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SUMMARY
Surveys 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  w e r e  c o n d u c t e d  i n  t h e
S u s t u t  R i v e r  a n d  s e v e r a l  t r i b u t a r i e s  d u r i n g  e a r l y  S e p t e m b e r  1 9 9 3 .
T h i s  i s  t h e  t h i r d  c o n s e c u t i v e  y e a r  t h a t  i n d e x  s u r v e y s  h a v e  b e e n
conducted i n  t h i s  s y s t e m .  I n  t o t a l ,  3 6  s i t e s  w e r e  s a m p l e d .

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  l o w 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
h i g h e r  t h a n  i n  t h e  p a s t  t w o  y e a r s ,  b u t  s t i 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 e  m i d - 1 9 8 0 ' s .  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  i n  t h e  l o w e r
r e a c h  o f  t h e  S u s t u t  a n d  0 . 4 5  f r y / m 2  i n  t h e  B e a r  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  a v e r a g e d  j u s t  u n d e r  0 . 4  f r y / m 2  a n d  w e r e  s l i g h t l y  l o w e r  t h a n
1992 l e v e l s .  T h e  h i g h e s t  f r y  d e n s i t i e s  i n  t h e  e n t i r e  S u s t u t  s y s t e m
c o n t i n u e  t o  o c c u r  i n  t h e  r e a c h  f r o m  j u s t  u p s t r e a m  o f  M o o s e v a l e
Creek  downstream f o r  a p p r o x i m a t e l y  7  km.  F o r  t h e  f i r s t  t i m e  i n  t h e
t h r e e  y e a r s  o f  s a m p l i n g ,  s i g n i f i c a n t  n u m b e r s  o f  s t e e l h e a d  f r y  w e r e
found i n  t h e  m i d - r e a c h e s  o f  t h e  S u s t u t  R i v e r  u p s t r e a m  f r o m  t h e  B e a r
R i v e r  c o n f l u e n c e .  T h i s  s u g g e s t s  b e t t e r  s e e d i n g  t o  t h e s e  r e a c h e s
from t h e  u p p e r  S u s t u t  R i v e r  w h e r e  m o s t  s p a w n i n g  o c c u r s .

F r y  e s t i m a t e s  i n  Johanson C r e e k  ( 0 . 1 5  f r y / m 2 )  w e r e  u p  c o n s i d e r a b l y
from t h e  p r e v i o u s  t w o  y e a r s ,  b u t  o v e r a l l  d e n s i t i e s  a r e  s t i l l
r e l a t i v e l y  l o w  w i t h  a  s p o t t y  d i s t r i b u t i o n  i n  t h i s  s y s t e m .

S t e e l h e a d  p a r r  d e n s i t i e s  i n  1 9 9 3  w e r e  s i m i l a r  t o  1 9 9 2  l e v e l s  i n  t h e
l o w e r  S u s t u t  a n d  down f r o m  1 9 9 2  l e v e l s  i n  t h e  u p p e r  r i v e r .  T h e
h i g h e r  f r y  d e n s i t i e s  measured  i n  t h e  S u s t u t  s y s t e m  i n  1 9 9 2  d i d  n o t
t r a n s l a t e  i n t o  h i g h e r  p a r r  abundance  i n  t h e  1 9 9 3  s u r v e y s .  O v e r a l l ,
t h e r e  w a s  a  d e c r e a s e  i n  a g e  1 +  p a r r  a n d  a n  i n c r e a s e  i n  a g e  2 +  o r
o l d e r  p a r r .  P a r r  d e n s i t i e s  i n  a l l  s e c t i o n s  o f  t h e  r i v e r  w e r e
h i g h e r  t h a n  i n  1 9 9 1 ,  a n d  e m p h a s i z e  how p o o r  1 9 9 1  l e v e l s  w e r e .  T h e
h i g h e s t  p a r r  d e n s i t i e s  ( 0 . 0 9  p a r r / m 2 )  a g a i n  o c c u r r e d  i n  R e a c h  7
upst ream f r o m  t h e  Johanson  C r e e k  c o n f l u e n c e .

I f  t h e  u p p e r  S u s t u t  i s  t o  b e  u s e d  a s  a n  i n d e x  s t r e a m  f o r  S k e e n a
R i v e r  s t e e l h e a d ,  t h e n  j u v e n i l e  s u r v e y s  s h o u l d  b e  c o n t i n u e d  i n  a n
e f f o r t  t o  r e l a t e  a d u l t  s p a w n e r  e s t i m a t e s  t o  t h e  r e s u l t i n g  f r y  a n d
p a r r  p r o d u c t i o n .  C o n s e c u t i v e  y e a r s  o f  s a m p l i n g  t h r o u g h  a  r a n g e  o f
escapements w i l l  h e l p  i n  a n y  a s s e s s m e n t  o f  n u m b e r s  o f  a d u l t s
r e q u i r e d  t o  p r o v i d e  a d e q u a t e  r e c r u i t m e n t  t o  t h i s  s y s t e m .
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1.0 INTRODUCTION
Surveys o f  j u v e n i l e  s t e e l h e a d  f r y  and  p a r r  abundance  w e r e  c o n d u c t e d
i n  t h e  S u s t u t  R i v e r  a n d  a  n u m b e r  o f  t r i b u t a r i e s  d u r i n g  e a r l y
September 1 9 9 3 .  T h i s  i s  t h e  t h i r d  c o n s e c u t i v e  y e a r  t h a t  i n d e x
surveys  o f  j u v e n i l e  a b u n d a n c e  h a v e  b e e n  c o n d u c t e d  i n  t h i s  s y s t e m .
The 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
were f u n d e d  t h r o u g h  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 .

The r e s u l t s  o f  t h e  p r e v i o u s  t w o  y e a r s  o f  s u r v e y 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 2 )  a n d  B u s t a r d  ( 1 9 9 3 a ) .  T h e s e  e a r l i e r  s u r v e y s  i n c l u d e d
sampl ing  i n  o t h e r  S k e e n a  R i v e r  summer s t e e l h e a d  s t r e a m s  ( M o r i c e ,
K i twanga ,  a n d  u p p e r  Z y m o e t z  r i v e r s ) .  T h e  1 9 9 3  s a m p l e  r e s u l t s  f o r
t h e s e  o t h e r  s y s t e m s  a r e  summar ized  i n  B e e r e  ( 1 9 9 3 ) .  A  s m a l l  number
o f  i n d e x  s i t e s  w e r e  a l s o  s a m p l e d  i n  t h e  S u s t u t  a n d  B e a r  r i v e r s
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 ) .

Sampl ing o f  s t e e l h e a d  f r y  a t  t h e s e  i n d e x  s i t 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  e v a l u a t 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
escapements t o  t h i s  summer  s t e e l h e a d  s t r e a m .  A t  t h e  s a m e  t i m e ,
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 u s t u t  R i v e r  r e l a t i v e  t o  t h e i r  p o t e n t i a l ,  p a r t i c u l a r l y  i f  t h e y  a r e
conducted i n  c o n j u n c t i o n  w i t h  a d u l t  e s c a p e m e n t  s t u d i e s .

