.90 0.82

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 1.7 LOD POOL 5 0 N/A
3 6.4 COBBLE/BOULDER 100 RIFFLE
6 9.0 IN VEG RUN
9 8.2 OVER VEG OTHER 50 N/A

12 9.1 CUTBANK
15 8.5
18 3.6 TOTAL 100 D90/50: 18110
20 (cm)
24

SITE: SI R E A C H :  1 MAP#: 94 D/6 P H O T O :  (4)#5

SITE LOCATION: Approximately 3 km upstream of Skeena River confluence.
Due to changes in stream channel, sampled across the river from the 1991 location.

S =  SIDE / M = MAINSTEM: S
M = MARGIN / F =  FULL SAMPLE: M

ACCESS: HEL D A T E :  Sept 11

SLOPE (%): 1 T E M P  (C): 9.3 T D S  (ppm): 46.6 p H :  7.5

SAMPLING COMMENTS: Estimated discharge in the sample sidechannel was 100 cfs.

POPULATION ESTIMATES:

6.6
AREA (M'M)  1 0 8 . 3  MARGIN (M) 1 6 . 3

I IABITAT COMMENTS:

STEELHEAD FRY RATING: 90% Excellent 10% Moderate
RATIONALE: Excellent habitat in low velocity cobble, riffle and flat sections. Good cover in cobble substrate.

Moderate habitat in high velocity sections along the outer edge.

STEELHEAD PARR RATING: Poor
RATIONALE: Limited by shallow depth and low velocity. No large boulders present within site.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE MEAN 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 41 -52 46.0 4 2 6 8.0 4.9 0.052 0.46 0.94 0.05
Rbt 1+ 69 -87 80.7 3 0 3 3.0 0.0 0.020 0.17 6.28 0.12.
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 54-73 63.7 9 1 10 10.1 0.4 0.066 0.59 3.30 0.22
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 68-112 91.8 3 2 5 9.0 13.4 0.059 0.52 8.32 0.49
M. Whitefish 0+ 37 -59 49.3 18 4 22 23.1 1.7 0.151 1.34 1.27 0.19
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace ail 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 53.3 0.347 3.08 1.07

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.4 LOD POOL
3 83 COBBLE/BOULDER 100 RIFFLE
6 9.0 IN VEG RUN 70 40
9 9.7 OVER VEG FLAT 30

12 10.0 CUTBANK
15
18 TOTAL 30 D90/50: 15/4
20 (cm)
24

SITE: S3 R E A C H :  1 MAP#: 94 D/6 P H O T O :  (4)#6

SITE LOCATION: Approximatley 4.2 km upstream of the Skeena confluence.
Due to changes in stream channel, sampled a sidechannel near the 1991 site.

S = SIDE / M =  MAINSTEM: S
M = MARGIN / F =  FULL SAMPLE: F

ACCESS: HEL D A T E :  Sept 11

SLOPE (%): 1 T E M P  (C): 8.2 T D S  (ppm): 46.8 p H :  7.5

SAMPLING COMMENTS: Sampled a small sidechannel with an estimated 30-40 cfs.

POPULATION ESTIMATES:

8.9
AREA (M*M) 1 5 3 . 6  MARGIN (M) 1 7 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: Poor
RATIONALE: Limited by small gravel substrate (poor cover) in low velocity sections.

STEELHEAD PARR RATING: 30% Good
RATIONALE: Good habitat in cobble/run sections. Limited cover for parr in other areas within the site.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+112 NUMBER S.E. N/APM N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 47 47.0 1 0 1 1.0 0.0 0.013 0.05 1.01 0.01
Rbt 1+ 78-92 85.0 2 0 2 2.0 0.0 0.026 0.10 7.22 0.19
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 54-71 62.6 13 3 16 16.9 1.6 0.222 0.85 3.16 0.70
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 37-49 45.0 3 1 4 4.5 1.5 0.059 0.23 1.77 0.10
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 41 41.0 1 0 1 1.0 0.0 0.013 0.05 0.66 0.01
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnosc Dace all 0 0 0 0.0 0,0 0,000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 25.4 0334 1.27 1.02

0 1.7 LOD POOL
3 3.5 COBBLE/BOULDER 100 RIFFLE
6 4.4 IN VEG RUN 100 90-100
9 4.3 OVER VEG OTHER

12 5.3 CUTBANK
15 4.8
18 4.3 TOTAL 100 D90/50: 25/14
20 2.1 (cm)
24

SITE: S4 R E A C H :  1 MAP#: 94 D/6 P H O T O :  (4)#7

SITE LOCATION: Approximately 4 km downstream from Suskeena Lodge.
Due to changes in stream channel, sampled a large sideehannel near the 1991 site.

ACCESS: HEL D A T E :  Sept 11

S = SIDE / M =  MA1NSTEM: S S L O P E  (%): 1 T E M P  (C): 8.8 T D S  (ppm): 53.4 p H : 7 . 5
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Sampled a large sidechannel with an estimated 100+ cfs.

POPULATION ESTIMATES:

LOCATION W I D T H
(m)

SITE
COVER

(%)

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

3.8
AREA (M•M) 7 6 . 0  MARGIN (M) 2 0 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 10% Moderate
RATIONALE: Some moderate habitat within 0.5 in of the edge with low velocity and large cobble substrate.

STEELHEAD PARR RATING: 100% Good
RATIONALE: Good habitat due to large cobble substrate with adequate depth.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 Ul+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 48 48.0 1 0 1 1.0 0.0 0.004 0.04 1.08 0.004
Rbt 1+ 72-93 82.4 14 4 18 19.6 2.4 0.078 0.86 6.64 0.52
Rbt 2+ 126 126.0 1 0 1 1.0 0.0 0.004 0.04 21.02 0.08
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 51-78 59.1 13 2 15 15.4 0.8 0.061 0.68 2.74 0.17
Coho all 51-97 67.7 12 7 19 28.8 14.6 0.115 1.27 3.98 0.46
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 71-123 95.6 18 3 21 21.6 1.1 0.086 0.95 9.29 0.80
M. Whitefish 0+ 38-61 50.1 8 1 9 9.1 0.5 0.037 0.40 1.18 0.04
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 96.5 0.386 4.25 2.08

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE C%)

MEAN
DEPTH (cm)

0
3
6
9

12
15
18
20
24

12.5
11.0
10.9
10.2
10.3
11.2

LOD
COBBLE/BOULDER
IN 'VEG
OVER VEG
CUTBANK

TOTAL

100

100

POOL
RIFFLE

RUN 1 0 0
OTHER

D90/50: 30/15
(cm)

50

SITE: S6 R E A C H :  1 M A P # :  94 D/6 P H O T O :  (4)#8,9 A C C E S S :  HEL D A T E :  Sept 11

SITE LOCATION: Approximately 3 km downstream from Suskeena Lodge.
Due to changes in stream channel, sampled a sidechannel near the 1991 site.

S =  SIDE / M = MAINSTEM: S  S L O P E  (%): < 0.5 T E M P  (C): 8.5 T D S  (ppm): 46.7 p H :  7.5
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Sampled a low velocity (nearly ponded) section of sidechannel.

POPULATION ESTIMATES:

11.0
AREA (M•M) 2 5 0 . 1  MARGIN (M) 2 2 . 7

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good
RATIONALE: Good throughout site due to cobble cover. Deep in midsection, but low velocity.

STEELHEAD PARR RATING: 100% Good
RATIONALE: Good cover in large cobble/boulder substrate. Could be improved with increased velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M'M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 37--55 46.4 8 6 14 32.0 44.9 0.206 1.96 0.97 0.20
Rbt 1+ 84 - 90 86.3 3 0 3 3.0 0.0 0.019 0.18 7.53 0.15
Rbt 2+ 100 - 101 100.5 2 0 2 2.0 0.0 0.013 0.12 11.32 0.15
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 59 -85 68.2 19 3 22 22.6 1.0 0.145 1.38 3.91 0.57
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0,000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 59.6 0.383 3.65 1.06

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.3 LOD POOL 40
3 10.9 COBBLE/BOULDER 100 RIFFLE 20
6 11.1 IN VEG RUN
9 11.6 OVER VEG FLAT 100

12 7.8 CUTBANK
15
18 TOTAL 100 D90/50: 30/11
20 (cm)
24

SITE: S9 R E A C H :  1 MAP#: 94 D/6 P H O T O :  (4)#25

SITE LOCATION: Approximately 13 km downstream of the Bear River confluence.
Same location as 1991 (cobble margin of mainstem).

ACCESS: HEL D A T E :  Sept 13

S = SIDE / M = MAINSTEM: M  S L O P E  (%): N/A T E M P  (C): 5.2 T D S  (ppm): 49.6 p H :  7.4
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

9.5
AREA (M'M)  1 5 5 . 5  MARGIN (M) 1 6 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good to Excellent
RATIONALE: Shallow cobble/flat habitat.

STERLHEAD PARR RATING: 20% Moderate 80% Poor
RATIONALE: Moderate on outside edge and poor in low velocity shallow sections.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 UI+U2 NUMBER S.E. N / W M  N/L IN-M
MEAN BIOMASS
WT ( g / a i m )

Rbt 0+ 35-65 50.4 28 1 29 29.0 0.2 0.204 1.78 1.26 0.26
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 102-111 104.4 5 0 5 5.0 0.0 0.035 0.31 12.62 0.44
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 64-80 71.1 11 3 14 15.1 1.9 0.106 0.93 433 0.46
Calm all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 49.2 0.345 3.02 1.16

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE

TYPE
WATER

(%)
MEAN
DEPTH (cm)

0 9.1 LOD POOL 25
3 8.8 COBBLE/BOULDER 100 RIFFLE 100 20
6 9.4 IN VEG RUN
9 8.1 OVER VEG OTHER

12 8.3 CUTBANK
15
18 TOTAL 100 1190/50: 35/15
20 (cm)
24

SITE: S1Oa R E A C H :  2 MAP#: 94 D/7 P H O T O :  (5)#1 ACCESS: HEL D A T E :  Sept 13

SITE LOCATION: Approximately 100 m downstream of the Meathole (below the Bear River).
No sample site here in 1991. Historical sampling in this area.

S = SIDE / M = MAINSTEM: S
M = MARGIN I F = FULL SAMPLE: F

SAMPLING COMMENTS:

SLOPE (%): 2.5 T E M P  (C): 5.8 T D S  (ppm): 50 p H :  N/A

POPULATION ESTIMATES:

8.7
AREA (M•M) 1 4 2 . 5  MARGIN (M) 1 6 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good interstitial spaces within cobbles. Moderate habitat in deeper sections with higher velocity.

STEELHEAD PARR RATING: 75% Good 25% Moderate
RATIONALE: Fast water with deep riffle habitat.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 64-86 70.5 9 2 11 11.6 1.2 0.059 0.55 4.61 0.27
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 85 85.0 1 0 1 1.0 0.0 0.005 0.05 6.73 0.03
M. Whitefish 0+ 51-58 55.4 8 1 9 9.1 0.5 0.047 0.44 1.58 0.07
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 21.7 0.111 1.03 0.38

LOCATION WIDTH
(m)

SITE
COVER
(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.3 LOD POOL 80 30
3 8.4 COBBLE/BOULDER 100 RIFFLE 20 22
6 9.0 IN VEG RUN
9 9.5 OVER VEG OTHER

12 10.5 CUTBANS
15 13.0
18 TOTAL 70 D90/50: 35/12
20 (cm)
24

SITE: Sl l  R E A C H :  2 M A P # :  94 D/7 P H O T O :  (5)#3 A C C E S S :  HEL D A T E :  Sept 13

SITE LOCATION: Approximately 2 km downstream from Saiya Creek.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1 T E M P  (C): 5.5 T D S  (ppm): 53.3 p H :  7.5
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Same location as 1991 with lower discharge. Estimate 5 cfs in sample sidechannel.

POPULATION ESTIMATES:

9.3
AREA (M•M) 1 9 5 . 0  MARGIN (M) 2 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good
RATIONALE: Good habitat with low velocity cobble flats.

STEELHEAD PARR RATING: 20% Moderate 80% Poor
RATIONALE: Moderate habitat in sections of cobble with some flow.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 46 46.0 0 1 1 1.0 0.0 0.006 0.06 1.19 0.01
Rbt 1+ 98 98.0 1 0 1 1.0 0.0 0.006 0.06 10.75 0.07
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 126-147 137.8 4 0 4 4.0 0.0 0.024 0.25 28.54 0.70
Chinook 0+ 56-82 68.6 15 1 16 16.1 0.3 0.098 1.00 4.24 0.41
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 57 57.0 0 1 1 1.0 0.0 0.006 0.06 2.25 0.01
Dolly Varden 1+ 94-165 118.4 6 1 7 7.2 0.6 0.044 0.45 16.69 0.73
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 30.3 0.184 1.88 1.93

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 10.3 LOD POOL
3 10.5 COBBLE/BOULDER 100 RIFFLE 20 15
6 10.5 IN VEG RUN 80 40
9 9.5 OVER VEG OTHER

12 10.2 CUTBANK
15
18 TOTAL 100 D90/50: 30/12
20 (cm)
24

SITE: S12 R E A C H :  3 MAP#: 94 D/7 P H O T O :  (5)#5,6

SITE LOCATION: Approximately 1 km downstream from Red Creek.
Sidechannel sample site was moved upstream approx. 2 km from 1991 location.

ACCESS: EEL D A T E :  Sept 13

S = SIDE / M = MAINSTEM: S S L O P E  (%): 0.5 T E M P  (C): 5.5 T D S  (ppm): 42.1 p H :  N/A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 50 cfs in sample sidechannel.

POPULATION ESTIMATES:

10.2
AREA (M*M) 1 6 4 . 2  MARGIN (M) 1 6 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 40% Good 60% Moderate
RATIONALE: Good in shallow cobble habitat. Moderate in deeper sections with higher velocity.

STEELHEAD PARR RATING: 60% Good 40% Moderate
RATIONALE: Good in cobble/boulder sections. Moderate along the margin in shallow low velocity cobbles.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 52-53 52.5 4 0 4 4.0 0.0 0.054 0.31 1.75 0.10
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 65-75 69.3 4 0 4 4.0 0.0 0.054 0.31 4.37 0.24
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 96 96.0 1 0 1 1.0 0.0 0.014 0.08 9.40 0.13
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 9.0 0.123 0.69 0.46

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.8 LOD POOL 30
3 6.5 COBBLE/BOULDER 100 RIFFLE 100 15
6 7.4 IN VEG RUN
9 7.9 OVER VEG OTHER

12 6.3 CUTBANK
15 3.0
18 TOTAL 70 D90/50: 40/12
20 (cm)
24

SITE: SI3 REACH: 3 M A P # :  94 D/7 P H O T O :  (5)#4

SITE LOCATION: Approximately 3 -4  km downstream of Red Creek.
Due to changes in stream channel, sampled similar habitat near the 1991 site.

S = SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

ACCESS: HEL D A T E :  Sept 13

SLOPE (%): 1 T E M P  (C): 5.6 T D S  (ppm): 41.9 p H :  N/A

POPULATION ESTIMATES:

5.7
AREA (M*M) 7 3 . 5  MARGIN (M) 1 3 . 0  (Assumed distance)

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good in shallow cobbles. Moderate in sections with sands deposited on cobbles.