The 1 9 9 3  j u v e n i l e  i n d e x  w o r k  i n  t h e  S u s t u t  R i v e r  i s  complemented  b y
a d u l t  s t e e l h e a d  s t u d i e s  c o n d u c t e d  d u r i n g  t h e  f a l l  o f  1 9 9 2  a n d  t h e
s p r i n g  o f  1 9 9 3 .  T h e  f a l l  s t u d i e s  p r o v i d e d  a n  e s c a p e m e n t  e s t i m a t e
f o r  t h e  u p p e r  r i v e r  ( B u s t a r d  1 9 9 3 b ) .  A s  w e l l ,  t h e  s u b s e q u e n t
s p r i n g  a s s e s s m e n t s  i d e n t i f i e d  t h e  d i s t r i b u t i o n  o f  s p a w n e r s  i n  t h e
upper  S u s t u t  R i v e r  a n d  Johanson C r e e k  ( B u s t a r d  1 9 9 4 ) .  T h i s  i s  t h e
f i r s t  y e a r  t h a t  f r y  p r o d u c t i o n  i n  t h e  u p p e r  S u s t u t  R i v e r  c a n  b e
r e l a t e d  t o  a  known number  o f  a d u l t s .  T h i s  i n f o r m a t i o n  s h o u l d  f o r m
an i m p o r t a n t  b e n c h m a r k  f o r  i n t e r p r e t a t i o n  o f  r e s u l t s  f r o m  f u t u r e
j u v e n i l e  s t u d i e s  i n  t h i s  s y s t e m .

The 1 9 9 3  j u v e n i l e  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  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
e s t a b l i s h e d  t h r o u g h o u t  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  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 .

2 . )  T o  compare  t h e s 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  t o  t h o s e
conducted a t  t h e  same s i t e s  d u r i n g  1 9 9 1  a n d  1 9 9 2 .  C o m p a r i s o n s
t o  d a t a  c o l l e c t e d  d u r i n g  t h e  m i d - 1 9 8 0 ' s  w i l l  b e  m a d e  w h e n
a v a i l a b l e .
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2.0 METHODS

J u v e n i l e  s a m p l i n g  w a s  c o n d u c t e d  b y  a  c r e w  o f  t h r e e  b e t w e e n
September 7  a n d  1 7 ,  1 9 9 3 .  T h i s  i s  t h e  s a m e  t i m e  p e r i o d  a s  t h e
sampl ing  p r o g r a m  f o r  1 9 9 1  a n d  1 9 9 2 .  S t r e a m f l o w  c o n d i t i o n s  w e r e
c l e a r  a n d  l o w  t h r o u g h o u t  t h e  S u s t u t ,  c o m p a r a b l e  t o  t h e  p r e v i o u s  t w o
y e a r s .

A h e l i c o p t e r  ( P a c i f i c  W e s t e r n  H e l i c o p t e r s )  w a s  u s e d  t o  a c c e s s  a l l
s i t e s  d o w n s t r e a m  o f  M o o s e v a l e  C r e e k  o n  t h e  S u s t u t ,  u p p e r  S u s t u t
R i v e r  s i t e s  a b o v e  S 2 8  a n d  s e v e r a l  o f  t h e  J o h a n s o n  C r e e k  s i t e s
( F i g u r e  1 ) .  A l l  o f  t h e  h e l i c o p t e r  s a m p l i n g  w a s  b a s e d  o u t  o f
Suskeena Lodge  s i n c e  t h e r e  was n o  h e l i c o p t e r  b a s e  a t  A i k e n  L a k e  i n
1993.  S i t e s  o n  t h e  S u s t u t  R i v e r  f r o m  t h e  J o h a n s o n  c o n f l u e n c e  t o
Moosevale  C r e e k  w e r e  a c c e s s e d  b y  a n  i n f l a t a b l e  b o a t .  T h e  r e m a i n i n g
s i t e s  h a d  r o a d  a c c e s s .

The 3 6  s a m p l e  s i t e s  a s s e s s e d  i n  1 9 9 3  w e r e  m a i n l y  a t  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 2 .  N e w  m a i n s t e m  s i t e s  w e r e
e s t a b l i s h e d  a t  S i t e  S 2 1  a n d  S 3 0  ( m o v e d  d o w n s t r e a m )  t o  p r o v i d e
b e t t e r  c o v e r a g e  i n  t h i s  p r o d u c t i v e  r e a r i n g  r e a c h .  S i t e  S 2 3  w a s
i n c l u d e d  i n  t h e  1 9 9 3  s a m p l i n g  a t  t h e  s a m e  l o c a t i o n  a s  1 9 9 1  a f t e r
b e i n g  o m i t t e d  i n  1 9 9 2 .  M i n o r  s h i f t s  w e r e  made t o  f i v e  o t h e r  s i t e s
t o  a d j u s t  f o r  c h a n n e l  c h a n g e s  i n  t h e  u p p e r  r i v e r .  T h e s e  a r e  n o t e d
on t h e  i n d i v i d u a l  s a m p l e  s h e e t s  i n  A p p e n d i x  2 .  U T M  c o o r d i n a t e s
were r e c o r d e d  f o r  a l l  o f  t h e  h e l i c o p t e r  s i t e s  t o  i m p r o v e  t h e  e a s e
o f  r e - l o c a t i n g  s i t e s  f r o m  t h e  a i r  i n  t h e  f u t u r e .

A number  o f  s i t e s  i n  t h e  v i c i n i t y  o f  S u s t u t  L a k e  w e r e  o m i t t e d  f r o m
t h e  1 9 9 3  s a m p l i n g  p r o g r a m .  N o  j u v e n i l e s  w e r e  c a p t u r e d  a t  t h e s e
s i t e s  i n  1 9 9 2  a n d  t h e r e  w a s  n o  i n d i c a t i o n  o f  s p a w n e r  u s e  i n  t h e s e
a r e a s  d u r i n g  t h e  s p r i n g  o f  1 9 9 3 .  D a t a  f r o m  e l e c t r o f i s h i n g  a t  f o u r
s i t e s  i n  M i n a r e t  a n d  I s l a m  c r e e k s ,  t r i b u t a r i e s  t o  t h e  l o w e r  S u s t u t
R i v e r  ( F i g u r e  1 )  h a s  b e e n  i n c l u d e d  i n  A p p e n d i x  2 .  S a m p l i n g  w a s
conducted i n  t h e s e  t r i b u t a r i e s  i n  c o n j u n c t i o n  w i t h  a n o t h e r  p r o j e c t
d u r i n g  t h e  same t i m e  p e r i o d  i n  1 9 9 3  ( B u s t a r d  1 9 9 3 c ) .

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 1  t o  3 3  m w i t h  a  mean l e n g t h  o f
20 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  min imum 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 - 8  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 .
C o n s i d e r a b l e  c a r e  w a s  t a k e n  t o  m i n i m i z e  s i t e  d i s t u r b a n c e  w h e n
i n s t a l l i n g  s t o p n e t s .

Sample c r e w s  w o r k e d  u p  a n d  down 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 .  A  t w o - s t e p  r e m o v a l  was
used 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

r

P
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( 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  w a s  n o t
o b t a i n e d ,  a  t h i r d  p a s s  w a s  made .  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  mm, 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 a s  o b t a i n e d  t o  e s t i m a t e  b i o m a s s .  S e p a r a t e  l e n g t h / a g e
r e g r e s s i o n s  w e r e  o b t a i n e d  f o r  t h e  S u s t u t  R i v e r  b e l o w  t h e  B e a r
R i v e r ,  t h e  u p p e r  S u s t u t ,  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 .  I n  t o t a l ,
448 j u v e n i l e  f i s h  i n c l u d i n g  2 2 4  s t e e l h e a d ,  w e r e  w e i g h e d  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 .  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 .
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  a g e  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  4 2
s t e e l h e a d  d u r i n g  t h e  1 9 9 3  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  t h e  l e n g t h  a n d  a  s e r i e s  o f
w i d t h  m e a s u r e m e n t s  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  a t  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 .  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  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  o n
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  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 .