STEELHEAD PARR RATING: 50% Moderate 50% Poor
RATIONALE: Moderate along deeper sections of the outside edge.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N/M*M N /L IN -M
MEAN BIOMASS
WT ( g / m s m )

Rbt 0+ 58 58.0 1 0 1 1.0 0.0 0,008 0.05 2.34 0.02
Rbt 1+ 87-93 90.0 1 1 2 2.0 0.0 0.017 0.10 8.41 0.14
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 121 121.0 1 0 1 1.0 0.0 0.008 0.05 19.66 0.16
Chinook 0+ 60-74 65.5 18 2 20 20.3 0.6 0.170 1.03 3.68 0.62
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 56 56.0 1 0 1 1.0 0.0 0.008 0.05 2.14 0.02
Dolly Varden 1+ 67-125 88.8 4 1 5 5.3 1.0 0.045 0.27 7.59 0.34
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Scuipin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 30.6 0.256 1.56 1.31

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.5 LOD POOL 20
3 7.6 COBBLE/BOULDER 100 RIFFLE 100 15
6 8.2 IN VEG RUN
9 7.7 OVER VEG OTHER

12 6.9 CUTBANK
15 2.6
18 TOTAL 75 D90/50: 20/12
20 (cm)
24

SITE: S14 R E A C H :  4 MAP#: 94 D/7 P H O T O :  (5)#7

SITE LOCATION: Approximately 8 km upstream of Red Creek.
Same location as 1991, however discharge was lower.

S = SIDE / M = MAINSTEM: M
M = MARGIN / 17 = FULL SAMPLE: M

SAMPLING COMMENTS:

ACCESS: HEL D A T E :  Sept 13

SLOPE (%): 1 T E M P  (C): 4.8 T D S  (ppm): 43.3 p H :  N/A

POPULATION ESTIMATES:

6.1
AREA (M•M) 1 1 9 . 2  MARGIN (M) 1 9 . 6

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good to Excellent
RATIONALE: Shallow cobble /riffle habitat with good spaces for cover.

STEELHEAD PARR RATING: Poor
RATIONALE: Limited by shallow depth and low velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 45-53 48.2 4 4 8 12.0 0.0 0.096 0.71 1.03 0.10
Rbt 1+ 78-89 84.0 3 0 3 3.0 0.0 0.024 0.18 6.09 0.15
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 146 146.0 1 0 1 1.0 0.0 0.008 0.06 33.68 0.27
Chinook 0+ 42-70 61.2 6 4 10 18.0 19.0 0.144 1.06 2.98 0.43
Coho ail 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 85 85.0 1 0 1 1.0 0.0 0.008 0.06 6.73 0.05
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 35.0 0.281 2.06 1.00

LOCATION WIDTH
(m)

SITE
COVER
(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.5 LOD 50 POOL 60
3 6.6 COBBLE/BOULDER RIFFLE 10 40
6 7.2 IN VEG 25 RUN 90
9 7.7 OVER VEG OTHER
12 8.4 CUTBANK 25
15 8.6
18 TOTAL 65 D90/50: 30/4
20 (cm)
24

SITE: S15 R E A C H :  4 MAP#: 94 D/10 P H O T O :  (3)#20 ACCESS: HEL D A T E :  Sept 10

SITE LOCATION: Approximately 300 m upstream of Two Lakes Creek.
Same location as in 1991. However, due to low discharge sampled the full sidechannel.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 6.3 T D S  (ppm): 41.8 p H :  7.5
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Lower discharge than 1991, est. 5 cfs in sample sidechannel.

POPULATION ESTIMATES:

7.3
AREA (M•M) 1 2 4 . 7  MARGIN (M) 1 7 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 25% Moderate 75% Poor
RATIONALE: Moderate habitat in shallow cobbles along margin. Limited by high water velocity.

STEELHEAD PARR RATING: 25% Good 50% Moderate 25% Poor
RATIONALE: Good to moderate habitat along cutbank and cobble substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 UI+U2 NUMBER S.E. N/M'M N / L I N - M
MEAN BIOMASS
WT ( g / i n i m )

Rbt 0+ 30-53 44.7 22 2 24 24.2 0.5 0,173 1.10 1.10 0.19
Rbt 1+ 75-87 81.0 2 0 2 2.0 0.0 0.014 0.09 6.22 0.09
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 44-70 61.9 10 0 10 10.0 0.0 0.071 0.45 3.09 0.22
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 78 78.0 1 0 1 1.0 0.0 0.007 0.05 5.32 0.04
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 37.2 0.266 1.69 0.54

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.2 LOD POOL 20
3 6.6 COBBLE/BOULDER 80 RIFFLE 50 15
6 7.1 IN VEG 20 RUN 50
9 7.0 OVER VEG OTHER

12 6.6 CUTBANK
15 3.7
18 TOTAL 50 D90/50: 30/10
20 (cm)
24

SITE: S16 R E A C H :  4 MAP#: 94 D/10 P H O T O :  (3)#18,19 ACCESS: HEL D A T E :  Sept 10

SITE LOCATION: Approximately 300 m upstream of Two Lakes Creek.
Due to low discharge this site was moved from between the islands (1991) into the sidechannel just upstream of SI5.

S =  SIDE / M = MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 6.3 T D S  (ppm): 41.8 p 1 1 :  7.5
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimated 5 cfs in sample sidechannel.

POPULATION ESTIMATES:

6.4
AREA (M'M)  1 4 0 . 1  MARGIN (M) 2 2 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Moderate 20% Poor
RATIONALE: Moderate habitat due to compacted cobbles.

STEELHEAD PARR RATING: Poor
RATIONALE: Limited by shallow depth and compacted cobbles.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+112 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 38-55 46.0 7 3 10 12.3 4.2 0.099 0.66 1.19 0.12.
Rbt 1+ 87-96 92.7 3 0 3 3.0 0.0 0.024 0.16 9.16 0.22
Rbt 2+ 120 120.0 1 0 1 1.0 0.0 0.008 0.05 19.20 0.15
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 48-75 60.4 18 2 20 20.3 0.6 0.163 1.09 2.87 0.47
Coho all 0 0 0 0.0 0.0 0.000 0,00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 87-167 126.0 4 1 5 5.3 1.0 0.043 0.29 19.80 0.85
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0,00
Longnosc Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 41.8 0.337 2.26 1.81

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.4 LOD 20 POOL 20 40
3 5.7 COBBLE/BOULDER 80 RIFFLE 80 15
6 6.5 IN VEG RUN
9 7.0 OVER VEG OTHER

12 7.1 CUTBANK
15 6.6
18 TOTAL 90 D90/50: 40/10
20 (cm)
24

SITE: S17 R E A C H :  4 MAP#: 94 D/10 P H O T O :  (3)#21

SITE LOCATION: Approximately 3 km upstream of Willow Creek.
Same area as 1991. However sampled a full sidechannel.

ACCESS: HEL D A T E :  Sept 10

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 0.5 T E M P  (C): 6.9 T D S  (ppm): 41.3 p H :  7.4
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 20 cfs in sample sidechannel.

POPULATION ESTIMATES:

6.7
AREA (M*M) 1 2 4 . 3  MARGIN (M) 1 8 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Good 70% Moderate
RATIONALE: Good in shallow cobbles. Moderate in boulders with higher water velocity.

STEELHEAD PARR RATING: 80% Good 20% Moderate
RATIONALE: Good in boulder substrate with moderate flow.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m . m )

Rbt 0+ 40-51 45.8 8 1 9 9.1 0.5 0.066 0.54 1.18 0.08
Rbt 1+ 81-94 86.2 9 0 9 9.0 0.0 0.065 0.53 7.44 0.48
Rbt 2+ 109-116 111.7 2 1 3 4.0 3.5 0.029 0.24 15.60 0.45
Rbt 3+ 145 145.0 1 0 1 1.0 0.0 0.007 0.06 33.03 0.24
Chinook 0+ 52-67 59.8 10 1 11 11.1 0.4 0.081 0.66 2.78 0.22
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 34.3 0.248 2.03 1.48

0 8.2 LOD POOL 50
3 8.1 COBBLE/BOULDER 95 RIFFLE 100 30
6 7.8 IN VEG RUN
9 8.5 OVER VEG OTHER

12 8.5 CUTBANK 5
15 7.9
18 TOTAL 100 D90/50: 40/15
20 (cm)
24

SITE: S19 R E A C H :  4 MAP#: 94 D/10 P H O T O :  (3)#23

SITE LOCATION: Approximately 7 km upstream of the Willow Creek confluence.
Same location as 1991. However slightly different due to lower flows.

S = SIDE / M = MAINSTEM: S
M = MARGIN / F = FULL SAMPLE: F

ACCESS: IIEL D A T E :  Sept 10

SLOPE (%): 1 T E M P  (C): 7.1 T D S  (ppm): 42.5 p H :  7.4

SAMPLING COMMENTS: Estimate 25 cfs in sample sidechannel.

POPULATION ESTIMATES:

LOCATION W I D T H
(m)

SITE
COVER

_(%)

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

8.2
AREA (M.M)  1 3 8 . 0  MARGIN (M) 1 6 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Good to Excellent 70% Moderate
RATIONALE: Good habitat in shallow sections aver cobble/boulder substrate. Moderate in higher velocity sections.

STEELHEAD PARR RATING: 70% Good 30% Moderate
RATIONALE: Good in high velocity sections with large cobbles for cover.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M NfL IN-M
MEAN BIOMASS
WT ( g / m ' m )

Rbt 0+ 39-48 45.6 5 0 5 5.0 0.0 0.069 0.43 1.16 0.08
Rbt 1+ 72-99 87.4 4 1 5 5.3 1.0 0.073 0.46 7.74 0.57
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 55-72 62.3 6 3 9 12.0 6.0 0.165 1.04 3.15 0.52
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1-1- 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 22.3 0.306 1.94 1.16

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.0 LOD POOL 60
3 6.7 COBBLE/BOULDER RIFFLE 50 20
6 7.5 IN VEG RUN 50
9 7.0 OVER VEG OTHER

12 5.5 CUTBANK
15
18 TOTAL N/A 1390/50: 80/10
20 (cm)
24

SITE: S20 R E A C H :  4 M A P # :  94 D/10 P H O T O :  (3)24 A C C E S S :  Hifi, D A T E :  Sept 10

SITE LOCATION: Approximately 10 km downstream of Moosevale Creek.
Same location as 1991.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 7.3 T D S  (ppm): 42.0
M = MARGIN / F  =  FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

pH: 7.4

6.3
AREA (M'M)  7 2 . 9  MARGIN (M) 1 1 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 40% Good to Excellent
RATIONALE: Clean cobble and boulder substrate with good interstitial spaces for cover.

STEELHEAD PARR RATING: 60% Good to Excellent
RATIONALE: Deep sections with boulder substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 Ul+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m ' m )

Rbt 0+ 33-50 41.8 37 5 42 42.8 1.2 0.588 3.57 0.90 0.53
Rbt 1+ 72-88 81.1 7 0 7 7.0 0.0 0.096 0.58 6.24 0.60
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 49--60 53.5 4 2 6 8.0 4.9 0.110 0.67 1.97 0.22
Cobo all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 56 56.0 1 0 1 1.0 0.0 0.014 0.08 2.14 0.03
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 142 142.0 1 0 1 1.0 0.0 0.014 0.08 24.42 0.34
Longnose Dace all 0 0 el 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 59.8 0.821 4.98 1.71

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.7 LOD POOL 20 20
3 6.7 COBBLE/BOULDER 100 RIFFLE 15 15
6 9.0 IN 'VEG RUN
9 7.2 OVER VEG OTHER
12 6.1 CUTBANK
15 3.7
18 TOTAL 50 D90/50: 30/5
20 (cm)
24

SITE: S22 R E A C H :  5 MAIEN: 94 D/10 P H O T O :  (3)25

SITE LOCATION: Approximately 2 km downstream of Moosevale Creek.
Same location as 1991.

ACCESS: HEL D A T E :  Sept 10

S = SIDE I M = MAINSTEM: M  S L O P E  (%): N/A T E M P  (C): 7.9 T D S  (ppm): 44.2 p H :  7.9
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

6.1
AREA (M•M) 7 2 . 8  MARGIN (M) 1 2 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Moderate
RATIONALE: Moderate habitat in low velocity riffle. Some silt deposition on substrate.

STEELHEAD PARR RATING: 20% Moderate
RATIONALE:



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 111+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 33-51 41.6 9 7 16 40.5 63.0 0.427 2.56 0.89 0.38
Rbt 1+ 72-96 83.9 4 3 7 16.0 31.7 0.169 1.01 6.88 1.16
Rbt 2+ 108 108.0 1 0 1 1.0 0.0 0.011 0.06 14.90 0.16
Rbt 3+ 129 129.0 1 0 1 1.0 0.0 0.011 0.06 23.62 0.25
Chinook 0+ 48-77 643 17 8 25 32.1 8.4 0.339 2.03 3.47 1.18
Coho all 67-78 72.3 3 0 3 3.0 0.0 0.032 0.19 5.25 0.17
Dolly Varden 0+ 46-57 50.3 1 3 4 4.0 1.5 0.042 0.25 1.60 0.07
Dolly Varden 1+ 77 77.0 1 0 1 1.0 0.0 0.011 0.06 5.13 0.05
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 98.6 1.040 6.24 3.41

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.0 LOD 20 POOL 60
3 COBBLE/BOULDER 10 RIFFLE 20 40
6 IN 'VEG RUN 80
9 OVER VEG OTHER

12 CUTBANK 70
15
18 TOTAL 50 D90/50: 10/4
20 (cm)
24

SITE: S24 R E A C H :  6 M A P # :  94 D/10 P H O T O :  (3)#7,8 A C C E S S :  RAFT D A T E :  Sept 8

SITE LOCATION: Approximately 4 km upstream of Moosevale Creek.
Same location as 1991.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 12 ' I D S  (ppm): N/A p H :  N/A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Due to high water velocity, the lower stopnet was lifted for cleaning between pass 1 and 2.

POPULATION ESTIMATES:

6.0
AREA ( M ' M )  9 4 . 8  MARGIN (M) 1 5 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: Poor
RATIONALE: Limited by high velocity. Some fry habitat along margin in sections of LOD.

STEELHEAD PARR RATING: 60% Good to Excellent 40% Moderate
RATIONALE: Good in deep sections with moderate velocity and undercut banks. Could be improved with larger substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/MsM N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32-48 39.9 31 3 34 34.3 0.7 0.313 1.33 0.79 0.25
Rbt 1+ 88 88.0 1 0 1 1.0 0.0 0.009 0.04 7.84 0.07
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 53-62 58.5 4 0 4 4.0 0.0 0.036 0.15 2.60 0.09
Cohn all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 39.3 0.359 1.52 0.41

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 1.5 LOD POOL
3 3.5 COBBLE/BOULDER 100 RIFFLE 80 12
6 5.7 IN VEG RUN
9 5.8 OVER VEG FLAT 20

12 5.2 CUTBANX
15 3.7
18 TOTAL 80 D90/50: 10/5
20 (cm)
24

SITE: 525 REACH: 6 M A P # :  94 D/10 PHOTO: (3)#6 A C C E S S :  RAFT D A T E :  Sept 8

SITE LOCATION: Margin of mainstem at the Corner Pool, located just downstream of the Grizzly Run.
Appears to he the same approximate location as 1991.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1  T E M P  (C): 12 T D S  (ppm): N / A p H :  N/A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

4.2
AREA (M•M) 1 0 9 . 6  MARGIN (M) 2 5 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 90% Good to Excellent
RATIONALE: Excellent along cobble riffle sections with low velocity. Good in slightly faster sections.

STEELHEAD PARR RATING: Poor
RATIONALE: Limited by shallow depth and small cobble substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+112 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 35-51 40.9 16 3 19 19.7 1.2 0.214 0.93 0.85 0.18
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 68 68.0 0 1 1 1.0 0.0 0.011 0.05 4.13 0.04
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 76 76.0 1 0 1 1.0 0.0 0.011 0.05 3.90 0.04
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0,0 0.0 0.000 0.00 0.00
TOTAL 21.7 0.236 1.02 0.27

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.2 LOD POOL
3 5.1 COBBLE/BOULDER 100 RIFFLE 70 20
6 5.2 IN VEG RUN 30 30
9 5.2 OVER VEG OTHER

12 4.8 CUTBANK
15 3.9
18 2.0 TOTAL 40 090/50: 7/4
20 (cm)
24

SITE: S26 REACH: 6 M A P # :  94 D/19 PHOTO: (3)#1,2 A C C E S S :  RAFT D A T E :  Sept 8

SITE LOCATION: Approximately 40 m downstream of the _ruction Pool.
Same location as 1991.

S = SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

SLOPE (%): 1 T E M P  (C): 12 T D S  (ppm): N/A p H :  N/A

POPULATION ESTIMATES:

4.3
AREA ( W M )  9 2 . 1  MARGIN (M) 2 1 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good to Excellent 50% Poor
RATIONALE: Good along margin in medium velocity riffle/flat with gravel cover. Poor in high velocity sections.

STEELHEAD PARR RATING: 30% Moderate 70% Poor
RATIONALE: Limited by small substrate along margin. Some Moderate habitat in deeper sections along the outer edge.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 Ul+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 31-51 41.0 27 9 36 40.5 4.5 0.607 1.57 0.85 0.52
Rbt 1+ 78 78.0 0 1 1 1.0 0.0 0.015 0.04 5.58 0.08
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 50-72 61.4 18 4 22 23.1 1.7 0.347 0.90 3.02 1.05
Coho all 60-70 65.3 3 0 3 3.0 0.0 0.045 0.12 3.96 0.18
Dolly Vardcn 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Vardcn 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 50-67 57.6 5 0 5 5.0 0.0 0.075 0.19 1.77 0.13
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 72.6 1.089 2.82 1.96

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.1 LOD 35 POOL 2 0 40
3 4.3 COBBLE/BOULDER 65 RIFFLE 40 10
6 2.0 IN VEG RUN 40
9 2.9 OVER VEG OTHER

12 2.6 CUTBANK
15 1.2
18 1.0 TOTAL 75 D90/50: 9/3
20 (cm)
24

SITE: S27 R E A C H :  6 M A P # :  94 D/10 P H O T O :  (3)#3,4,5 A C C E S S :  RAFT D A T E :  Sept 8

SITE LOCATION: Sidechannel at the Lower White Rock Pool, located just downstream of the Long Run.
Due to changes in stream channnel, moved this site downstream from the 1991 location.

S = SIDE / M = MAINSTEM: S
M = MARGIN / F =  FULL SAMPLE: F

SLOPE (%): 1 T E M P  (C): 12 T D S  (ppm): N/A p I I :  N/A

SAMPLING COMMENTS: Tried to find a similar sidechannel as 1991 sample.

POPULATION ESTIMATES:

2.6
AREA (M 'M)  6 6 . 7  MARGIN (M) 2 5 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Poor
RATIONALE: Good habitat in gravel riffle sections with LOD. Limited in other areas by small substrate.

STEELHEAD PARR RATING: 10% Good 90% Poor
RATIONALE: Good parr habitat in pool and LOD sections. Limited by shallow depth and small substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N/L1N-M
MEAN BIOMASS
WT ( g / m 5 m )

Rbt 0+ 31-50 39.8 27 8 35 38.4 3.5 0.185 2.01 0.78 0.14
Rbt 1+ 71-98 853 19 1 20 20.1 0.3 0.097 1.05 7.22 0.70
Rbt 2+ 101-103 102.0 2 0 2 2.0 0.0 0.010 0.10 12.05 0.12
Rbt 3+ 124-163 145.3 4 0 4 4.0 0.0 0.019 0.21 33.22 0.64
Chinook 0+ 42-70 57.4 11 3 14 15.1 1.9 0.073 0.79 2.45 0.18
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 79.5 0.384 4.16 1.78

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (96)

MEAN
DEPTH (cm)

0 10.8 LOD 5 POOL
3 10.7 COBBLE/BOULDER 95 RIFFLE 90 20
6 10.4 IN VEG RUN
9 11.3 OVER VEG FLAT 10

12 11.1 CUTBANK
15
18 TOTAL 80 D90/50:
20 (cm)
24

SITE: S28 R E A C H :  7 MAP#: 94 D/9 P H O T O :  (4)#14,15 ACCESS: Foot D A T E :  Sept 12

SITE LOCATION: Approximately 250 m upstream from the Juction Pool.
This site was moved downstream from the 1991 location that was 1.5 km upstream of the Juction Pool.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 1 T E M P  (C): 5.6 T D S  (ppm): 39.3 p H :  7.3
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

10.9
AREA (M5M) 2 0 7 . 4  MARGIN (M) 1 9 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 15% Good
RATIONALE: Good in lower velocity cobble/gravel sections along the margin. Limited for fry by depth and high velocity.

STEELHEAD PARR RATING: 80% Good 20% Poor
RATIONALE: Good in large substrate with moderate velocity. Could be improved with deeper sections and larger substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 UI+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32-53 42.0 36 12 48 54.0 5.2 0.507 2.09 0.92 0.46
Rbt 1+ 76-98 86.9 9 3 12 13.5 2.6 0.127 0.52 7.50 0.95
Rbt 2+ 102-104 103.0 2 0 2 2.0 0.0 0.019 0.08 12.05 0.23
Rbt 3+ 122-156 139.0 2 0 2 2.0 0.0 0.019 0.08 29.25 0.55
Chinook 0+ 47-83 60.8 8 1 9 9.1 0.5 0.086 0.35 2.93 0.25
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden I + 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 68 68.0 1 0 1 1.0 0.0 0.009 0.04 2.87 0.03
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 81.6 0.767 3.16 2.47

0 2.3 LOD 2 POOL 10 40
3 5.0 COBBLE/BOULDER 98 RIFFLE 80 20
6 7.4 IN VEG RUN
9 2.5 OVER VEG FLAT 10

12 33 CUTBANK
15 3.8
18 4.0 TOTAL 80 D90/50: 35/12
20 4.7 (cm)
24

SITE: S29 R E A C H :  7 MAP#: 94 D/9 P H O T O :  (3)#15,16 ACCESS: HEL D A T E :  Sept 9

SITE LOCATION: Approximately midway upstream from the Junction Pool to Mud Lake.
This site was moved slightly upstream from the 1991 location.

S = SIDE / M = MAINSTEM: S
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS:

SLOPE (%): 2 T E M P  (C): 7.3 T D S  (ppm): 39.5 p H :  7.8

POPULATION ESTIMATES:

LOCATION W I D T H
(m)

SITE
COVER

(%)

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

4.1.
AREA (M•M) 1 0 6 . 4  MARGIN (M) 2 5 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Poor
RATIONALE: Good in upper section of shallow cobble riffle.

STEELHEAD PARR RATING: 50% Good 50% Poor
RATIONALE: Good in lower riffle section with large cobble/boulder substrate. Would be excellent with loose

boulders and greater water depth. The upper section is limited by shallow depth.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 UI+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 68-81 75.1 7 2 9 9.8 1.7 0.039 0.49 5.86 0.23
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 61 61.0 0 1 1 1.0 0.0 0.004 0.05 2.09 0.01
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longeose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Burbot all 66-230 117.9 6 1 7 7.2 0.6 0.029 0.36 18.25 0.52
TOTAL 18.0 0.071 0.90 0.76

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 13.7 LOD POOL 30
3 14.0 COBBLE/BOULDER 75 RIFFLE 20
6 13.0 IN VEG RUN 70
9 11.4 OVER VEG FLAT 30

12 12.8 CUTBANK 25
15 10.8
18 TOTAL 60 D90/50: 40/12
20 (cm)
24

SITE: S30 R E A C H :  7 MAP#: 94 D/9 P H O T O :  (5)#8

SITE LOCATION: Approximately 200 m downstream of Mud Lake at trail crossing.
Same location as 1991, but full site.

ACCESS: HEL D A T E :  Sept 14

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 0.5 T E M P  (C): 3.3 T D S  (ppm): 39.9 p H :  7.6
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

12.6
AREA (M•M) 2 5 2 . 3  MARGIN (M) 2 0 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 10% Good 90% Moderate
RATIONALE: Heavy algae cover.

STEELHEAD PARR RATING: 90% Moderate
RATIONALE: Parr cover along cutbank and around boulders. Good flow through most of site.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 31-60 41.3 5 0 5 10.0 0.0 0.169 0.49 0.84 0.14
Dolly Varden 1+ 79-182 126.2 10 0 10 12.0 0.0 0.203 0.59 21.08 4.28
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 22.0 0.372 1.07 4.42

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 1.8 LOD 50 POOL 30 25
3 3.0 COBBLE/BOULDER RIFFLE 30 10
6 2.6 IN VEG RUN 40
9 3.1 OVER VEG 20 OTHER
12 3.6 CUTBANK 30
15 3.8
18 2.3 TOTAL 75 D90/50: 25/8
20 (cm)
24

SITE: Ss1 R E A C H :  1 MAP#: 94 D/9 P H O T O :  (5)#9 ACCESS: EEL D A T E :  Sept 14

SITE LOCATION: Approximately 300 m up tributary that enters Sustut River just downstream of the Mud Lake outlet.
Not previously sampled.

S = SIDE / M = MAINSTEM: M
M = MARGIN / F =  FULL SAMPLE: F

SLOPE (%): 2 T E M P  (C): 1.9 T D S  (ppm): 40.5 p l l :  7.5

SAMPLING COMMENTS: Estimate 5-8  cfs in stream. D V C  137,163,167 and 182 were ripe.
This stream contained some good quality spawning gravels in the lower few hundred meters.

POPULATION ESTIMATES:

2.9
AREA (M•M) 5 9 . 2  MARGIN (M) 2 0 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Moderate
RATIONALE:

STEELHEAD PARR RATING: 50% Moderate 50% Good
RATIONALE: Good cover with adequate Bows.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES
FL F L

AGE R A N G E  M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ o o 0 0.0 0.0 0.0 0.0 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.0 0.0 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.0 0.0 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.0 0.0 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.0 0.0 0.00
Coho all 0 0 0 0.0 0.0 0.0 0.0 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.0 0.0 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.0 0.0 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.0 0.0 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.0 0.0 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.0 0.0 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.0 0.0 0.00
TOTAL 0.0 0.00

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0
3
6
9

12
15
18
20
24

1.5 LOD
COBBLE/BOULDER
IN VEG
OVER VEG
CUTBANK

TOTAL

10
90

100

POOL
RIFFLE

RUN
OTHER

D90/50: <1
(cm)

100 50
40

SITE: Ss2 R E A C H :  1 M A P # :  94 D/9 P H O T O :  (5)112 A C C E S S :  HEL D A T E :  Sept 14

SITE LOCATION: Enters Sustut Lake near cabin.
Not previously sampled.

S = SIDE / M = MAINSTEM:
M = MARGIN / F = FULL SAMPLE:

SLOPE (%): 1 T E M P  (C): 2.9 T D S  (ppm): 43.7 p H :  N/A

SAMPLING COMMENTS: Made one pass upstream with no stopnet. No fish caught.

POPULATION ESTIMATES:

1.5
AREA (M*M) 3 0 . 0  MARGIN (M) 2 0 . 0  Estimated

HABITAT COMMENTS:

STEELHEAD FRY RATING: Poor
RATIONALE: No significant spawning opportunity with a thick silt bottom.

STEELHEAD PARR RATING: Poor
RATIONALE:



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/MgM N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 101 101.0 1 0 1 1.0 0.0 0.012 0.04 11.08 0.13
M. Whitefish 0+ 52-71 60.3 6 1 7 7.2 0.6 0.087 0.27 2.02 0.18
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 8.2 0.099 0.31 0.31

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.9 LOD POOL 50 20
3 3.7 COBBLE/BOULDER RIFFLE 10 10
6 3.2 IN VEG 50 RUN 40
9 2.6 OVER VEG OTHER
12 3.1 CUTBANK 50
15 2.4
18 TOTAL 25 D90/50: 7/3
20 (cm)
24

SITE: Ss3 R E A C H :  1 MAP#: 94 11/9 P H O T O :  (5)#13,14 ACCESS: HEL D A T E :  Sept 14

SITE LOCATION: Approximately 1 km upstream of inlet at the South end of Sustut Lake.
Not previously sampled.

S = SIDE / M =  MAINSTEM: M  S L O P E  (%): 0.5 T E M P  (C): 0.6 T D S  (ppm): 64.5 p H :  7.6
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Lifted the lower net before starting due to surface ice problems.
Observed beach spawning sockeye at mouth of inlet creek and midway down SW side of lake.

POPULATION ESTIMATES:

3.2
AREA ( W M )  8 2 . 5  MARGIN (M) 2 6 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 50% Poor
RATIONALE: Moderate habitat in small cobbles and cutbank sections. Limited cover in other sections.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by cover.





SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M5M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 29-49 40.6 23 7 30 33.1 3.4 0.266 1.94 0.76 0.20
Rbt 1+ 74-99 84.1 7 0 7 7.0 0.0 0.056 0.41 6.90 0.39
Rbt 2+ 101-111 106.3 3 0 3 3.0 0.0 0.024 0.18 12.62 0.31
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 47-76 63.5 23 1 24 24.0 0.2 0.194 1.41 3.26 0.63
Cohn all 49-80 57.4 14 1 15 15,1 0.3 0.121 0.89 2.50 0.30
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 61-78 69.5 2 0 2 2.0 0.0 0.016 0.12 3.79 0.06
M. Whitefish 0+ 47-67 59.5 5 3 8 12.5 10.6 0.101 0.74 1.86 0.19
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 96.7 0.779 5.69 2.08

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTII (cm)

0 7.5 LOD 70 POOL
3 6.8 COBBLE/BOULDER 30 RIFFLE
6 6.8 IN VEG RUN 80 32
9 8.1 OVER VEG FLAT 20
12 7.3 CUTBANK
15
18 TOTAL 90 D90/50: 20/5
20 (cm)
24

SITE: Sb2 R E A C H :  1 MAP#: 94 D/2 P H O T O :  (4)#4 ACCESS: HEL D A T E :  Sept 11

SITE LOCATION: Bear River, approximately 6 km downstream from north end of airstrip.
Same location as 1991, but sampled the sidechannel instead of mainstem margin.

S =  SIDE / M = MAINSTEM: S
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

SLOPE (%): 1 T E M P  (C): 7.8 T D S  (ppm): 33.1 p H :  7.6

POPULATION ESTIMATES:

7.3
AREA (M•M) 1 2 4 . 1  MARGIN (M) 1 7 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 10% Good
RATIONALE: Moderate in run sections with small substrate. Good in slow sections of LOD.