An e f f o r t  w a s  m a d e  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 .  A  f o u r
c l a s s  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 ,  b e d  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 c c o r d i n g l y  ( T a b l e  1 ) .  T h i s  i s  t h e  s a m e  s y s t e m  t h a t  w a s  u s e d
d u r i n g  t h e  p a s t  t w o  s u r v e y s .

Some c o m p a r i s o n s  h a v e  b e e n  made g r o u p i n g  t h e  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  good  a n d  e x c e l l e n t  h a b i t a t  c o m p a r e d  t o  t h o s e
r a t e d  p o o r  o r  m o d e r a t e  h a b i t a t .  T h i s  i s  a n  i m p o r t a n t  d i s t i n c t i o n
t o  m a k e ,  p a r t i c u l a r l y  w h e n  a s s e s s i n g  t h e  s t e e l h e a d  p a r r  r e s u l t s .
Many o f  t h e  s i t e s  t h a t  w e r e  s e l e c t e d  b a s e d  o n  t h e i r  s u i t a b i l i t y  f o r
s t e e l h e a d  f r y  a 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 ,  a n d
t h e s e  d i f f e r e n c e s  n e e d  t o  b e  r e c o g n i z e d  when  a s s e s s i n g  t h e  s a m p l i n g
r e s u l t s .

F
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Ta b l e  1 .  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 FRY

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

A t o t a l  o f  3 6  s a m p l e  s i t e s  w e r e  l o c a t e d  o n  t h e  S u s t u t  R i v e r
i n c l u d i n g  2 5  o n  t h e  m a i n s t e m  S u s t u t  R i v e r  a n d  a n  a d d i t i o n a l  1 1
s i t e s  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 ) .  O t h e r  t r i b u t a r y  s i t e s  i n c l u d e d  S o l o  C r e e k
and t h r e e  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 .

The m a i n s t e m  s i t e s  c o m p r i s e d  3 4 2 5  m2 o f  h a b i t a t  ( 4 7 7  m  o f  m a r g i n )
i n  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  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  2 ) .  A  t o t a l  o f  1 2 5 2  m2 o f  h a b i t a t  ( 2 3 0  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  a r e  p r e s e n t e d  i n  A p p e n d i x
2.

3 . 1  SUSTUT R I V E R  CATCH COMPOSITION

3 . 1 . 1  M a i n s t e m  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 5 4 6  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 u s t u t  R i v e r
s i t e s  i n  1 9 9 3  ( T a b l e  2 ) .  T h i s  i s  u p  f r o m  t h e  e s t i m a t e s  o f  7 0 4  f i s h
(1991)  a n d  1 0 6 5  f i s h  ( 1 9 9 2 ) .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  c a t c h e s
a r e  b a s e d  o n  s a m p l i n g  10% m o r e  h a b i t a t  i n  1 9 9 3  t h a n  i n  1 9 9 2 .  A s
w e l l ,  r e s i d e n t  r a i n b o w  t r o u t  a r e  p r e s e n t  i n  t h e  S u s t u t  R i v e r
( B u s t a r d  1 9 9 3 b ) ,  a n d  some o f  t h e  j u v e n i l e s  r e f e r r e d  t o  a s  s t e e l h e a d

may,  i n  f a c t ,  b e  r e s i d e n t  r a i n b o w  t r o u t .

S t e e l h e a d  f r y  a n d  p a r r  c o m p r i s e d  52% a n d  1 0 %  o f  t h e  t o t a l  c a t c h
r e p e c t i v e l y  ( T a b l e  2 ) .  S t e e l h e a d  f r y  w e r e  c a p t u r e d  a t  a l l  o f  t h e
25 m a i n s t e m  s i t e s  s a m p l e d  ( A p p e n d i x  1  T a b l e  1 ) .  J u v e n i l e  c h i n o o k
c o m p r i s e d  n e a r l y  3 4 %  o f  t h e  o v e r a l l  m a i n s t e m  c a t c h  i n  1 9 9 3 .
C h i n o o k  f r y  w e r e  a l s o  p r e s e n t  a t  a l l  o f  t h e  m a i n s t e m  s i t e s  w i t h  t h e
e x c e p t i o n  o f  S 2 9  l o c a t e d  a t  t h e  t o p  e n d  o f  t h e  S u s t u t  R i v e r
( A p p e n d i x  1  T a b l e  1 ) .

J u v e n i l e  D o l l y  Va r d e n  c o m p r i s e d  4% o f  t h e  c a t c h  w h i l e  o t h e r  s p e c i e s
i n c l u d i n g  m o u n t a i n  w h i t e f i s h ,  l o n g n o s e  d a c e  a n d  b u r b o t  t o g e t h e r
c o m p r i s e d  1% o f  t h e  f i s h  c a p t u r e d  i n  t h e  m a i n s t e m  S u s t u t .  N o  c o h o
j u v e n i l e s  w e r e  c a p t u r e d  a t  a n y  o f  t h e  m a i n s t e m  s i t e s .

3 . 1 . 2  T r i b u t a r y  C a t c h  C o m p o s i t i o n

To t a l  n u m b e r s  o f  f i s h  c a p t u r e d  i n  S u s t u t  t r i b u t a r i e s  a r e  s h o w n  i n
Ta b l e  2 .  I t  s h o u l d  b e  n o t e d  t h a t  l e s s  t o t a l  a r e a  w a s  s a m p l e d  i n
1993 s i n c e  s e v e r a l  t r i b u t a r y  s i t e s  t h a t  a p p a r e n t l y  d o  n o t
c o n t r i b u t e  t o  s t e e l h e a d  r e c r u i t m e n t  b a s e d  o n  p r e v i o u s  s a m p l e
r e s u l t s  w e r e  n o t  i n c l u d e d  i n  t h i s  y e a r ' s  s a m p l e  p r o g r a m .



Table 2. Ca tch  Composition of Fish in the Sustut River and Tributary Sample Sites
from 1991 to 1993.

1991 1992

Steelhead 0 +
(0/0)

395
(56.1)

429
(40.3)

Steelhead 1+
(%)

27
(3.8)

116
(10.9)

Steelhead > 2 +
(%)

11
(1.6)

32
(3.0)

Chinook
(%)

203
(28.8)

321
(30.1)

Coho
(0/0)

18
(2.6)

35
(3.3)

Dolly Varden
(%)

41
(5.8)

73
(6.9)

RM Whitefish
(%)

8
(1.1)

52
(4.9)

LN Dace
(%)

0
(0)

0
(0)

Burbot 1
(0.1)

7
(0.7)

TOTAL 704 1065

AREA (m*m) 4282 3038

LENGTH (m) 670.8 430.1

MAINSTEM
1993

802
(51.9)

105
(6.8)

46
(2.9)
523

(33.8)

55
(3.6)

TRIBUTARIES
1991 1992 1993

87
(31.9)

16
(5.9)

11
(4.0)

25
(9.2)

12
(4.4)
112

(41.0)
7

(2.6)
3

(1.1)
0

(0)

273

166
(36.3)

21
(4.6)

14
(3.1)

40
(8.8)

33
(7.2)
159

(34.8)
22

(4.7)
2

(0.4)
0

(0)

457

220
(46.4).