STEELHEAD PARR RATING: 70% Good 30% Moderate
RATIONALE: Good in deep sections with cobble and LOD. Moderate in run sections. Limited cover due to small substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FE. F L

RANGE M E A N 1
PASS

2 U1+1.12 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 52 52.0 1 0 1 1.0 0.0 0.005 0.04 1.52 0.01
Rbt 1+ 82 82.0 2 0 2 2.0 0.0 0.011 0.08 7.66 0.08
Rbt 2+ 102 102.0 1 0 1 1.0 0.0 0.005 0.04 14.14 0.08
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 48-63 54.9 13 1 14 14.1 0.3 0.076 0.56 2.14 0.16
Coho all 75 75.0 1 0 1 1.0 0.0 0.005 0.04 5.41 0.03
Dolly Varden 0+ 49-57 52.5 15 2 17 17.3 0.7 0.093 0.68 2.12 0.20
Dolly Varden 1+ 66-98 77.5 10 1 11 11.1 0.4 0.060 0.44 5.76 0.34
M. Whitefish 0+ 68 68.0 1 0 1 1.0 0.0 0.005 0.04 2.87 0.02
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 48.5 0.261 1.92 0.91

LOCATION WIDTH
(m)

SITE
COVER

( 9 )

SITE
WATER
TYPE (%)

MEAN
DEPTH Lm)

0 2.5 LOD POOL
3 9.0 COBBLE/BOULDER 100 RIFFLE 85 8
6 14.8 IN VEG RUN
9 10.0 OVER VEG FLAT 15

12 5.6 CUTBANK
15 2.2
18 TOTAL 70 D90/50: 12/5
20 (Cm)
24

SITE: Sj1 R E A C H :  1 MAP#: 94 D19 PHOTO: (4)#6 A C C E S S :  FOOT D A T E :  Sept 12

SITE LOCATION: Approximately 20 m upstream from the access trail to DFO camp near the Junction Pool.
T i s  site was moved downstream from the 1991 location due to accessibility.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 5.2 T D S  (ppm): 43.0 p H :  7.3
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

7,4
AREA (M*M) 1 8 6 . 0  MARGIN (M) 2 5 . 3

HABITAT COMMENTS:

STEELIIEAD FRY RATING: 50% Good
RATIONALE: Good in slower sections along inner half of site. Limited on outer section by high velocity.

STEELHEAD PARR RATING: Poor
RATIONALE: Limited by small substrate and shallow depth in some sections.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L ,

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 43-46 44.0 1 2 3 3.0 3.5 0.022 0.14 1.02 0.02
Rbt 1+ 80-92 84.0 2 2 4 4.0 0.0 0.029 0.19 8.07 0.24
Rbt 2+ 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 147 147.0 1 0 1 1.0 0.0 0.007 0.05 40.60 0.30
Chinook 0+ 82 82.0 0 1 1 1.0 0.0 0.007 0.05 7.34 0.05
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 48-59 53.5 0 2 2.0 0.0 0.015 0.09 2.22 0.03
Dolly Varden 1+ 79-106 91.9 14 I 15 15.1 0.3 0.111 0.70 8.92 0.99
M. Whitefish 0+ 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+

0 0
0 0.0 0.0 0.000 0.00 0.00

Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0.0 0.0 0.000 0.00 0.00
TOTAL 26.1 0.192 1.21 1.64

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.3 LOD 5 POOL
3 5.8 COBBLE/BOULDER 95 RIFFLE 80 12
6 5.9 IN VEG RUN 20
9 6.2 OVER VEG OTHER

12 7.4 CUTBANK
15
18 TOTAL 100 D90/50: 23/10
20 (cm)
24

SITE: Sj2 R E A C H :  1 MAP#: 94 D/9 P H O T O :  (3)#13,14

SITE LOCATION: Approximately 5.5 km upstream of the Sustut River confluence.
Same location as 1991.

ACCESS: HEL D A T E :  Sept 9

S = SIDE / M = MAINSTEM: S S L O P E  (%): 1.5 T E M P  (C): 6.5 T D S  (ppm): 43.4 p H :  7.8
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 6 -8  cfs in sample sidechannel.

POPULATION ESTIMATES:

6.3
AREA (M•M) 1 3 5 . 9  MARGIN (M) 2 1 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 70% Excellent 30% Moderate
RATIONALE: Excellent habitat in low velocity cobbles. Moderate

STEELHEAD PARR RATING: 50% Moderate 50% Poor
RATIONALE: Moderate in deeper sections of cobbles. Limited by

in deeper run sections.

shallow depth.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g Im i `m )

Rbt 0+ 42-49 45.0 6 0 6 6.0 0.0 0.064 0.36 1.08 0.07
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 48-59 54.7 2 1 3 4.0 3.5 0.043 0.24 2.35 0.10
Dolly Varden 1+ 95 95.0 1 0 1 1.0 0.0 0.011 0.06 9.72 0.10
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 11.0 0.118 0.66 0.27

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.9 LOD POOL
3 6.2 COBBLE/BOULDER 100 RIFFLE 90 16
6 6.0 IN VEG RUN
9 7.2 OVER VEG FLAT 10

12 7.3 CUTBANK
15 5.5
18 3.1 TOTAL 75 D90/50: 26/8
20 (cm)
24

SITE: Sj4 REACH: 2 M A P # :  94 D/6 PHOTO: (4)#13 A C C E S S :  FOOT D A T E :  Sept 12

SITE LOCATION: Approximately 100 m downstream of cabin.
Appears to be same location as 1991.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 3.8 T D S  (ppm): 39.4 p H :  7.5
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.6
AREA (M'M)  9 3 . 5  MARGIN (M) 1 6 . 7

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Good
RATIONALE: Good in cobble riffle habitat. Limited along outer edge by high velocity.

STEELHEAD PARR RATING: 70% Good
RATIONALE: Could be improved with deeper sections and larger boulders.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 98 98.0 1 0 1 1.0 0.0 0.014 0.06 12.60 0.18
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 122 122.0 1 0 1 1.0 0.0 0.014 0.06 23.73 0.33
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 72 72.0 1 0 1 1.0 0.0 0.014 0.06 4.27 0.06
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Long,nose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 3.0 0.042 0.17 0.56

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0
3
6
9
12
15
18
20
24

2.1
4.1
6.0
5.8
4.8
2.0

LOD
COBBLE/I3OULDER
IN VEG
OVER VEG
CUTBANK

TOTAL

100

70

POOL
RIFFLE 1 0 0

RUN
OTHER

D90/50: 23/10
(cm)

20

SITE: Sj7 R E A C H :  2 MAP#: 94 D/9 P H O T O :  (4)#17,18

SITE LOCATION: Approximately 10 m upstream of old bridge.
Appears to be the same location as 1991.

ACCESS: VEI I  D A T E :  Sept 12

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 2  T E M P  (C): 5.3 T D S  (ppm): 39.6 p H :  7.3
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

4.1
AREA (M•M) 7 1 . 9  MARGIN (M) 1 7 . 4

HABITAT COMMENTS:

STEELHEAD FRY RATING: 20% Moderate 80% Poor
RATIONALE: Moderate habitat in slower sections of cobble/gravel. Limited by high water velocity.

STEELHEAD PARR RATING: 60% Moderate 40% Good
RATIONALE: Moderate in most of site due to limited cover. Substrate is cemented with fines.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 131.+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g h n s m )

Rbt 0+ 34-52 41.9 35 4 39 39.5 0.9 0.193 1.78 0.91 0.18
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 51 51.0 1 0 1 1.0 0.0 0.005 0.05 1.97 0.01
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 40.5 0.198 1.83 0.19

LOCATION WIDTH
(m)

SITE
COVER
%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 13.0 LOD POOL
3 11.4 COBBLE/BOULDER 100 RIFFLE 50 15
6 9.0 IN VEG RUN 40 30-35
9 7.6 OVER VEG FLAT 10

12 7.3 CUTBANK
15 7.1
18 TOTAL 50 D90/50: 12/7
20 (cm)
24

SITE: Sj8 REACH: 3 M A P # :  92 D/9 PHOTO: (3)#9,10

SITE LOCATION: Approximately 5.5 km downstream of Johanson Lake.
Same location as 1991.

S = SIDE / M = MAINSTI3M: S
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

ACCESS: HEL D A T E :  Sept 9

SLOPE (%): 1 T E M P  (C): 6.1 T D S  (ppm): 34.3 p H :  N/A

POPULATION ESTIMATES:

9.2
AREA (M•M) 2 0 5 . 0  MARGIN (M) 2 2 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 50% Poor
RATIONALE: Limited cover due to hard substrate compaction with fines. Moderate in shallow riffle sections.

STEI3LHEAD PARR RATING: Poor
RATIONALE: Limited by shallow depth and small substrate (poor cover).



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 82-83 82.5 2 0 2 2.0 0.0 0.025 0.16 7.66 0.19
Rbt 2+ 102-109 105.5 2 0 2 2.0 0.0 0.025 0.16 15.59 0.34
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 80 - 107 93.5 2 0 2 2.0 0.0 0.025 0.16 8.86 0.22
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dacc all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 6.0 0.076 0.47 0.81

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.3 LOD POOL 40
3 5,9 COBBLE/BOULDER 80 RIFFLE 1 0 0 20
6 5.8 IN VEG RUN
9 5.6 OVER VEG 10 OTHER

12 CUTBANK 10
15
18 TOTAL 80 D90/50: 120/50
20 (cm)
24

SITE: Sual R E A C H : MAP#: 94 D/9 P H O T O :  (5)#17 ACCESS: VI3H D A T E :  Sept 14

SITE LOCATION: Tributary to Johanson Creek located approximately 10 m upstream from bridge crossing.
Same general location as 1991.

S = SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: F

SLOPE (%): 3 T E M P  (C): 1.3 I D S  (ppm): 19.0 p H :  7.5

SAMPLING COMMENTS: Estimate 10 cfs total discharge.

POPULATION ESTIMATES:

6.2
AREA (M•M) 7 9 . 3  MARGIN (M) 1 2 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 10% Good 90% Poor
RATIONALE: Good habitat in small sidechannel on left side.

STEELHEAD PARR RATING: 90% Good
RATIONALE: Tumbling water with boulder substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+112 NUMBER S.E. NIM'M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 104 104.0 1 0 1 1.0 0.0 0.010 0.06 14.96 0.14
Rbt 4+ 179-188 183.5 2 0 2 2.0 0.0 0.019 0.13 77.18 1.47
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 78-100 90.8 5 0 5 5.0 0.0 0.048 0.31 8.67 0.41
Dolly Varden 0+ 38 -48 43.0 1 1 2 2.0 0.0 0.019 0.13 0.94 0.02
Dolly Varden 1+ 58-128 86.8 9 4 13 16.2 5.2 0.154 1.02 7.15 1.10
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 26.2 0.250 1.65 3.15

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.2 LOD POOL 50 45
3 6.3 COBBLE/BOULDER 100 RIFFLE 50 15
6 6.8 IN VEG RUN
9 6.1 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL 100 D90/50: 60/35
20 (cm)
24

SITE: Subl R E A C H :  1 MAP#: 94 D/9 P H O T O :  (5)#15,16 ACCESS: VEIl  D A T E :  Sept 14

SITE LOCATION: Tributary to Johanson Creek located approximately 15 m upstream of bridge crossing.
Same location as 1991.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 2.5 T E M P  (C): 1.6 T D S  (ppm): 23.4 p H :  7.7
M = MARGIN / P = FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 6 cfs discharge.

POPULATION ESTIMATES:

6.6
AREA (M'M)  1 0 4 . 9  MARGIN (M) 1 5 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 25% Good
RATIONALE: Shallow over cobble and boulder substrate.

STEELHEAD PARR RATING: 90% Excellent
RATIONALE: Fast and deep flow over cobbles and boulders.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M1A4 N / L I N - M
MEAN BIOMASS
WT ( W i l i a m )

Rbt 0+ 29 - 42 37.3 27 4 31 31.7 1.1 0.283 1.11 0.69 0.20
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 64 -73 67.7 4 2 6 8.0 4.9 0.071 0.28 4.20 0.30
Dolly Varden 0+ 33 - 49 42.6 3 4 7 7.0 0.0 0.063 0.25 0.92 0.06
Dolly Varden 1+ 62 -162 84.1 19 6 25 27.8 3.4 0.248 0.97 653 1.62
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 74.5 0.665 2.61 2.17

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.8 LOD POOL 2 0 40
3 4.3 COBBLE/BOULDER 60 RIFFLE 10 10
6 2.8 IN VEG RUN 70 20
9 5.0 OVER VEG OTHER

12 4.4 CUTBANK 40
15 3.2
18 3.0 TOTAL 60 D90/50: 14/6
20 (cm)
24

SITE: Sucl R E A C H :  1 MAP#: 94 D/9 P H O T O :  (4)#19

SITE LOCATION: Approximately 200 m downstream of twin culverts at road.
Not previously sampled. Rbt try at 29 mm was newly buttoned.

S = SIDE / M = MAINSTEM:
M = MARGIN / F = FULL SAMPLE:

ACCESS: VEH D A T E :  Sept 12

SLOPE (%): 1.5 T E M P  (C): 4.8 T D S  (ppm): 29.7 p H :  4.8

SAMPLING COMMENTS: Spawning habitat present from sample site downstream to confluence with Johanson Creek,
Numerous Rbt fry observed from approximately 200 m above road culverts to Johanson Creek.

POPULATION ESTIMATES:

3.9
AREA (M 'M)  1 1 2 . 0  MARGIN (M) 2 8 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: Moderate
RATIONALE: Cover is limited with fine gravel between cobbles, riffle sections have high velocity.

STEELHEAD PARR RATING: 30% Moderate 70% Poor
RATIONALE: Some moderate habitat in deep pools and undercut banks. Limited by shallow depth and cover.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+112 NUMBER S.E. N /M'M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 61-102 75.0 4 0 4 4.0 0.0 0.052 0.23 5.41 0.28
Dolly Varden 0+ 31-56 37.8 11 1 12 12.1 0.4 0.158 0.70 0.65 0.10
Dolly Varden I + 63-85 72.6 3 2 5 9.0 13.4 0.118 0.52 4.27 0.50
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 25.1 0.329 1.46 0.89

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.4 LOD POOL 20 70
3 4.2 COBBLE/BOULDER 70 RIFFLE 60 20-50
6 4.7 IN  VEG RUN 20 20
9 5.7 OVER VEG OTHER
12 4.2 CUTBANK 30
15
18 TOTAL 80 D90/50: 40/8
20 (cm)
24

SITE: Sjs1 R E A C H :  1 MAP#: 94 D/9 P H O T O :  (3)#11,12 ACCESS: HEL D A T E :  Sept 9

SITE LOCATION: Solo Creek, approximately 1 km upstream from the confluence at the start of high gradient section.
Not previously sampled.

S =  STEM/ M =  MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 7.2 I D S  (ppm): 35.0 p H :  7.7
M = MARGIN I F =  FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 10-15 cfs in sample sidechannel.

POPULATION ESTIMATES:

4.4
AREA (M*M) 7 6 . 4  MARGIN (M) 1 7 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 50% Poor
RATIONALE: Limited by high water velocity.

STEELHEAD PARR RATING: 70% Good to Excellent 30% Poor
RATIONALE: Excellent in deep sections with large boulder substrate. Good in sections with cobble substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 89 -94 92.3 2 1 3 4.0 3.5 0.026 0.24 10.06 0.26
Rbt 2+ 108 - 112 110.3 3 0 3 3.0 0.0 0.020 0.18 16.15 0.32
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 39 - 56 50.0 3 1 4 4.5 1.5 0.029 0.27 1.48 0.04
Dolly Varden 1+ 61 61.0 1 0 1 1.0 0.0 0.007 0.06 2.45 0.02
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 12.5 0.082 0.75 0.64

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0
3
6
9

12
15
18
20
24

9.7
9.2
9.0
8.7

LOD
COBBLE/BOULDER
IN VEG
OVER VEG
CUTBANK

TOTAL

100

90

POOL
RIFFLE

RUN
OTHER

D90/50: 25/10
(cm)

100 12

SITE: Sjdl R E A C H :  1 MAP#: 94 D/9 P H O T O :  (3)#17 ACCESS: HEL D A T E :  Sept 9

SITE LOCATION: Darb Creek approximately 400 m upstream from the confluence at Johanson Lake.
Not previously sampled.

S =  SIDE / M = MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: F

SLOPE (%): 1 T E M P  (C): 8 T D S  (ppm): 30.8 p H :  7.7

SAMPLING COMMENTS: Poor spawning habitat in this section with angular bed materials. Some gravels present at confluence.

POPULATION ESTIMATES:

9.2
AREA (M•M) 1 5 2 . 8  MARGIN (M) 1 6 . 7

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Good 70% Poor
RATIONALE: Good in shallow low velocity riffle sections. Limited in other sections by high velocity.

STEELHEAD PARR RATING: 75% Good 25% Poor
RATIONALE: Good in deeper sections. This site could be improved with some large boulders providing more cover.



Appendix  4 .  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  t h e  Z y m o e t z  R i v e r  a n d  T r i b u t a r i e s  1 9 9 2



Appendix 4 Table 1. Zymoetz River Catch Composition for Sample Sites 1992.

Z17 7 9 9 11 109 22.0
Z18 7 32 2 8 3 15 130 19.2
Z19 8 4 3 10 1 11 177 18.0
ZEI. 4 1 I 113 18.0
Zc1 9 45 5 31 48 15.9

TOTAL 547.8 89.5 19 5 13.7 1133 24 21.1 4 36.9 30.5 2576 374.2
PERCENT 60.5 9.9 2.1 0.6 1.5 12.5 2.7 2.3 0.4 4.1 3.4 100

TOTAL FISH = 904.8

TOTAL Z1-19 547.8 80.5 15 4 13.7 67.9 18 21.1 4 36.9 0 2415 340.3
PERCENT 67.7 10.0 1.9 0.5 1.7 8.4 1.1 2.6 0.5 4.6 0.0 100

TOTAL FISH = 808.9

F E E  = COPCATCLE

SITE R E A C H

NOTE: CT INCLUDES 0+ to 3+.

RAINBOW C H I N  C O I I O  D V  R M W
0+ 1 +  2 +  3 +

LN C O T T  C T
DACE PRICKLY ( M ) 2  ( M )

AREA LENGTH

Z3 6  4  4  2  /  2  7 8  2 0 . 0
Z2 6  3 0  1  2  7  1 9  4  2 0 7  2 3 . 8
Z1 6  2 9  3  1  5  5  1  1 2 6  1 5 . 3
Z4 6  9  2  4  1  1  1  2 2 8  1 8 . 0
Z6 6  9  3  1  8 7  2 1 . 0
Z7 6  1 8  1  1 1 2  2 0 . 0
Z8 6  3 4  6  1  1 0 1  1 9 . 2
Z9 6  4 5  1 7  1  2 3 9  1 8 . 0
Z10 6  2 3  8  1  1  1  1 3 6  2 0 . 3
Z11 6  3 7  5  2  9 0  2 2 . 1
Z12 7  1 9  3  2  2  9 9  1 5 . 6
Z13 7  1 2 5  1 2  1  8  2  1 7 8  1 4 . 6
Z14 7  5 6  4  1  6 6  1 9 . 1
Z15 7  4 9  7  6  4  1 5  1 3 9  1 9 . 1
Z16 7  1 6  4  1  1  1 1 3  1 5 . 0



Appendix 4 Table 2. Zymoetz  River Biomass Estimates for Sample Sites 1992.

Z11 Treasure 0.00 0.00 0.45 0.30 0 . 7 5 0.00 0.00 0.19 0.00 0.00 0.00 113 0.940

REACIIES 6 TO 8
TOTAL 3.97 3.88 1.65 0.77 6 . 3 0 0.54 1.00 1.26 0.54 0.09 0.92 2415 14.62
PERCENT 27.2 26.5 11.3 5.3 3.7 6.8 8.6 3.7 0.6 6.3 100

Parr = 43.1 %
MEAN 0.22. 0.22 0.09 0.04 0 . 3 5 0.03 0.06 0.07 0.03 0.01 0.05 0.81

SITE LOCATION CUTITIROAT RBT COHO DV R M W LN S C U L P I N  AREA TOTAL
0+ 1+ 2+ 3+ 1+ DACE PRICKLY (M)2

Zcl Coal Ck 0.50 0.60 0.00 0.75 1.11 1.44 1.19 0.00 0.00 0 . 0 0 48 5.590

PILE = COPBIO

SITE L O C A T I O N  R A I N B O W  C H I N  COHO D V  R M W  L N  S C U L P I N  AREA T O T A L
0+ 1 +  2 +  3 +  P a r r  D A C E  PRICKLY ( M ) 2

Z3 R E A C H  6 0 . 1 0  0 . 4 6  0 . 2 9  0 . 0 0  0 . 7 5  0 . 0 0  0 . 0 9  0 . 2 5  0 . 0 0  0 . 0 0  0 . 0 0  7 8  1 . 1 9 0
Z2 6  0 . 1 9  0 . 0 4  0 . 1 2  0 . 0 0  0 . 1 6  0 . 1 9  0 . 2 3  0 . 0 9  0 . 0 0  0 . 0 0  0 . 0 0  2 0 7  0 . 8 6 0
Z1 6  0 . 3 3  0 . 1 9  0 . 1 3  0 . 0 0  0 . 3 2  0 . 3 1  0 . 1 2  0 . 0 9  0 . 0 0  0 . 0 0  0 . 0 0  1 2 6  1 . 1 7 0
Z4 6  0 . 0 7  0 . 0 0  0 . 1 4  0 . 7 7  0 . 9 1  0 . 0 2  0 . 0 2  0 . 0 4  0 . 0 0  0 . 0 0  0 . 0 0  2 2 8  1 . 0 6 0
Z6 6  0 . 1 5  0 . 2 4  0 . 0 0  0 . 0 0  0 . 2 4  0 . 0 0  0 . 0 0  0 . 0 1  0 . 0 0  0 . 0 0  0 . 0 0  8 7  0 . 4 0 0
Z7 6  0 . 1 3  0 . 0 6  0 . 0 0  0 . 0 0  0 . 0 6  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 1 2  0 . 1 9 0
Z8 6  0 . 3 2  0 . 3 7  0 . 1 9  0 . 0 0  0 . 5 6  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 0 1  0 . 8 8 0
Z9 6  0 . 1 7  0 . 3 6  ( 1 0 0  0 . 0 0  0 . 3 6  0 . 0 2  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  2 3 9  0 . 5 5 0
ZIO 6  0 . 1 7  0 . 3 3  0 . 1 4  0 . 0 0  0 . 4 7  '  0.00 0 . 0 0  0 . 1 9  0 . 0 1  0 . 0 0  0 . 0 0  1 3 6  0 . 8 4 0
Z11 6  0 . 3 2  0 . 3 4  0 . 0 0  0 . 0 0  0 . 3 4  0 . 0 0  0 . 0 0  0 . 0 7  0 . 0 0  0 . 0 0  0 . 0 0  9 0  0 . 7 3 0
Z12 R E A C H  7 0 . 1 7  0 . 1 8  0 . 2 7  0 . 0 0  0 . 4 5  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 4  0 . 0 0  0 . 0 0  9 9  0 . 6 6 0
Z13 7  0 . 5 1  0 . 3 6  0 . 1 1  0 . 0 0  0 . 4 7  0 . 0 0  0 . 0 8  0 . 0 0  0 . 1 8  0 . 0 0  0 . 0 0  1 7 8  1 . 2 4 0
Z14 7  0 . 5 3  0 . 2 6  0 . 0 0  0 . 0 0  0 . 2 6  0 . 0 0  0 . 0 0  0 . 1 4  0 . 0 0  0 . 0 0  0 . 0 0  6 6  0 . 9 3 0
Z15 7  0 . 2 8  0 . 3 2  0 . 0 0  0 . 0 0  0 . 3 2  0 . 0 0  0 . 0 9  0 3 7  0 . 1 3  0 . 0 0  0 . 0 0  1 3 9  1 . 1 9 0
Z16 7  0 . 1 5  0 . 2 6  0 . 0 0  0 . 0 0  0 . 2 6  0 . 0 0  0 . 0 0  0 . 0 1  0 . 1 8  0 . 0 0  0 . 0 0  1 1 3  0 . 6 0 0
Z17 7  0 . 1 0  0 . 0 0  0 . 0 0  0 . 0 0  0  0 . 0 0  0 . 1 5  0 . 0 0  0 . 0 0  0 . 0 0  0 . 3 3  1 0 9  0 . 5 8 0
Z18 7  0 . 2 4  0 . 1 1  0 . 0 0  0 . 0 0  0 . 1 1  0 . 0 0  0 . 1 1  0 . 0 0  0 . 0 0  0 . 0 6  0 . 2 6  1 3 0  0 . 7 8 0
Z19 R E A C H  8 0 . 0 4  0 . 0 0  0 . 2 6  0 . 0 0  0 . 2 6  0 . 0 0  0 . 1 1  0 . 0 0  0 . 0 0  0 . 0 3  0 . 3 3  1 7 7  0 . 7 7 0



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g ! m • m )

Rbt 0+ 31-62 48.6 26 3 29 29.4 0.8 0.234 1.92 1.39 0.33
Rbt 1+ 82-93 87.7 3 0 3 3.0 0.0 0.024 0.20 8.05 0.19
Rbt 2+ 111 111.0 1 0 1 1.0 0.0 0.008 0.07 16.08 0.13
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 78-83 81.0 3 1 4 4.5 1.5 0.036 0.29 8.65 0.31
Coho all 61-71 64.3 3 1 4 4.5 1.5 0.036 0.29 3.45 0.12
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 101 101.0 1 0 1 1.0 0.0 0.008 0.07 11.68 0.09
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 43.4 0.346 2.84 1.17

0 7.7 LOD POOL 25
3 8.9 COBBLE/BOULDER 100 RIFFLE 100 15
6 9.4 IN VEG RUN
9 6.8 OVER VEG OTHER
12 CUTBANK
15
18 TOTAL 80 D90/50: 8/3
20 (cm)
24

SITE: Z1 R E A C H :  6 MAP#: 93 115 P H O T O :  (2)#16 ACCESS: VEH D A T E :  Aug 27

SITE LOCATION: Zymoetz River just downstream of rock outcrop at 36.2 km on main haul road.
This site was moved upstream slightly (< 20 m) from the 1991 location.

S = SIDE / M = MAINSTEM: N  S L O P E  (%): N/A T E M P  (C): 10.5 1 D S  (ppm): N/A p H :  N/A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Observed chinook spawning in the mainstem.

POPULATION ESTIMATES:

LOCATION W I D T H
(m)

SITE
COVER

(%)

SITE
WATER M E A N
TYPE (%) D E P T H  (cm)

8.2
AREA (M•M) 1 2 5 . 5  MARGIN (M) 1 5 . 3

HABITAT COMMENTS:

STBELHEAD FRY RATING: 100% Excellent
RATIONALE: Shallow riffle habitat with clean cobble substrate.

STEELHEAD PARR RATING: Poor
RATIONALE: Limited by shallow depth and low velocity.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/MI'M N / L I N - M
MEAN BIOMASS
WT ( g / m s m )

Rbt 0+ 36-56 47.1 24 5 29 30.3 1.8 0.146 1.27 1.27 0.19
Rbt 1+ 85 85.0 1 0 1 1.0 0.0 0.005 0.04 7.32 0.04
Rbt 2+ 99-102 100.5 2 0 2 2.0 0.0 0.010 0.08 12.00 0.12
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 62-76 71.0 6 1 7 7.2 0.6 0.035 0.30 5.40 0.19
Coho all 48-70 57.8 15 3 18 18.8 1.3 0.091 0.79 2.52 0.23
Dolly Varden 0+ 44-47 45.5 1 1 2 2.0 0.0 0.010 0.08 1.15 0.01
Dolly Varden 1+ 83-97 90.0 2 0 2 2.0 0.0 0.010 0.08 8.46 0.08
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 63.3 0,306 2.66 0.84

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.1 LOD POOL 40
3 5.7 COBBLE/BOULDER 100 RIFFLE 30 20
6 19.2 IN VEG RUN 30
9 11.3 OVER VEG OTHER 40

12 4.2 CUTBANK
15
18 TOTAL 80 D90/50: 50/15
20 (cm)
24

SITE: Z2 R E A C H :  6 M A P # :  93 L/5 P H O T O :  (2)#14 A C C E S S :  VEII  D A T E :  Aug 27

SITE LOCATION: Zymoetz River sidechannel at 37.2 km on the main haul road.
This site was moved upstream approximately 1 km. Sampled a similar section of sidechannel/mainstem edge habitat.

S =  SIDE / M = MAINSTEM: S S L O P E  (%): <1 T E M P  (C): 10.5 T D S  (ppm): N/A p H :  7.4
M =- MARGIN / F = FULL. SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

8.7
AREA (M*M) 2 0 7 . 1  MARGIN (M) 2 3 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 70% Good 30% Moderate
RATIONALE: Good in shallow cobble substrate with low velocity. Limited on outer edge by deep sections with higher velocity.

STEELHEAD PARR RATING: 40% Good 40% Moderate 20% Poor
RATIONALE:



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g l i n * m )

Rbt 0+ 51-59 54.5 4 0 4 4.0 0.0 0.051 0.20 1.96 0.10
Rbt 1+ 84-96 91.3 2 1 3 4.0 3.5 0.051 0.20 9.04 0.46
Rbt 2+ 98-100 99.0 2 0 2 2.0 0.0 0.026 0.10 11.47 0.29
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 60-71 65.5 2 0 2 2.0 0.0 0.026 0.10 3.65 0.09
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 94-95 94.5 2 0 2 2.0 0.0 0.026 0.10 9.76 0.25
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 14.0 0.179 0.70 1.20

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.4 LOD POOL 100+
3 4.9 COBBLE/BOULDER 100 RIFFLE 100 50+
6 4.2 IN VEG RUN
9 4.6 OVER VEG OTHER

12 3.5 CUTBANK
15
18 TOTAL 100 D90/50: 12/4
20 (cm)
24

SITE: Z3 R E A C H :  6 MAP#: 93 115 P H O T O :  (2)#15 ACCESS: VEH D A T E :  Aug 27

SITE LOCATION: Zymoetz River at 37.2 km on the main haul road. Adjacent to sample site Z2.
This site was moved downstream approximately 0.5 km, due to changes in stream channel.

S =  SIDE / M =  MAINSTEM: M
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

SLOPE (%) 1 T E M P  (C): 10.5 T D S  (ppm): N/A p H :  N/A

POPULATION ESTIMATES:

3.9
AREA (M•M) 7 8 . 4  MARGIN (M) 2 0 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 60% Excellent 10% Good 30% Poor
RATIONALE: Excellent in cobble substrate.

STEELHEAD PARR RATING: 25% Good 50% Moderate 25% Poor
RATIONALE: Good habitat in deeper sections with sufficient water velocity. Limited in other sections by shallow depth.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 48-56 51.8 3 2 5 9.0 13.4 0.039 0.50 1.69 0.07
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 98-121 109.5 2 0 2 2.0 0.0 0.009 0.11 15.45 0.14
Rbt 3+ 153-158 156.3 2 1 3 4.0 3.5 0.018 0.22 44.11 0.77
Chinook 0+ 70 70.0 0 1 1 1.0 0.0 0.004 0.06 5.13 0.02
Coho all 67 67.0 1 0 1 1.0 0.0 0.004 0.06 3.90 0.02
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 93 93.0 1 0 1 1.0 0.0 0.004 0.06 9.31 0.04
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 18.0 0.079 1.00 1.06

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 13.6 LOD POOL 60
3 9.8 COBBLE/BOULDER 100 RIFFLE 75 30
6 13.0 IN VEG RUN 25
9 12.8 OVER VEG OTHER

12 14.2 CUTBANK
15
18 TOTAL 100 D90/50: 80/18
20 (cm)
24

SITE: Z4 R E A C H :  6 M A W ' :  93 L/5 P H O T O :  (2)#13 A C C E S S :  VEH D A T E :  Aug 27

SITE LOCATION: Zymoetz River aidechannel at 38.5 km along the main haul road.
Due to changes in stream channel, this site was moved upstream approximately 1 km to a newly-formed sidechannel.