16
(3.4)

17
(3.6)
146

(3o.7)
3

(1.0)

474

2355 1616 1252

375.2 299.3 230.5

II J  t E' : -1 E 7  f 1  7  f  1 7 7 :
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S t e e l h e a d  f r y  a n d  p a r r  c o m p r i s e d  46% a n d  8% o f  t h e  o v e r a l l  c a t c h
r e s p e c t i v e l y ,  w h i l e  c h i n o o k  j u v e n i l e s  c o m p r i s e d  10% o f  t h e  c a t c h .
C h i n o o k  w e r e  c a p t u r e d  a t  t h e  B e a r  R i v e r  s i t e s  a n d  s e v e r a l  s i t e s  i n
l o w e r  J o h a n s o n  C r e e k  ( A p p e n d i x  1  T a b l e  1 ) .

Coho c o m p r i s e d  l e s s  t h a n  4 %  o f  t h e  t r i b u t a r y  c a t c h .  C o h o  w e r e
c a p t u r e d  a t  o n e  s i t e  i n  u p p e r  J o h a n s o n  C r e e k  a n d  i n  t h r e e
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 .  N o  c o h o  w e r e  c a p t u r e d  i n  t h e  B e a r
R i v e r  i n  1 9 9 3 .  Y e a r l i n g  c o h o  w e r e  c a p t u r e d  i n  s e v e r a l  v e r y  s m a l l
t r i b u t a r i e s  l o c a t e d  b e t w e e n  M i n a r e t  a n d  I s l a m  c r e e k s  i n  t h e  l o w e r
S u s t u t  R i v e r  d u r i n g  s a m p l i n g  f o r  a  d i f f e r e n t  p r o j e c t  i n  S e p t e m b e r
1993 ( B u s t a r d  1 9 9 3 c ) .  A d u l t  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 2
i n d i c a t e d  t h a t  v e r y  f e w  c o h o  a d u l t s  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  R i v e r  ( B u s t a r d  1 9 9 3 b ) .  A  max imum o f  3 0  c o h o  ( m a i n l y  j a c k s )
we re  o b s e r v e d  d u r i n g  t h e  s u r v e y s .

D o l l y  Va r d e n  w e r e  p r e s e n t  a t  a l l  o f  t h e  t r i b u t a r y  s i t e s  e x c e p t  S b 2
i n  t h e  B e a r  R i v e r .  T h e y  c o m p r i s e d  3 1 %  o f  t h e  o v e r a l l  t r i b u t a r y
c a t c h .

S a m p l i n g  r e s u l t s  f r o m  t w o  s i t e s  o n  M i n a r e t  a n d  I s l a m  c r e e k s  ( S m l
and S i l )  i n d i c a t e d  t h a t  o n l y  D o l l y  V a r d e n  w e r e  p r e s e n t  i n  t h e s e
t r i b u t a r i e s .  T h e  r e s u l t s  f o r  t h e s e  s i t e s  a r e  s u m m a r i z e d  a t  t h e  e n d
o f  A p p e n d i x  2 .

As i n  t h e  m a i n s t e m  r i v e r ,  m o u n t a i n  w h i t e f i s h  a n d  l o n g n o s e  d a c e
c o m p r i s e d  a p p r o x i m a t e l y  1% o f  t h e  o v e r a l l  t r i b u t a r y  c a t c h .

3 . 2  JUVENILE  STEELHEAD DENSIT IES

3 . 2 . 1  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

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

S i m i l a r  t o  p a s t  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  ( 0 . 5 9  f r y / m 2 )  w e r e
f o u n d  i n  R e a c h  5  o f  t h e  S u s t u t  R i v e r .  A n  a d d i t i o n a l  t w o  s i t e s  w e r e
i n c l u d e d  i n  t h i s  r e a c h  i n  1 9 9 3  t o  e n s u r e  t h a t  a n  a d e q u a t e  a r e a  w a s
samp led  t o  o b t a i n  r e l i a b l e  e s t i m a t e s .  T h e  h i g h e s t  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  ( 0 . 7 6  f r y / m 2 )  l o c a t e d  a p p r o x i m a t e l y  4 . 5  k m
d o w n s t r e a m  f r o m  M o o s e v a l e  C r e e k .  T h i s  w a s  a  s h a l l o w  c o b b l e  s i t e
a l o n g  t h e  m a i n c h a n n e l  e d g e  o f  t h e  r i v e r ,  t y p i c a l  o f  m u c h  o f  t h i s
r e a c h  o f  t h e  u p p e r  S u s t u t  R i v e r  d u r i n g  t h e  l a t e  summer  p e r i o d .



Table 3. Summary of Juvenile Steelhead Density Estimates in the Sustut River
from 1991 to 1993.

SITE FRY/M*M
1991 1992 1993

S1 0.11 0.17 0.17
S2 0.06 0.05 0.12
S4 0.27 0.01 0.21
S6 0.11 <0.01 0.17
S9 0.04 0.21 0.23

REACH 1 mean 0'.12 0.09 0.1'8
S10a NS 0.20 0.34
S11 0.00 0.00 0.08

REACH 2 mean 0.00 0.10 0.21
S1 2 0.01 0.10 0.11
S1 3 0.04 0.05 0.12

REACH 3 mean 0.02 0.03 0.12
S14 0.06 0.01 0.10
S15 0.08 0.10 0.24
S16 0.04 0.17 0.45
S17 0.26 0.10 0.22
S19 0.14 0.07 0.17
S20 0.06 0.07 0.14

REACH 4 mean 0.11 0.08 0.22
S21 NS NS 0.59
S22 0.32 0.59 0.76
S23 0.32 NS 0.42

REACH 5 mean 0.32 0,59 0.59
S24 0.11 0.43 0.06
S25 0.19 0.31 0.46
S26 0.34 0.21 0.10
S27 0.04 0.61 0.47

REACH 6 mean 0.17 0.39 0.27
S28 0.37 0.18 0.23
S29 0.22 0.51 0.12
S30 NS NS 0.35

REACH 7 mean 0.29 0.35 0.24
MEAN REACH 1 - 7 0.13 0.18 0.26

PARR/M*M
1991 1992 1993
0.00 0.04 0.02
0.00 0.02 0.02
0.02 0.03 0.01
0.00 0.08 0.10
0.00 0.03 0.03

<0.01 0.04 0.04
NS 0.04 0.06

<0.01 0.00 0.01
<0.01 0.02 0.03

0.00 0.03 0.00
0.00 0.00 0.00
0.00 0.02 0.00
0.00 0.02 0.01
0.00 0.03 0.03
0.01 0.01 0.00
0.02 0.03 0.06
0.06 0.10 0.17
0.01 0.07 0.02
0.02 0.05 0.05

NS NS 0.00
0.00 0.10 0.05

NS NS 0.03
0.00 0,10 0.02
0.00 0.19 0.03
0.00 0.01 0.02
0.02 0.00 0.02
0.00 0.02 0.09

<0 01 0.05 0.04
0.03 0.13 0.14
0.06 0.17 0.10

NS NS 0.04
0.05 0.15 0.09
0.01 0.05 0.04

U1:7] r i l l  L i l l  U 1 : 3  E LT ] E
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Figure 2. Steelhead Fry and Parr Densities by Reach in the Sustut River.
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F r y  d e n s i t i e s  i n  R e a c h e s  6  a n d  7  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
b e t w e e n  0 . 2  a n d  0 . 3  f r y / m 2 ,  d o w n  s l i g h t l y  f r o m  1 9 9 2  e s t i m a t e s .

W h i l e  o v e r a l l  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  c o m b i n e d  w e r e  s l i g h t l y  l o w e r ,  f r y  d e n s i t i e s  i n  t h e  m i d
and l o w e r  r e a c h e s  o f  t h e  S u s t u t  w e r e  a t  l e a s t  d o u b l e  t h e  l e v e l s
measu red  i n  1 9 9 2  a n d  w e r e  h i g h e r  t h a n  1 9 9 1  l e v e l s  ( F i g u r e  2 ) .