S =  SIDE / M = MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 9.0 T D S  (ppm): N/A p H :  7.4
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Observed 1 chinook spawner.

POPULATION ESTIMATES:

12.7
AREA (M.M)  2 2 8 . 2  MARGIN (M) 1 8 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 40% Good 60% Moderate
RATIONALE: Limited in mid section of site due to greater depth with higher velocity.

STEELHEAD PARR RATING: 40% Excellent 30% Good 30% Moderate
RATIONALE: Large boulders with moderate depth and good current. Some small gravels cementing bed materials.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL H .

RANGE M E A N  1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ o o o 0.0 0.0 0.000 0.00 0.00
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dacc all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 0.0 0.000 0.00 0.00

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.6 LOD POOL 35
3 5.2 COBBLE/BOULDER 100 RIFFLE 90 20
6 6.5 IN VEG RUN 10
9 7.3 OVER VEG OTHER

12 3.2 CUTBANK
15
18 TOTAL 100 D90150: 7/6
20 (cm)
24

SITE: ZS R E A C H :  6 M A P # :  93 1/12 P H O T O :  (2)#12 A C C E S S :  VEH D A T E :  Aug 26

SITE LOCATION: Approximately 50 m downstream of the Treasure Creek confluence.
Same area as 1991, but improved sample site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 12.3 T D S  (ppm): 34.0 p H :  7.6
M = MARGIN / I? = FULL SAMPLE: M

SAMPLING COMMENTS: Catch data from this site has not been found.

POPULATION ESTIMATES:

5.2
AREA (M*M) 1 1 8 . 2  MARGIN (M) 2 2 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good habitat in shallow cobble and boulder substrate.

STEELHEAD PARR RATING: 30% Good 60% Moderate 10% Poor
RATIONALE: Good habitat in fast water with boulder substrate. Poor in sections with shallow depth and low velocity.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 11.11.+U2NUMBER S.E. N /M'M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 44-56 49.2 9 0 9 9.0 0.0 0.104 0.43 1.44 0.15
Rbt 1+ 83-88 86.3 3 0 3 3.0 0.0 0.035 0.14 6.97 0.24
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 36 36.0 1 0 1 1.0 0.0 0.012 0.05 0.73 0.01
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 13.0 0.150 0.62 0.40

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.5 LOD POOL 10 40
3 3.7 COBBLE/BOULDER 100 RIFFLE 90 15
6 3.5 IN VEG RUN
9 3.8 OVER VEG OTHER

12 5.8 CUTBANK
15 4.4
18 TOTAL 90 D90/50: 60/12
20 (cm)
24

SITE: Z6 R E A C H :  6 MAP*: 93 1/12 P H O T O :  (2)#11 ACCESS: VEH D A T E :  Aug 26

SITE LOCATION: Zymoetz River sidechannel just upstream of the Treasure Creek confluence.
Same location as 1991, but lower discharge in sample sidechannel.

S = SIDE / M = MAINSTI3M: S  S L O P E  (%): 0.5 T E M P  (C): 11.0 T D S  (ppm): 28.0 p I I :  7.6
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 5 cfs in sample sidechannel. N o  deep slow sections present from 1991.

POPULATION ESTIMATES:

4.1
AREA ( W M )  8 6 . 5  MARGIN (M) 2 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Clean cobble along edges.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good in mid-channel sections with clean cobble /boulders with adequate flow. Moderate along margin.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m ' m )

Rbt 0+ 34-46 40.2 14 3 17 17.8 1.4 0.160 0.89 0.79 0.13
Rbt 1+ 81 81.0 0 1 1 1.0 0.0 0.009 0.05 6.35 0.06
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0,00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnosc Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 18.8 0.169 0.94 0.18

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.3 LOD POOL 20
3 6.0 COBBLE/BOULDER 100 RIFFLE 100 10
6 7.0 IN VEG RUN
9 5.5 OVER VEG OTHER

12 4.1 CUTBANK
15
18 TOTAL 60 D90/50: 60/5
20 (cm)
24

SITE: Z7 R E A C H :  6 MAP#: 93 L/12 P H O T O :  (1)123 ACCESS: HEL D A T E :  Aug 21

SITE LOCATION: Zymoetz River upstream of Treasure Creek approximately 200 m below unstable slump.
Moved this site slightly downstream from the 1991 location due to low dishcargc.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 0.5 T E M P  (C): 11.8 T D S  (ppm): 32.5 p H :  7.5
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.6
AREA (M*M) 1 1 1 . 6  MARGIN (M) 2 0 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Good 25% Moderate
RATIONALE: Good in shallow cobble. Moderate in sections with smaller bcd material.

STEELHEAD PARR RATING: 90% Poor 10% Moderate
RATIONALE: l imited by shallow depth and small gravels.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 43-51 43.0 26 6 32 33.8 2.2 0.335 1.76 0.96 032
Rbt I + 66-87 80.2 6 0 6 6.0 0.0 0.059 0.31 6.17 0.37
Rbt 2+ 117 117.0 1 0 1 1.0 0.0 0.010 0.05 18.78 0.19
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 40.8 0.404 2.13 0.87

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.1 LOD POOL 25
3 6.6 COBBLE/BOULDER 100 RIFFLE 80 15
6 5.2 IN VEG RUN 20
9 6.0 OVER VEG OTHER

12 5.4 CUTBANK
15
18 TOTAL 100 D90/50: 40/10
20 (cm)
24

SITE: ZS R E A C H :  6 M A P # :  93L/12 P H O T O :  (1)#21,22 A C C E S S :  HEL D A T E :  Aug 21

SITE LOCATION: Approximately 6 km downstream from Red Canyon Creek.
Same approximate location as 1991.

S =  SIDE / M = MAINSTEM: S S L O P E  (%): 0.5 T E M P  (C): 10.1 T D S  (ppm): 31.4 p H :  7.6
M .= MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Estimated discharge in sample sidechanncl is 50 cfs.

POPULATION ESTIMATES:

5.3
AREA (M*M) 1 0 1 . 0  MARGIN (M) 1 9 . 2

HABITAT COMMENTS:

ST BEHEAD FRY RATING: 50% Excellent 50% Good
RATIONALE: Shallow cobble and boulder habitat.

STEELHEAD PARR RATING: 100% Good
RATIONALE: Site is generally shallow with good boulder cover and flow.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/Mshi N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32-53 42.0 38 6 44 45.1 1.5 0.188 2.51 0.90 0.17
Rbt 1+ 63-89 74.5 15 2 17 17.3 0.7 0.072 0,96 4.96 0.36
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 64 64.0 1 0 1 1.0 0.0 0.004 0.06 3.72 0.02
Coho all 0 0 0 0.0 0.0 0,000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 63.4 0.265 3.52 0.54

LOCATION WIDTH
(m)

SITE S I T E
COVER W A T E R

(%) T Y P E  (%)
MEAN
DEPTH (cm)

0 10.5 LOD POOL 10 60
3 17.8 COBBLE/BOULDER RIFFLE 60 25
6 12.9 IN VEG RUN 30
9 12.0 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL D90/50: 70/15
20 (cm)
24

SITE: Z9 R E A C H :  6 M A P # :  93 L/12 P H O T O :  (1)#20

SITE LOCATION: Approximately 6 km downstream from Red Canyon Creek.
Same general location as 1991, but different site.

S = SIDE / M = MAINSTEM: S
M = MARGIN / F =  FULL SAMPLE: F

ACCESS: HEL D A T E :  Aug 21

SLOPE (%): 1 T E M P  (C): 9.6 T D S  (ppm): 33.0 p H :  7.6

SAMPLING COMMENTS: Large debris jam located 100 m downstream.

POPULATION ESTIMATES:

13.3
AREA (hIsM) 2 3 9 . 4  MARGIN (M) 1 8 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 40% Good 50% Moderate
RATIONALE: Good habitat along margin in shallow flats. Moderate in deeper sections with slightly higher veloctiy.

STEELHEAD PARR RATING: 60% Excellent 40% Moderate
RATIONALE: Excellent habitat in deep flowing sections with boulders. Moderate in shallow sections.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g h n * m )

Rbt 0+ 32-60 43.5 21 2 23 23.2 0.6 0.171 1.14 1.00 0.17
Rbt 1+ 63-93 77.3 7 1 8 8.2 0.5 0.060 0.40 5.53 0.33
Rbt 2+ 117 117.0 1 0 1 1.0 0.0 0.007 0.05 18.78 0.14
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 132 132.0 1 0 1 1.0 0.0 0.007 0.05 25.98 0.19
M. Whitefish 0+ 50 50.0 1 0 1 1.0 0.0 0.007 0.05 1.22 0.01
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 34.4 0.253 1.69 0.84

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.2 LOD POOL 5 25
3 6.7 COBBLE/BOULDER 100 RIFFLE 95 20
6 7.3 IN V I M RUN
9 8.2 OVER VEG OTHER

12 5.1 CUTBANK
15
18 TOTAL 100 D90/50: 90/60
20 (cm)
24

SITE: Z10 R E A C H :  6 MAP#: 93 1113 P H O T O :  (1)#19

SITE LOCATION: Approximately 2 km downstream from Red Canyon Creek.
Same general area as 1991, but different site.

ACCESS: HEL D A T E :  Aug 21

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 2.5 T E M P  (C): N/A T D S  (ppm): N/A p H :  N/A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

6.7
AREA (M•M) 1 3 6 . 0  MARGIN (M) 2 0 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 5% Moderate 95% Poor
RATIONALE: Limited by high water velocity and deep sections.

STEELHEAD PARR RATING: 100% Excellent
RATIONALE: Large boulders with fast turbulent water providing good cover.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N /M.M N / L I N - M
MEAN BIOMASS
WT ( g h n s m )

Rbt 0+ 31 -48 40.4 32 4 36 36.6 1.0 0.405 1.65 0.80 0.32
Rbt 1+ 77-83 80.2 5 0 5 5.0 0.0 0.055 0.23 6.17 0.34
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 32 32.0 1 0 1 1.0 0.0 0.011 0.05 0.41 0.00
Dolly Varden 1+ 80 80.0 1 0 1 1.0 0.0 0.011 0.05 5.99 0.07
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 43.6 0.483 1.97 0.74

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.3 LOD POOL 10 25
3 2.8 COBBLE/BOULDER 100 RIFFLE 90 15
6 4.4 IN  VEG RUN
9 0.8 OVER VEG OTHER

12 5.8 CUTBANK
15 6.4
18 TOTAL 80 D90/50: 25/8
20 (cm)
24

SITE: Z11 R E A C H :  6 MAPI:  93 1113 P H O T O :  (1)118

SITE LOCATION: Approximately 2 km downstream from Red Canyon Creek.
Same area as 1991, but new site due to low discharge.

S = SIDE / M = MAINSTEM: S
M = MARGIN / F =  FULL SAMPLE: M

ACCESS: Hel DATE: Aug 21

SLOPE (%): 1 T E M P  (C): 8.2 T D S  (ppm): 30.7 p H :  7.6

SAMPLING COMMENTS: Observed a minimum of 4 chinook spawning in this area.

POPULATION ESTIMATES:

4.1
AREA (M'M)  9 0 . 2  MARGIN (M) 2 2 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good habitat in shallow cobble riffle sections. Moderate in sections with higher velocity.

STEELHEAD PARR RATING: 50% Moderate 50% Poor
RATIONALE: Moderate habitat in the outer half. Poor in sections with shallow depth and low velocity.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32-50 41.6 15 3 18 18.8 1.3 0.190 1.20 0.87 0.17
Rht 1+ 71-91 79.7 3 0 3 3.0 0.0 0.030 0.19 6.05 0.18
Rbt 2+ 97-110 103.5 2 0 2 2.0 0.0 0.020 0.13 13.08 0.27
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 59-60 59.5 2 0 2 2.0 0.0 0.020 0.13 2.11 0.04
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 25.8 0.261 1.65 0.66

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.9 LOD POOL 40
3 5.5 COBBLE/BOULDER 100 RIFFLE 100 30
6 6.7 IN VEG RUN
9 9.7 OVER VEG OTHER

12 6.8 CUTBANK
15
18 TOTAL 100 D90/50: N / A
20 (cm)
24

SITE: Z12 R E A C H :  7 MAP#: 93 L/13 P H O T O :  (1)#17 ACCESS: HEL D A T E :  Aug 20

SITE LOCATION: Approximately 2.5 km upstream from the Red Canyon Creek. 100 m downstream of a small inlet tributary.
Same location as 1991, but discharge ix considerably lower.

S = SIDE / M = MAINSTEM: S
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

SLOPE (%): 2 T E M P  (C): 13.5 T D S  (ppm): N/A p H :  N/A

POPULATION ESTIMATES:

6.3
AREA (M'M)  9 8 . 6  MARGIN (M) 1 5 . 6

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Moderate 25% Poor
RATIONALE: Limited by high velocity.

STEELHEAD PARR RATING: 100% Excellent
RATIONALE: Deep and fast flowing.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N /L IN -M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 32-61 39.2 96 22 118 124.5 4.2 0.698 8.53 0.73 0.51
Rbt 1+ 63-93 76.8 12 0 12 12.0 0.0 0.067 0.82 5.43 0.36
Rbt 2+ 118 118.0 1 0 1 1.0 0.0 0.006 0.07 19.26 0.11
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 43-83 52.3 8 0 8 8.0 0.0 0.045 0.55 1.87 0,08
Dolly Vardcn 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Vardcn I + 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 42 42.0 1 0 1 1.0 0.0 0.006 0.07 0.72 0.00
M. Whitefish 1+ 150 150.0 1 0 1 1.0 0.0 0.006 0.07 32.67 0.18
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 147.5 0.827 10.11 1.25

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 13.2 LOD POOL 60
3 14.0 COBBLE/BOULDER 60 RIFFLE 50 10
6 17.8 IN VEG 5 RUN 50
9 8.6 OVER VEG 25 OTHER
12 7.5 CUTBANK 10
15
18 TOTAL 60 D90/50: 25/5
20 (cm)
24

SITE: Z13 R E A C H :  7 MAP#: 93 L/13 P H O T O :  (1)#I5

SITE LOCATION: Approximately 4 km downstream from Coal Creek.
Altered site Z13 from the 1991 location due to low discharge.

ACCESS: HEL D A T E :  Aug 20

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1 T E M P  (C): 12 I D S  (ppm): N/A p H :  N/A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

12.2
AREA (M*M) 1 7 8 . 4  MARGIN (M) 1 4 . 6

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Poor
RATIONALE: Good habitat in shallow cobbles. Poor in deeper sections with higher velocity.

STEELHEAD PARR RATING: 15% Good 35% Moderate 50% Poor
RATIONALE: Good habitat in sections with higher velocity and cutbank cover.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+ U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 31-46 37.2 27 14 41 56.1 14.3 0.855 2.94 0.62 0.53
Rbt 1+ 63-81 70.3 2 1 3 4.0 3.5 0.061 0.21 4.20 0.26
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Cohn all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 93 93.0 1 0 1 1.0 0.0 0.015 0.05 9.31 0.14
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 61.1 0.931 3.20 0.93

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.4 LOD POOL 15
3 3.2 COBBLE/BOULDER 100 RIFFLE 100 10
6 4.0 IN VEG RUN
9 4.8 OVER VEG OTHER
12 4.2 CUTBANK
15 2.0
18 TOTAL 90 D90/50: 30/4
20 (cm)
24

SITE: Z14 R E A C H :  7 MAP#: 93 1/I3 P H O T O :  (1)#16

SITE LOCATION: Approximately 4 km downstream from Coal Creek.
Outside edge of mainstem near Z13. New location from 1991.