F r y  d e n s i t i e s  i n  m i d - r e a c h e s  o f  t h e  S u s t u t  w e r e  i n  t h e  0 . 1  t o  0 . 2
f r y / m 2 r a n g e  i n  1 9 9 3 .  I t  i s  assumed  t h a t  s t e e l h e a d  f r y  r e c r u i t m e n t
t o  t h e  r e a c h e s  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 s  d e r i v e d  p r i m a r i l y
f r o m  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 .  A v e r a g e  f r y  d e n s i t i e s
measu red  f o r  S i t e s  S 1 1  t o  S 2 0  ( c o m b i n e d )  w e r e  a t  l e a s t  t w i c e  a s
h i g h  a s  d e n s i t i e s  m e a s u r e d  a t  t h e s e  s i t e s  i n  t h e  p a s t  ( T a b l e  3 ) .

Downst ream f r o m  t h e  B e a r  c o n f l u e n c e ,  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
i m p r o v e d  o v e r  1 9 9 1  a n d  1 9 9 2  l e v e l s .  F r y  d e n s i t i e s  i n  1 9 9 3  f o r  a l l
s i t e s  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  0 . 2 1  f r y / m 2  c o m p a r e d  t o  0 . 2 6
f r y / m 2  i n  t h e  S u s t u t  u p s t r e a m  f r o m  t h e  B e a r  ( F i g u r e  3 ) .

The 1 9 9 3  r e s u l t s  a r e  i n  t h e  m i d - r a n g e  o f  d e n s i t i e s  o b t a i n e d  f o r
s i t e s  b o t h  a b o v e  a n d  b e l o w  t h e  B e a r  c o n f l u e n c e  i n  t h e  m i d - 1 9 8 0 ' s
( F i g u r e  3 ) .  H o w e v e r ,  t h e  m i d - 1 9 8 0 ' s  s a m p l i n g  d a t a  i s  b a s e d  o n  a
v e r y  s m a l l  s a m p l e  a r e a ,  w i t h  t h e  r e s u l t s  f r o m  a  s i n g l e  s a m p l e  s i t e
h a v i n g  a  l a r g e  i n f l u e n c e  o n  t h e  o v e r a l l  e s t i m a t e s .  F o r  e x a m p l e ,
t h e  o n l y  s i t e  s a m p l e d  i n  t h e  u p p e r  S u s t u t  i n  1 9 8 5  w a s  i n  R e a c h  5 .
F r y  d e n s i t i e s  a t  t h i s  s i t e  i n  1 9 8 5  ( 0 . 7  f r y / m 2 )  a r e  c o m p a r a b l e  t o
r e s u l t s  c o l l e c t e d  i n  t h e  p a s t  t w o  y e a r s  i n  t h i s  r e a c h  ( F i g u r e  2 ) .
Howeve r,  w h e n  a l l  o f  t h e  s i t e s  f o r  t h e  t h r e e  r e a c h e s  i n  t h e  u p p e r
r i v e r  a r e  a v e r a g e d ,  t h e  mean i s  c o n s i d e r a b l y  l o w e r  t h a n  r e s u l t s  f o r
t h i s  r e a c h  o n l y .

F r y  d e n s i t i e s  i n  s i t e s  r a t e d  a s  p o o r  a n d  m o d e r a t e  h a b i t a t  w e r e
s l i g h t l y  l o w e r  t h a n  i n  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
( F i g u r e  4 ) .  T h i s  i s  t h e  f i r s t  y e a r  t h a t  a n y  d i f f e r e n c e s  h a v e  s h o w n
up w h e n  t h e  p o o r  h a b i t a t s  a r e  c o m p a r e d  t o  a r e a s  r a t e d  a s  g o o d  f r y
r e a r i n g  a r e a s .

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  h i g h e r  i n  m a i n c h a n n e l  s i t e s  t h a n  i n
s i d e c h a n n e l s  i n  1 9 9 3  ( F i g u r e  4 ) .  T h i s  p a t t e r n  w a s  s i m i l a r  t o  1 9 9 1 .
L i t t l e  d i f f e r e n c e  w a s  n o t e d  i n  t h e  1 9 9 2  r e s u l t s .

3 . 2 . 2 .  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  P a r r  D e n s i t i e s

The p a r r  e s t i m a t 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  a r e  b a s e d  o n  t h e
c a p t u r e  o f  1 5 1  p a r r  i n  1 9 9 3 .  O f  t h i s  t o t a l ,  1 0 5  w e r e  a g e  1 +  a n d  4 6
w e r e  a g e  2 +  o r  o l d e r .  T h e  c h o i c e  o f  s a m p l e  s i t e s  a n d  m e t h o d  o f
s a m p l i n g  t e n d s  t o  e x c l u d e  t h e  o l d e r  a g e  c l a s s e s  o f  f i s h  u n l e s s  t h e
e n t i r e  c h a n n e l  i s  b l o c k e d .  T h i s  i s  p o s s i b l e  i n  s i d e c h a n n e l
l o c a t i o n s  a n d  t h e  m a i n s t e m  S u s t u t  u p s t r e a m  o f  t h e  J o h a n s o n
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c o n f l u e n c e  ( e g . ,  S i t e  S 2 8 ) .

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

D e n s i t i e s  a t  o n e  o f  t h e  b e s t  p a r r  s i t e s  t h a t  c a n  b e  e f f e c t i v e l y
s a m p l e d  ( S 2 8 )  w e r e  s i m i l a r  i n  1 9 9 3  a n d  1 9 9 2 .  A  2 0  m  s e c t i o n  o f  t h e
e n t i r e  r i v e r  c h a n n e l  i s  b l o c k e d  a t  t h i s  s i t e .  A  t o t a l  o f  2 8  p a r r
w e r e  e s t i m a t e d  a t  t h i s  s i t e  i n  1 9 9 3  c o m p a r e d  t o  2 6  i n  1 9 9 2 .

P a r r  d e n s i t i e s  i n  R e a c h  5  w e r e  d o w n  s i g n i f i c a n t l y  i n  1 9 9 3  c o m p a r e d
t o  1 9 9 2  ( T a b l e  3 ) .  T w o  n e w  s i t e s  w e r e  a d d e d  t o  t h e  s a m p l i n g  i n
t h i s  r e a c h  i n  1 9 9 3 .  T h e s e  s i t e s  w e r e  g o o d  f r y  s i t e s  b u t  p o o r  p a r r
h a b i t a t ,  a n d  t h i s  w a s  r e f l e c t e d  i n  t h e  l o w  c a t c h e s  a t  t h e s e  s i t e s .

F i g u r e  3  i n d i c a t e s  t h a t  p a r r  d e n s i t i e s  i n  b o t h  t h e  u p p e r  a n d  l o w 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  d u r i n g  t h e  p a s t  t w o  y e a r s  a r e  w e l l
above  t h e  v e r y  l o w  1 9 9 1  r e s u l t s ,  b u t  s t i l l  f a l l  s h o r t  o f  d e n s i t i e s
measu red  i n  t h e s e  s e c t i o n s  o f  t h e  r i v e r  i n  t h e  p e r i o d  b e t w e e n  1 9 8 3
and 1 9 8 5 .

S i t e s  t h a t  w e r e  r a t e d  a s  p o s s e s s i n g  g o o d  o r  e x c e l l e n t  h a b i t a t
c a p a b i l i t y  f o r  p a r r  c o n t i n u e d  t o  h a v e  m u c h  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  o r  m o d e r a t e  s i t e s  ( F i g u r e  4 ) .  M a n y  o f  t h e  g o o d  f r y  s i t e s
a r e  s i m p l y  t o o  s h a l l o w  a n d  h a v e  w a t e r  v e l o c i t i e s  t o o  s l o w  t o
p r o v i d e  g o o d  p a r r  r e a r i n g  a r e a s .

As i n  p a s t  y e a r s ,  s i d e c h a n n e l  l o c a t i o n s  h a d  h i g h e r  p a r r  d e n s i t i e s
t h a n  m a i n c h a n n e l  s i t e s  ( F i g u r e  4 ) .  I n  m o s t  c a s e s ,  w e  a r e  a b l e  t o
more e f f e c t i v e l y  e n c l o s e  s i d e c h a n n e l  s i t e s  w i t h  a  m i n i m u m  o f
d i s t u r b a n c e  c o m p a r e d  t o  t h e  m a i n c h a n n e l  e d g e  a r e a s .  T h i s  p r o b a b l y
has  a  m o r e  d i r e c t  b e a r i n g  o n  p a r r  e s t i m a t e s ,  s i n c e  t h e  l a r g e r  f i s h
w i l l  o f t e n  l e a v e  t h e  s i t e  i f  t h e y  c a n  p r i o r  t o  n e t  i n s t a l l a t i o n .
F r y  t e n d  t o  m o v e  d i r e c t l y  i n t o  c o v e r  i n  t h e  i m m e d i a t e  a r e a .

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



Table 4. Summary of Juvenile Steelhead Density Estimates in Tributaries to
the Sustut River from 1991 to 1993.

SITE
FRY/M* M

1991 1992 1993

Sb1 0.29 0.50 0.59
Sb2 0.31 0.27 0.31
BEAR RIVER mean 0.30 0.38 0.45

Sj1 0.00 <0.01 0.04
Sj2 0.02 0.02 0.40
Sj4 0.00 0.06 0.08
Sj7 0.01 0.00 0.00
Sj8 0.09 0.19 0.22
JOHANSON mean 0,02 0.06 0.15

TRIBUTARY A 0.00 0.00 0.01

TRIBUTARY B 0.00 0.00 0.02

TRIBUTARY C NS 0.28 0.07

Sjs1 SOLO NS 0.00 0.00

Sjd1 DARB NS 0.00 NS

SUSTUT LAKE INLETS NS 0.00 NS

PARR/M*M
1991 1992 1993

0.00 0.01 0.00
0.00 0.08 0.07
0.00 0.05 0.04

0.00 0.02 0.00
0.02 0.04 0.03
0.06 0.00 0.00
0.01 0.03 0.04
0.00 0.00 0.04
0.02 0.02 0.02

0.06 0.05 0.12

0.01 0.03 0.04

NS 0.00 0.03

NS 0.00 0.00

NS 0.05 NS

NS 0.00 NS

NS = Not Sampled

E l l  E . . :  1 E : 1 1  J r  -3  El.113 U  U . . : _ 7 1
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Mean s t e e l h e a d  f r y  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  0 . 1 5  f r y / m 2
( Ta b l e  4 ) .  W h i l e  t h e s e  l e v e l s  a r e  a b o v e  t h o s e  m e a s u r e d  i n  t h e  p a s t
t w o  y e a r s ,  t h e  d i s t r i b u t i o n  o f  f r y  w a s  q u i t e  s c a t t e r e d  a n d  t w o  o f
t h e  f i v e  s a m p l e  s i t e s  a c c o u n t e d  f o r  m o s t  o f  t h e  f r y  c a p t u r e d  ( Ta b l e
4 ) .  A  b i g  i n c r e a s e  i n  f r y  n u m b e r s  w a s  n o t e d  a t  S i t e  S j 2 ,  a  l a r g e
s i d e c h a n n e l  s i t e  l o c a t e d  i n  t h e  l o w e r  r e a c h  o f  J o h a n s o n  C r e e k .  F r y
numbers  a t  t h i s  s i t e  i n c r e a s e d  f r o m  3  f r y  i n  1 9 9 2  ( 0 . 0 2  f r y / m 2 )  t o
56 f r y  ( 0 . 4 0  f r y / m 2 )  i n  1 9 9 3 .  S i t e  S j 8 ,  l o c a t e d  j u s t  d o w n s t r e a m
f r o m  t h e  m a i n  s p a w n i n g  s e c t i o n  i n  J o h a n s o n  C r e e k ,  h a d  f r y  d e n s i t i e s
o f  0 . 2 2  f r y / r e ,  u p  s l i g h t l y  f r o m  1 9 9 2  l e v e l s  ( T a b l e  4 ) .

F r y  d e n s i t i e s  a t  T r i b u t a r y  C  i n  1 9 9 3  ( 0 . 0 7  f r y / m 2 )  w e r e  d o w n  f r o m
l e v e l s  m e a s u r e d  i n  1 9 9 2  ( 0 . 2 8  f r y / m 2 ) .  O n l y  a  s i n g l e  p a i r  o f
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 i s  t r i b u t a r y  t o  u p p e r  J o h a n s o n  C r e e k
i n  t h e  s p r i n g  o f  1 9 9 3 ,  a n d  t h e y  s p a w n e d  d o w n s t r e a m  f r o m  t h e
j u v e n i l e  s a m p l e  s i t e  o n  t h i s  t r i b u t a r y  ( B u s t a r d  1 9 9 3 b ) .

S e v e r a l  s t e e l h e a d  f r y  w e r e  c a p t u r e d  i n  T r i b u t a r i e s  A  a n d  B .  I t  i s
assumed t h e s e  f r y  moved  u p  i n t o  t h e  l o w e r  e n d s  o f  t h e s e  t r i b u t a r i e s
f r o m  J o h a n s o n  C r e e k .  N o  s t e e l h e a d  f r y  w e r e  c a p t u r e d  i n  S o l o  C r e e k .

3 . 2 . 4  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  o f  0 . 0 4  p a r r / m 2  i n  t h e  B e a r  R i v e r  i n  1 9 9 3
were  s i m i l a r  t o  1 9 9 2  ( T a b l e  4 ) .  J o h a n s o n  C r e e k  p a r r  d e n s i t i e s
c o n t i n u e d  t o  b e  v e r y  l o w ,  a n d  w e r e  c o m p a r a b l e  t o  t h e  p a s t  t w o
y e a r s .

P a r r  d e n s i t i e s  i n  T r i b u t a r y  A  w e r e  t h e  h i g h e s t  o f  t h e  t r i b u t a r y
s t r e a m s  a n d  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  l e v e l s  o b t a i n e d  i n  t h e
p r e v i o u s  t w o  y e a r s .  M o s t  o f  t h e s e  p a r r  w e r e  a g e  2 +  o r  o l d e r
( A p p e n d i x  2  -  S i t e  S U A 1 ) .  A  f e w  p a r r  w e r e  a l s o  p r e s e n t  i n  J o h a n s o n
C r e e k  T r i b u t a r i e s  B  a n d  C .

3 . 3  SUSTUT R I V E R  JUVENILE STEELHEAD BIOMASS ESTIMATES

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

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



Table 5. Summary of Biomass Estimates in the Sustut River and Tributary Sample Sites
from 1 991 to 1993.