ACCESS: HEL D A T E :  Aug 20

S = SIDE / M = MAINSTEM: M  S L O P E  (%): N/A T E M P  (C): 13 T D S  (ppm): N/A p H :  N/A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

3.4
AREA (M•M) 6 5 . 6  MARGIN (M) 1 9 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good
RATIONALE: Shallow riffle habitat.

STEELHEAD PARR RATING: Poor
RATIONALE: Limited by water depth.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE MEAN 1
PASS

2 U1+U2 NUMBER S.E. N/M•M N / L I N - M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 31-48 40.5 32 11 43 48.8 5.2 0.351 2.55 0.80 0.28
Rbt 1+ 68 - 92 80.7 3 4 7 7.0 31.7 0.050 0.37 6.28 0.32
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 40-73 54.3 5 1 6 6.3 0.8 0.045 0.33 2,09 0.09
Dolly Vardcn 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 99-116 103.8 2 2 4 4.0 0.0 0.029 0.21 12.85 0.37
M. Whitefish 0+ 34-60 49.9 11 3 14 15.1 1.9 0.109 0.79 1.22 0.13
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 81.1 0.584 4.2.5 1.19

0 7.4 LOD POOL 20 60
3 7.0 COBBLE/BOULDER 75 RIFFLE 40 5
6 7.3 IN VEG 25 RUN 40
9 6.9 OVER VEG OTHER

12 7.8 CUTBANK
15
18 TOTAL 50 D90/50: 30/4
20 (cm)
24

SITE: Z15 R E A C H :  7 MAP#: 93 1./13 P H O T O :  (1)#13 ACCESS: HEL D A T E :  Aug 20

SITE LOCATION: Approximately 1 km downstream from Coal Creek.
This site was moved downstream approximately 1 km from the 1991 location due to low discharge.

S = SIDE / M = MAINSTEM: S  S L O P E  (96): 0.5 T E M P  (C): 9.9 T D S  (ppm): 19_6 p H :  7.4
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 20 cfs in sample sidechannel.

POPULATION ESTIMATES:

LOCATION W I D T H
(m)

SITE
COVER

(%)

SITE
WATER M E A N
TYPE (96) D E P T H  (cm)

7.3
AREA (M•M) 1 3 9 . 0  MARGIN (M) 1 9 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Moderate 25% Good
RATIONALE: Substrate is cemented with fines. M id -section is limited by high water velocity.

STEELHEAD PARR RATING: 60% Good 40% Moderate
RATIONALE: Adequate water depth and velocity, but limited cover due to glacial fines cementing substrate.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N / L I N - M
MEAN BIOMASS
WT ( g / m ‘ r n )

Rbt 0+ 36-50 43.7 14 2 16 16.3 0.8 0.145 1.09 1.01 0.15
Rbt 1+ 78-91 85.3 4 0 4 4.0 0.0 0.035 0.27 7.39 0.26
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 0 0 0 0.0 0.0 0,000 0.00 0.00
Dolly Varden 0+ 38 38.0 1 0 1 1.0 0.0 0.009 0.07 0.68 0.01
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 124 124.0 1 0 1 1.0 0.0 0.009 0.07 20.19 0.18
Longnoae Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin alt 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 22.3 0.198 1.49 0.59

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.9 LOD POOL 35
3 7.0 COBBLE/BOULDER 100 RIFFLE 100 10
6 6.8 IN VEG RUN
9 8.4 OVER VEG OTHER
12 CUTBANK
15
18 TOTAL 70 D90/50: 40/5
20 (cm)
24

SITE: Z16 R E A C H :  7 M A P # :  93 L/13 P H O T O :  (1)114 A C C E S S :  HEL D A T E :  Aug 20

SITE LOCATION: Approximately 1 km downstream from Coal Creek, adjacent to site Z15.
This site was moved downstream approx. 1 km from the 1991 location due to low discharge.

S = SIDE / M = MAINSTEM: S S L O P E  (%): 3 T E M P  (C): 9.6 T D S  (ppm): 20.3 p H :  7.4
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 40 cfa discharge in sample side-channel.

POPULATION ESTIMATES:

7.5
AREA (M*M) 1 1 2 . 9  MARGIN (M) 1 5 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Moderate
RATIONALE: Limited in most of site due to high water velocity.

STEELHEAD PARR RATING: 15% Good 75% Moderate 10% Poor
RATIONALE: Fast turbulent water with some substrate compaction due to fines.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N /M 'M N / L I N - M
MEAN BIOMASS
WT ( g / m s m )

Rbt 0+ 37-55 47.0 3 2 5 9.0 13.4 0.082 0.41 1.26 0.10
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 41-64 51.3 6 2 8 9.0 2.1 0,082 0.41 1.77 0.15
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 44-95 65.9 10 1 11 11.1 0.4 0.102 0.51 3.23 0.33
TOTAL 29.1 0.267 1.32 0.58

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.8 LOD 10 POOL 30 45
3 4.1 COBBLE/BOULDER 90 RIFFLE 30 20
6 7.1 IN VEG RUN 40
9 7.6 OVER VEG OTHER
12 3.2 CUTBANK
15
18 TOTAL 75 D90/50: N/A
20 (cm)
24

SITE: Z17 R E A C H :  7 MAP#: 93 1.113 P H O T O :  (2)#3 ACCESS: VEH D A T E :  Aug 24

SITE LOCATION: Approximately 250 m downstream from the Serb Confluence.
Site Z17 was moved downstream to a slightly different site containing some LOD and a small pool.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 11.6 T D S  (ppm): 23.7 p H :  7.5
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.0
AREA (M*M) 1 0 9 . 1  MARGIN (M) 2 2 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Moderate 25% Good
RATIONALE: Limited by poor cover due to small spaces in cobble substrate.

STEELHEAD PARR RATING: 50% Moderate 50% Poor
RATIONALE: Limited by shallow depth and poor cover, except around LOD.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1 +U2 NUMBER S.E. N /M'M N/1JN-M
MEAN BIOMASS
WT ( g / m • m )

Rbt 0+ 30 - 60 43.3 30 2 32 32.1 0.4 0.247 1.67 0.98 0.24
Rbt 1+ 76 -93 84.5 2 0 2 2.0 0.0 0.015 0.10 7.19 0.11
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 44 - 66 51.3 7 1 8 8.2 0.5 0.063 0.43 1.77 0.11
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 54 -59 56.0 3 0 3 3.0 0.0 0.023 0.16 2.71 0.06
Prickly Sculpin all 43- 75 58.4 14 1 15 15.1 0.3 0.116 0.79 2.25 0.26
TOTAL 60.4 0.464 3.15 0.79

LOCATION WIDTH
(n)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.9 LOD POOL 25
3 9.4 COBBLE/BOULDER 100 RIFFLE 100 15
6 8.7 IN VEG RUN
9 6.0 OVER VEG OTHER

12 2.9 CUTBANK
15
18 TOTAL 100 D90/50: 40/10
20 (cm)
24

SITE: Z18 R E A C H :  7 MAP#: 93 L in  P H O T O :  (2)#3

SITE LOCATION: Approximately 100 m downstream from the Serb confluence.
This site was moved 70 m downstream from the 1991 location.

ACCESS: VEH D A T E :  Aug 24

S = SIDE / M = MAINSTEM: M  S L O P E  (%): N/A T E M P  (C): 11.6 T D S  (ppm): 23.7 p H :  7.5
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Although this site was moved slightly downstream, sampled similar riffle / gravel bar habitat.

POPULATION ESTIMATES:

6.8
AREA (M*M) 1 3 0 . 2  MARGIN (M) 1 9 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 90% Good 10% Moderate
RATIONALE: Good in shallow cobble riffle sections. Moderate habitat in outer sections with higher velocities.

STEELHEAD PARR RATING: 10% Good 50% Moderate 40% Poor
RATIONALE: Shallow on inner sections. Serb Creek has heavy glacial influence during warm days.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M*M N/LJN-M
MEAN BIOMASS
WT ( g / m * m )

Rbt 0+ 52-93 53.0 2 1 3 4.0 3.5 0.023 0.22 1.81 0.04
Rbt 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 2+ 97-123 109.3 3 0 3 3.0 0.0 0.017 0.17 15.37 0.26
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Coho all 37--72 51.3 9 1 10 10.1 0.4 0.057 0.56 1.88 0.11
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Longnose Dace all 68 68.0 0 1 1 1.0 0.0 0.006 0.06 4.54 0.03
Prickly Sculpin all 53-133 78.8 8 2 10 10.7 1.4 0.060 0.59 5.53 0.33
TOTAL 28.8 0.163 1.60 0.77

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 9,7 LOD POOL 90
3 10.1 COBBLE/BOULDER 100 RIFFLE 30
6 10.2 IN VEG RUN 100
9 9.3 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL 50 D90/50: 40/10
20 (cm)
24

SITE: Z19 R E A C H :  8 M A P # :  93 L/13 P H O T O :  (2)#1 A C C E S S :  VEH D A T E :  Aug 24

SITE LOCATION: Approximately 75 m upstream from the main Serb confluence.
This site was moved 50 m downstream from the 1991 location.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 0.5 T E M P  (C): 15.8 T D S  (ppm): 36.4 p H :  7.6
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Due to last season's flood the Serb enters the Zymoetz River 100 m below the 1991 location.

POPULATION ESTIMATES:

9.8
AREA (M•M) 1 7 6 . 9  MARGIN (M) 1 8 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 25% Good 25% Poor
RATIONALE:

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Good habitat in cobble/boulder substrate.



ZYMOETZ RIVER STEELHEAD INDEX SITE 1992

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

2 U1+U2 NUMBER S.E. N/M'M N / L I N - M
MEAN BIOMASS
WT ( g / m * m )

Ct 0+ 36-50 43.0 5 4 9 25.0 60.0 0.517 1.57 0.96 0.50
Ct 1+ 72-95 81.5 3 1 4 4.5 1.5 0.093 0.28 6.46 0,60
Ct 3+ 146 146.0 1 0 1 1.0 0.0 0.021 0.06 36,11 0.75
Rbt 1+ 69-87 79.2 9 0 9 9.0 0.0 0.186 0.57 5.94 1,11
Chinook 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Cohn all 38-59 48.9 41 4 45 45.4 0.8 0.940 2.86 1.53 1.44
Dolly Varden 0+ 46-53 50.5 3 0 3 3.0 0.0 0.062 0.19 1.56 0.10
Dolly Varden 1+ 127-138 132.5 2 0 2 2.0 0.0 0.041 0.13 26.27 1.09
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 0 0 0 0.0 0.0 0,000 0.00 0.00
Longnosc Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Prickly Sculpin all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 89.9 1.861 5.66 5.58

LOCATION WIDTH
(in)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.9 LOD POOL 30 40
3 4.0 COBBLE/BOULDER 75 RIFFLE 70 10
6 2.8 IN VEG RUN
9 2.1 OVER VEG 25 OTHER

12 2.4 CUTBANK
15
18 TOTAL 100 D90/50: 35/15
20 (cm)
24

SITE: Zc1 R E A C H :  1 MAP#: 93 I../13 P H O T O :  (2)#4 ACCESS: VEH D A T E :  Aug 24

SITE LOCATION: Coal Creel approximately 20 m downstream from the Forest Service bridge on the Br 7000 Road.
Same location as 1991.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 2.5 T E M P  (C): 12.2 T D S  (ppm): 64.3 p H :  7.5
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Lower discharge than 1991. The Dye at 127 and 138 tom were pre-spawners.
Had some difficulty sorting Rbt and Ct fry (margin was incomplete).

POPULATION ESTIMATES:

3.0
AREA (M'M)  4 8 . 3  MARGIN (M) 1 5 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good
RATIONALE: Low velocity water over cobble and boulder substrate.

STEELHEAD PARR RATING: Good
RATIONALE: Low discharge may limit use at this time of year.





Appendix 5. Summary of Total Dissolved Solids Readings from Fish Sample Sites 1992.

(MORICI1y
DATE T D S  S I T E

Z1
Z2
Z3
Z4
Z5
Z6
Z7
Z8
Z9

AUG 27
AUG 27
AUG 27
AUG 27
AUG 26
AUG 26
AUG 21
AUG 21
AUG 21

34.0
28.0
32.5
31.4
33.0

M4 A U G  19
MI1 S E P  22
M12 S E P  22
M13 S E P  22
M14 S E P  22
M15 S E P  22
M16 S E P  22
M17 S E P  21
M19 S E P  21

18.5

22.2
22.4
21.4
21.5
21,8
21.8
20.6

S1
S3
S4
S6
S9
S10
S11
S12
S13

SEP 11
SEP 11
SEP 11
SEP 11
SEP 13
SEP 13
SEP 13
SEP 13
SEP 13

46.6
46.8
53.4
46.7
49.6
50.0
53.3
42.1
41.9

K1
K2
IC3
K4
K5
K6
IC7

AVG

AUG 17
AUG17
AUG17
AUG18
AUG18
AUG18
AUG18

70.0
67.7
64.5
62.1
64.9
64.8
51.3

63.6
ZIO AUG 21 M21 S E P  21 21.7 S14 ` SEP 13 43.3 MIN 51.3
Z i l AUG 21 30.7 S15 SEP 10 41.8 MAX 70.0
Z12 AUG20 AVG 21.3 S16 SEP 10 41.8 COUNT 7
Z13 AUG20 MIN 18.5 S17 SEP 10 413
Z14 AUG 20 MAX 22.4 S19 SEP 10 42.5 IC1 OCT 21 63.6
Z15 AUG 20 19.6 COUNT 9 S20 SEP 10 4/0 K2 ocr 21 59.4
Z16 AUG 20 20.3 S22 SEP 10 44.2
Z17 AUG 24 23.7 Mo l  A U G  27 92.0 S24 SEP 8 AVG .  6 61.5
Z18 AUG 24 23.7 M o t  A U G  28 65.0 S25 SEP 8 MIN 59.4
Z19 AUG 24 36.4 Mo3 A U G 3 1 54.4 S26 SEP 8 MAX 63.6

S27 SEP 8 COUNT 2
AVG 28.5 < AV G  = 70.5 S28 SEP 12 39.3
MIN 19.6 MIN 54.4 S29 SEP 9 39.5
MAX 36.4 MAX 92.0 S30 SEP 14 39.9
COUNT 11 COUNT 3

AVG 44.5
Z i l AUG 26 50.1 MI1 S E P  25 57.0 MIN 39.3

MI2 S E P  25 56.1 MAX 514
Zcl AUG 24 64.3 MI3 A U G  19 34.0 COUNT 19

AVG 49.0 Ss1 SEP 14 40.5
MIN 34.0 Ss2 SEP 14 43.7
MAX 57.0 533 SEP 14 64.5
COUNT 3

Sb1 SEP 11 37.8
ML3 O C T  16 Sb2 SEP 11 33.1

Mt1 A U G  25 55.0 AVG 35.5
Mt2 A U G  25 MIN 33.1

MAX 37.8
M g  O C T  16 30.4 COUNT 2
Mg2 S E P  23 42.7

Sj1 SEP 12 43.0
Msl A U G  25 26.1 Sj2 SEP 9 43.4
Ms2 A U G  25 24.5 Sj4 SEP 12 39.4

Sj7 SEP 12 39.6
AVG . 25.3 Sj8 SEP 9 34.3

24.5
M A X 26.1 AVG 39.9
COUNT'"' 2 MIN 34.3

MAX 43.4
BB3 A U G  31 84.4 COUNT - 5

SUa 1 SEP 14 19.0
SUbi SEP 14 23.4
SUci SEP 14 29.7
Sjs 1 SEP 9 35.0
Sjdl SEP 9 30.8

SITE
(ZYMOETZ)
DATE T D S  S I T E

(SUSTUT)
DATE T D S  S I T E

(KITWANGA)
DATE T D S

FILE = TDSSUM DISK = MOE STD ZYMOE1L
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1.0 INTRODUCTION

As part of a steelhead population survey in the upper Sustut River, water samples were
collected for the analysis o f  macronutrient concentrations. These data will contribute to
hypotheses explaining low abundance of juvenile steelhead in the system. Available descriptive
information is presently limited but it does implicate three factors:

•  low spawner escapement due to steelhead interception in the commercial and native
Skeena fisheries.