REACH
FRY (g/m*m)

1991 1992 1993

1 0.09 0.07 0.13
2 0.00 0.13 0.21
3 0.05 0.06 0.11
4 0.14 0.10 0.18
5 0.31 0.53 0.46
6 0.15 0.33 0.32
7 0.14 0.30 0.17

REACHES 1 - 7 0.12 0.17 0.22

BEAR 0.22 0.29 0.41

JOHANSON 0.08 0.06 0.10

PARR (g/m*m)
1991 1992 1993

0.03 0.27 0.53
0.13 0.22 0.30
0.01 0.39 0.00
0.18 0.49 0.69
0.00 0.60 0.13
0.03 0.43 0.22
0.42 1.60 2.17

0.09 0.50 0.54

0.00 0.40 0.42

0.04 0.21 0.27'

ALL SPECIES (C/rn*rn)

0.38 1.21 1.32
0.43 1.22 1.13
0.28 1.20 0.97
0.39 1.22 1.29
0.58 1.72 0.81
0.43 1.51 0.85
0.65 2.13 2.80

0.41 1.37 1.24

1.13 1.35 1.40

0.41 0.68 0.83

EIA P . . 7  V I .  E l ]  E - 7 1  7  E - 11  r - 7 1  1  l  l  7  E - 1
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t w i c e  t h a t  measured  i n  t h e  m a i n s t e m  o f  t h e  S u s t u t  R i v e r .

1 O v e r a l l  b i o m a s s  e s t i m a t e s  f o r  a l l  f i s h  s p e c i e s  c o m b i n e d  w e r e
g e n e r a l l y  c o m p a r a b l e  f o r  t h e  m a i n s t e m  S u s t u t ,  t h e  B e a r  R i v e r  a n d
Johanson C r e e k  f o r  1 9 9 2  a n d  1 9 9 3 ,  a n d  w e l l  a b o v e  t h e  1 9 9 1  l e v e l s .
A d e t a i l e d  summary o f  t h e  b i o m a s s  e s t i m a t e s  f o r  e a c h  s i t e  f o r  a l l
s p e c i e s  i s  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 .  J u v e n i l e  c h i n o o k
compr ised a  s i g n i f i c a n t  c o m p o n e n t  o f  t h e  o v e r a l l  s i t e  b i o m a s s  i n
t h e  m a i n s t e m  S u s t u t  a n d  B e a r  R i v e r  s i t e s .

3 . 4  SUSTUT R IVER  F I S H  S I Z E  ESTIMATES

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  a r e  s u m m a r i z e d  i n  T a b l e  6 .
The mean f o r k  l e n g t h  d a t a  h a s  b e e n  combined f o r  t h o s e  s i t e s  l o c a t e d
upst ream 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  downst ream,  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
Bear  R i v e r  a n d  Johanson  C r e e k .  T h e  l e n g t h - f r e q u e n c y  d i s t r i b u t i o n
f o r  s t e e l h e a d  c a p t u r e d  i n  1 9 9 3  i s  shown i n  A p p e n d i x  4  F i g u r e  1 .

These d a t a  i n d i c a t e  t h a t  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  w e r e
s i m i l a r  t h r o u g h o u t  t h e  S u s t u t  a n d  B e a r  r i v e r s  i n  1 9 9 3 ,  b u t  t h a t  f r y
were s l i g h t l y  s m a l l e r  i n  J o h a n s o n  C r e e k .  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  w e r e  6  mm s m a l l e r  t h a n  i n  1 9 9 2 .

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  i n  1 9 9 3  w e r e  s m a l l e r  t h a n  a l l
y e a r s  e x c e p t  1 9 8 3 ,  a  y e a r  o f  v e r y  h i g h  f r y  d e n s i t i e s  ( T a b l e  7  a n d
F i g u r e  3 ) .  H o w e v e r ,  f r y  w e i g h t s  w e r e  s i m i l a r  t o  t h e  mean f o r  p a s t
y e a r s .  F r y  f o r k  l e n g t h s  a n d  w e i g h t s  f o r  a l l  o f  t h e  u p p e r  r i v e r
s i t e s  c o m b i n e d  w e r e  v e r y  s i m i l a r  t o  t h e  mean f o r  p a s t  y e a r s .

Age 1 +  p a r r  s i z e s  i n  1 9 9 3  w e r e  s i m i l a r  i n  t h e  S u s t u t  a b o v e  a n d
below t h e  B e a r  R i v e r  ( T a b l e  6 ) .  P a r r  i n  t h e  u p p e r  S u s t u t  w e r e
a p p r o x i m a t e l y  4  mm s m a l l e r  t h a n  i n  t h e  p a s t  t w o  y e a r s .  L o w e r
S u s t u t  R i v e r  p a r r  l e n g t h s  w e r e  s i m i l a r  t o  1 9 9 2 ,  t h e  o n l y  y e a r  w i t h
a r e a s o n a b l e  s a m p l e  s i z e .  T h e  s a m p l e  s i z e  o f  a g e  1 +  p a r r  i n  t h e
Bear  R i v e r  a n d  Johanson  C r e e k  i s  v e r y  s m a l l .



Table 6. S u m m a r y  of Mean Fork Lengths of  Steelhead Fry and Parr in the Sustut River ,
Bear River, and Johanson Creek from 1991 t o  1993.

LOCATION
FRY

1991 1992 1993

SUSTUT BELOW BEAR
mean 42.8 46.4 40.3
number 127 69 138
STD of mean 0.44 0.78 0.46

SUSTUT ABOVE BEAR
mean 45.1 42.3 41.7
number 227 290 443
STD of mean 0.34 0.31 0.24

BEAR RIVER
mean 41.8 40.3 41.2
number 59 76 84
STD of mean 0.69 0.55 0.69

JOHANSON CREEK
mean 44.7 42.6 39.3
number 20 49 93
STD of  mean 0.85 0.60 0.40

AGE 1+ PARR
1991 1992 1993

83.3 81.7 81.9
4 29 17

4.90 1.43 2.67

86.3 85.7 81.7
23 73 r 6 9

1.21 0.78 1.18

NS 85.9 90.8
8 4

3.08 4.30

NS 85.4 79.0
7 11

2.38 3.53
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YEAR
SUSTUT BELOW BEAR

FORK LENGTH
(mm)

WEIGHT
(g)

1983 39.4 0.58
1984 41.2 0.65
1985 41.1 0.79
1991 42.8 0.81
1992 46.4 0.97

MEAN 42.2 0.76

1993 40.3 0.74

SUSTUT ABOVE BEAR
FORK LENGTH

(mm)
WEIGHT

(g)

No sample
41.1
40.5
45.1
42.3

42.3

 4 1 . 7

No Sample
0.67
0.75
0.95
0.93

0.83

0.86

_) I

Table 7. Summary of Juvenile Steelhead Mean Fork Lengths and Weights in the
Sustut River Compared to Past Sample Data.