•  temperature limitation to juvenile growth rates, culminating in low areal biomass.

a nutrient deficiency resulting in low trophic productivity.

This report provides an interpretation of macronutrient concentrations in water samples
collected as part of field sampling in summer, 1992. Each of two sampling sites established on
both the upper Sustut River and Johanson Creek, a headwater tributary of the Sustut, were
sampled on four dates. This design facilitated a quantitative comparison of concentrations
between the two headwater streams and a qualitative comparison to nutrient concentrations in
other steelhead rivers. These comparisons were necessary to interpret the importance of nutrient
deficiency as a factor determining steelhead population size in the upper Sustut system.

2.0 S T U D Y  SITE

Four sampling sites were established in the Sustut headwaters:

a Sustut River upstream of the junction pool (Si)

•  Sustut River upstream of the confluence with Moosevale Creek (S2)

•  Johanson Creek at the outlet of Johanson Lake (J1)

•  Johanson Creek upstream of the junction pool (J2)

These sites are near treeline in drainage originating mainly from snowmelt and icefield
meltwater. Each stream has a headwater lake that may contribute to considerable warming of
the mainstem Sustut in late summer. Drainage of both streams weathers complex volcanic rocks
from the Jurassic and Triassic eras (GSC 1949). Andesitic and basaltic tuffs, agglomerates and
pillow lavas are common around Sustut Lake. These rocks are layered on top of various lavas,
tuffs, breccias, phyllites, schists, argillite, slate, chert and some limestone and dolomite. This
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layer is characterized by abundant fossil remains. Cutting through this strata are "Omineca
Intrusions" consisting of slowly weathered granodiorite, diorite, and allied rocks. Given the
limited vegetation at the high elevation of the sampling sites, it is expected that these parent
materials strongly influence the surface water chemistry without significant alteration from
processes in organic matter.

3.0 M E T H O D S

A water sample was collected from each site on June 9, July 29, September 12 or 15,
and October 13, 1992. All samples were filtered in the field and shipped on ice to Vancouver
for analysis of total alkalinity, total dissolved solids (TDS), nitrate (NO3-), ammonia (NH4+ plus
NH3 and shown as NI-14÷ in this report), total dissolved phosphorus (TDP), and soluble reactive
phosphorus (SRP) within 48 hours of collection. pH measurements were completed in the field
but were also determined in the lab as part of general procedures. On the first two dates,
preservation procedures were used due to expected delays between the time of sample collection
and analysis. However, the preservation produced wide variation in results and did not allow
sufficiently low detection limits to be attained. With the exception of the alkalinity, data from
June 9 and July 29 have not been included in this report to avoid lab errors affecting
interpretations. Alkalinity data were not affected by the preservation procedures.

Alkalinity and TDS was determined using procedures in APHA (1985). Al l  nutrient
analyses followed ultrapure analytical procedures modified from Stephens and Brandstaetter
(1983). Al l  methods utilized high sample to reagent volume ratios and dedicated low-level
autoanalyzers equipped with long path (50mm) flow cells. Colour, turbidity, and refraction blank
corrections were included. SRP was determined as the blue phosphomolybdate complex after
reduction by stannous chloride. TDP samples were re-filtered through a washed GFF
digested by hot alkaline persulfate, and analyzed as soluble reactive phosphorus with digestion
blanks. NO3-N was reported as NO3--N plus NO2- and determined as an azodye after copper-
cadmium reduction and reaction with sulphanilamide and NNED (N-(1 naphthyl ethylene-diamine
dihydrochloride)). NH4+ was determined as indophenol-blue after alkaline reaction with phenol
and hypochlorite catalyzed by nitroprusside.

Data from the two sites on each stream were combined to increase degrees of freedom
for statistical comparisons between streams. A simple T-test was then used to determine i f
parameter concentrations differed by stream. The test was followed with the Tukey HSD test
to protect from declaring pairs of means different when they could differ only by chance. All
procedures were run in Systat application software (Wilkinson 1990).
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Parameter Johanson liSustut P

Alkalinity (mg •1:1 CaCO3) 27.0 ±  3.2 33.8 ± 2.1 0.10
pH (lab) 6.9 ±  0.1 7.1 ± 0.2 0.27
TDS (mg • LI) 43.5 ±  4.4 49.3 ± 0.9 0.32
NO3-N (/.4g • I.:1) 3.8 ±  1.5 1.6 ± 0.5 0.20
NH4+-N (i.cg • L-1) 4.3 ±  0.8 4.0 ± 1.3 0.88
TDP (itg • L-1) 2.4 +  0.1 3.6 ± 0.1 <0.001
SRP (pig • LI) 1.7 + 0.3 1.8 + 0.2 0.81
N:P (atomic supply ratio) 10.4 ±  2.1 6.9 ± 0.9 0.18

3.0 R E S U LT S  AND DISCUSSION

The upper Sustut River is a moderate to high alkalinity system having circumneutral pH
and low inorganic N and P. concentrations (Table 1). Total alkalinity, is an approximate measure
of acid neutralizing capacity (ANC) and was between 20.7 and 41.8 mg • L"' and there was no
difference between streams (P=0.10). These are higher concentrations than are typically found
in coastal streams of B.C. (near 10 mg • L4) but lower than in streams draining limestone
formations found, for example in the upper Columbia.drainage (close to 100 mg • L-'). Although
present in association with fossil remains near Sustut Lake, limestone exposure was relatively
limited in the study area. However, the alkalinity levels were within the region of titration
curves which describe smallest change in pH with acid loading (Galloway 1983), indicating high
neutralizing capacity. The capacity to consume Hi- is due to the abundance of carbonate minerals
which are the "building blocks" of limestone. Moderate TDS concentrations support these data.
In a carbonate system, levels of bases, carbon dioxide species, and constituents weathered from
calcareous minerals (ie. Ca++ and Mg" )  will dominate dissolved solids concentrations. Other
chemical complexes remain relatively insignificant by weight. Like alkalinity, TDS levels were
moderate suggesting that TDS was determined by the same system that controls ANC in the
upper Sustut.

Table 1. Mean macronutrient concentrations and atomic N:P supply ratios in the upper Sustut
River. Data from September 12 or 15 and October 13 were considered replicates for
statistical calculations.

t>S •-= d,"21 ,  1 q 0 1  ) 0 - "At_kc - 3 0
IL ." (3,38 (C- f )1 ) )
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NH4+-N concentrations were <5 lig • L-1 at all sites. Ammonium levels are typically low
in surface water since it is readily oxidized to nitrate. Only in conditions where high loads of
organic matter cause an oxygen demand or at low temperatures that may inhibit rates of
nitrification will higher levels of NH4-f be found. Again there was no difference in NH44-
concentrations between the two streams (P=0.88).

It is noteworthy that NH4-1" concentrations were higher than NO3- levels. NO3- was barely
detectable, particularly at the Sustut sites, which is among the lowest reported concentrations in
virtually any stream of B.C. The same has been found only in high elevation transboundary lakes
(Alaska-B.C.) and in the Finlay River which intersects similar parent material north of the Sustut
(Slaney, BCMELP Fisheries Research, Vancouver, Pers comm.). Sources of nitrogen to high
elevation aquatic systems is restricted to atmospheric fallout and the oxidation of organic matter,
primarily derived from the riparian zones. Above treeline where organic matter inputs may be
relatively minor, atmospheric inputs may become the most important if not the only source. This
loading is considerably less than occurs at lower elevations where there is more organic matter,
higher temperatures to enhance nitrogen fixation, and greater potential for input from subsurface
drainage and groundwater. In the Sustut drainage, snowmelt may be the most important source
of N since the nitrogen content of snow can be much higher than that of rain (Wetzel 1975).
Atmospheric fallout will contain both NH4-1- and NO3-, the former being particularly important
with dry fallout since it is readily adsorbed to inorganic and organic particulates. Assuming
contamination was negligible in the water samples both in the field and the lab, the higher NH4+
levels compared to NO3- concentrations may indicate a significant input of total N loading from
dry fallout. However, the possibility of contamination cannot be ruled out given the importance
of ammonia in air that may enter the samples at several stages before the final colourimetry, and
could be proportionately important at the extremely low levels present in the Sustut samples.

Accompanying extremely low inorganic N levels, biologically available P concentrations
(approximated by SRP) can be relatively high since growth of  periphyton in streams and
phytoplankton in lakes will be limited by available N. This relationship is particularly true where
streams drain volcanic parent materials since lavas, basalts, tuffs, etc. have a high phosphorus
content. The SRP data for the Sustut (Table 1) fit this hypothesis. Surface water is influenced
by surrounding volcanic parent material. SRP concentrations were slightly less than 2µg • L-1
in both streams which is high compared to that in streams known to be P-deficient. In the
Thompson River, for example, SRP levels can be lower that 0.5 Ag • L-1 (Bothwell 1989), which
produces extreme P-deficiency at ambient inorganic N levels exceeding 100 Ag • Lt. Carnation
Creek on Vancouver Island also has concentrations of SRP < 1µg • L-1 (Mundie et al 1991) and
the Keogh River has equally low SRP levels (Perrin et al 1987). Both of these streams have
inorganic N levels greater than 20 ttg • L-'.

The apparent surplus of bioavailable P suggests that autotrophic production in both the
Sustut River and Johanson Creek were N-limited. Rhee (1978) has shown that for a given
species of algae there is a sharp transition between P-limited and N-limited growth. Whether or
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not a species is N- or P-limited depends on the inorganic N and P supply ratio, when all other
nutrients are in excess. At low ratios, N-limitation will occur, while at high ratios P-limitation
will prevail. The particular ratio at which the transition from N-limitation to P-limitation will
occur is species dependent, varying from as low as 7:1 for some diatoms (Rhee and Gotham
1980) to as high as 50:1 for some blue-greens (Healey 1985). In temperate cold water streams
that have low nutrient levels, diatoms usually dominate the periphyton community since they are
relatively efficient in sequestering available macronutrients. Since optimal ratios in diatoms are
in the low to mid ranges, it is likely that the optimal judo for the Sustut periphyton community
is probably near 10 to 20. In streams in which the flow rates are high enough, and the
periphyton biomass low enough such that the algae are ineffective in reducing the nutrient
concentration, the inorganic atomic N:P supply ratio may be closely approximated by
concentrations of NI-14+-N plus NO3--N and SRP. Mean atomic N:P supply ratios were 6.9 and
10.4 in the Sustut and Johanson respectively (Table 1) which is in the range indicating potential
N-deficiency for growth of many alg,1 species. This rationale would suggest that trophic
production in the upper Sustut drainage is potentially limited by inorganic N concentrations.

(The degree of potential N-deficiency can be examined by comparison to tests of N-
deficiency in the upper Nechako River, one system where ranges of inorganic N concentrations
that cause N limitation has been exam. ,ed. In a series of bioassay experiments, Perrin (1991)
found that 78% of a maximum growth .response occurs at an inorganic N concentration of 40
t4g • L' added to ambient background levels, 65% occurs at 20 pg • Li added, and 42% at 5
pg • L-1 added when phosphorus is in surplus with respect to growth requirements. Background
N concentrations during the experiments was < 5  pg• Li. These data are derived from the
following model that resulted from in situ experiments in which all environmental variables were
controlled, leaving N concentration as the only independent variable:

PB:PBm = 0.188(log(1 +N)) + 0.081 ( 1 )

where PB:PBN is the peak biomass relative to the maximum that can be attained with N
additions at surplus P and N is the N concentration in ttg • Li. Biomass was used in this model
but we can discuss responses in terms of growth since growth determined biomass in the
experiments. Since the experiments controlled for environmental variables, the model can be
directly extrapolated to other rivers. I f  equation 1 is applied to the Sustut, we first subtract
background N concentrations that occurred in the Nechako (about 3 Ag • IF') from concentrations
found in the Sustut, giving mean values of 2.6 µg • L-1 at the Sustut sites and 5.1 tig • LI at the
Johanson sites. By then applying equation 1 we find that periphyton biomass was limited to 32%
and 42% in the Sustut and Johanson respectively of the maximum that may be attainable at
surplus N and P. This approach suggests that Johanson Creek was marginally more productive
than the Sustut but that autotrophic production in both systems was N-limited.

TDP analyses were included in sample analyses to examine potential P availability in case
SRP concentrations were undetectable. This approach is often necessary for P-deficient streams
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on the coast. With detectable SRP in the Sustut, the TDP data provided insight into the
concentrations of complex dissolved P structures. TDP contains complexes of inorganic and
organic P including colloids, dissolved organic P lost from riparian zones, polyphosphates, etc.
Often, the concentration of this P mixture is much greater than that of SRP which approximates
the phosphate ion. In the Sustut, however, levels were low, amounting to not more than the
equivalent concentration of SRP. It is interesting that TDP in the Sustut was significantly greater
than in Johanson Creek (P < 0.001). Since SRP levels were not different between streams, the
difference was due to the more complex phosphates. Differences may have originated in the
headwater lakes or there may have been larger inputs of organic P from the riparian zone in the
Sustut. -  i ) - - 1  •

For trout streams having low concentrations of NO3--N, Rosenau and Slaney (1983)
developed a model that predicted standing crops of resident salmonids. Although it cannot be
directly applied to steelhead fry, it can give a rough estimate of productive potential for salmonid
streams when cover estimates for parr are known. The model estimates standing crop (SC) as:

SC =  190(C) +  13900(NO3-N)2 ( 2 )

where C is cover defined as area of cover used by 1+ and older aged trout divided by wetted
area, and NO3--N is the nitrate-N concentration in mg • LA. In this study, cover used by parr was
estimated to be close to 30% in the vicinity of water sampling sites in the Sustut and about 50%
in Johanson Creek. At the mean nitrate-N concentration of 1.6 lig • LA and 3.8 µg • LA in the
Sustut and Johanson respectively, the model estimates trout standing crop of 57 kg/ha in Sustut
and 95 kg/ha in Johanson Creek. These levels are some of the highest reported in a review of
model applications to other rivers in B.C. (Rosenau and Slaney 1983). The calculation also
supports the periphyton biomass model indicating that Johanson Creek was more productive than
the upper Sustut.

Where these and other models (Binns and Eiserman 1979, Ptolemy 1992) fail is that
despite their consideration of water quality parameters, they do not include temperature criteria.
The models always assume optimum temperature conditions for trout growth but at high
elevations, this is not a safe premise. Johanson Creek was significantly cooler than the upper
Sustut due mainly to the influence of snowmelt tributaries. These temperature differences (refer
to temperature data here) can easily offset model predictions and invalidate the results. Lower
temperature alone in Johanson may offset nutrient, cover, and other water quality variables in
determining productive capacity. Consequently it may be novel to apply models of productive
capacity but they must be sensitive to variables that control abundance at particular sites of
interest. Since the models cited here do not consider temperature as an independent variable,
they are of little use in estimating productive capacity in the upper Sustut system.
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