Data from 1983-85 provided by D. Tredger, B.C. Environment, Victoria.
Sampling was conducted during late September and early October.
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4.0 CONCLUSIONS
4 . 1  F RY ESTIMATES

S t u d i e s  c o n d u c t e d  b y  Spence e t  a l .  ( 1 9 9 0 )  s u g g e s t  t h a t  s t e e l h e a d  i n
t h e  S u s t u t  m a y  b e  c o m p r i s e d  o f  t w o  s t o c k s  -  a n  e a r l y  r u n  o f
s t e e l h e a d  t h a t  move  i n t o  t h e  t o p  o f  t h e  s y s t e m  a n d  a  s e c o n d  m o r e
numerous g r o u p  o f  f i s h  t h a t  move  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  d u r i n g  Sep tember  a n d  O c t o b e r .  T h e  f r y  s a m p l i n g  c o n d u c t e d  i n
t h e  p a s t  t h r e e  y e a r s  s u g g e s t s  t h a t  r e c r u i t m e n t  h a s  b e e n  w e a k e r  i n
t h e  l o w e r  r i v e r  t h a n  i n  t h e  u p r i v e r  a r e a s .  F r y  d e n s i t i e s  i m p r o v e d
i n  t h e  B e a r  R i v e r  ( 0 . 4 5  f r y / m 2 )  a n d  R e a c h  1  o f  t h e  S u s t u t  ( 0 . 1 8
fry /m2)  i n  1 9 9 3 .  H o w e v e r ,  f r y  d e n s i t i e s  i n  R e a c h  1  a r e  s t i l l  l o w
r e l a t i v e  t o  u p r i v e r  s i t e s  ( R e a c h e s  5 - 7 ,  F i g u r e  2 )  a n d  c o m p a r e d  t o
f r y  s a m p l i n g  c o n d u c t e d  i n  t h e  l o w e r  r i v e r  d u r i n g  t w o  o f  t h r e e  y e a r s
i n  t h e  m i d - 1 9 8 0 ' s  ( F i g u r e  3 ) .  T h e  i n c r e a s e  i n  f r y  d e n s i t i e s  i n  t h e
mid- r e a c h e s  o f  t h e  S u s t u t  R i v e r  ( R e a c h e s  3  a n d  4 )  s u g g e s t s  a  b e t t e r
s e e d i n g  o f  f r y  t o  t h e s e  r e a c h e s  i n  1 9 9 3 .

O v e r a l l  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 i v e r  ( R e a c h e s  5 - 7 )  w e r e
j u s t  u n d e r  0 . 4  f r y / m 2 ,  s l i g h t l y  l o w e r  t h a n  i n  1 9 9 2  ( F i g u r e  2 ) .  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  t h e  u p p e r  S u s t u t  i n  t h e  f a l l  o f  1 9 9 3
r e p r e s e n t  t h e  r e c r u i t m e n t  f r o m  a  p r e - s p a w n i n g  p o p u l a t i o n  o f  4 6 5
f i s h  e s t i m a t e d  d u r i n g  t h e  f a l l  o f  1 9 9 2  ( B u s t a r d  1 9 9 3 b ) .  A p p r o x -
i m a t e l y  80% o r  3 7 0  o f  t h e s e  f i s h  w e r e  f e m a l e s .

F i g u r e  5  c o m p a r e s  f r y  d e n s i t 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  a n d
Johanson C r e e k  t o  f r y  e s t i m a t e s  i n  s e v e r a l  o t h e r  S k e e n a  summer
s t e e l h e a d  s t r e a m s  w h e r e  i n f o r m a t i o n  h a s  b e e n  c o l l e c t e d  i n  t h e  p a s t
t h r e e  y e a r s .  T h e s e  d a t a  s u g g e s t  t h a t  t h e  h i g h e r  f r y  d e n s i t i e s
observed  i n  t h e  l o w e r  S u s t u t ,  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  i n
1993 c o m p a r e d  t o  1 9 9 2  a l s o  o c c u r r e d  i n  t h e  K i t w a n g a ,  u p p e r  M o r i c e
and Z y m o e t z  r i v e r s .  T h e  l o w  f r y  d e n s i t i e s  o b s e r v e d  i n  1 9 9 1
t h r o u g h o u t  t h e  S u s t u t  s y s t e m  d i d  n o t  o c c u r  i n  t h e  K i t w a n g a  a n d
Zymoetz r i v e r s .

The l o w e r  S u s t u t  a n d  J o h a n s o n  C r e e k  s t e e l h e a d  f r y  d e n s i t i e s  h a v e
tended  t o  r e m a i n  a t  d e p r e s s e d  l e v e l s  c o m p a r e d  t o  t h e s e  o t h e r
systems.  D e n s i t y  e s t i m a t e s  f o l l o w i n g  s e v e r a l  y e a r s  o f  h i g h
escapements a r e  n e e d e d  t o  p r o v i d e  a  b a s i s  f o r  c o m p a r i s o n  o f  w h a t
t h e s e  s y s t e m s  a r e  c a p a b l e  o f  s u p p o r t i n g  compared t o  e s t i m a t e s  f r o m
t h e  p a s t  t h r e e  y e a r s .
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Figure 5. Steelhead Fry and Parr Densities in the Sustut River and Tributaries
Compared to Other Large Skeena Steelhead Tributaries.
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4 . 2  PARR ESTIMATES

S t e e l h e a d  p a r r  d e n s i t i e s  i n  1 9 9 3  w e r e  s i m i l a r  t o  1 9 9 2  l e v e l s  i n  t h e
l o w e r  r i v e r  a n d  d o w n  f r o m  1 9 9 2  l e v e l s  i n  t h e  u p p e r  r e a c h e s  ( F i g u r e
2 ) .  P a r r  d e n s i t i e s  i n  a l l  s e c t i o n s  o f  t h e  r i v e r  a n d  t r i b u t a r i e s
w e r e  h i g h e r  t h a n  i n  1 9 9 1 .  O v e r a l l ,  t h e r e  w a s  a  d e c r e a s e  i n  a g e  1 +
p a r r  a n d  a n  i n c r e a s e  i n  a g e  2 +  p a r r  c o m p a r e d  t o  1 9 9 2  ( T a b l e  2 ) .

P a r r  d e n s i t i e s  c o n t i n u e d  t o  b e  h i g h e s t  i n  R e a c h  7  u p s t r e a m  f r o m
J o h a n s o n  C r e e k  c o n f l u e n c e ,  e m p h a s i z i n g  t h e  i m p o r t a n c e  o f  t h i s  r e a c h
f o r  s t e e l h e a d  p a r r  p r o d u c t i o n .  P a r r  d e n s i t i e s  w e r e  0 . 0 9  p a r r / m 2  i n
t h i s  r e a c h .  T h e  l a r g e  r e d u c t i o n  i n  p a r r  d e n s i t i e s  i n  R e a c h  5  m a y
be p a r t l y  r e l a t e d  t o  i n c o r p o r a t i n g  s e v e r a l  n e w  s i t e s  i n t o  t h i s
r e a c h  t h a t  w e r e  p r i m a r i l y  f r y  r e a r i n g  s i t e s  ( T a b l e  3 ) .

I f  s i t e s  t h a t  a r e  g e n e r a l l y  u n s u i t a b l e  f o r  p a r r  r e a r i n g  ( e g . ,
s h a l l o w ,  l o w  v e l o c i t y  s i t e s  o f t e n  s u i t e d  f o r  f r y )  a r e  o m i t t e d  f r o m
t h e  e s t i m a t e s ,  t h e n  a  m o r e  r e a s o n a b l e  e s t i m a t e  o f  p a r r  d e n s i t i e s
w i t h i n  s u i t a b l e  h a b i t a t  c a n  b e  m a d e .  F o r  e x a m p l e ,  h a b i t a t  a r e a s
t h a t  w e r e  r a t e d  a s  g o o d  o r  e x c e l l e n t  f o r  p a r r  h a d  d e n s i t i e s
c o n s i s t e n t l y  h i g h e r  t h a n  p o o r  o r  m o d e r a t e  p a r r  s i t e s  ( F i g u r e  4 ) .
I f  o n l y  t h e s e  s i t e s  a r e  c o m p a r e d ,  t h e n  o v e r a l l  p a r r  d e n s i t i e s  w e r e
down a p p r o x i m a t e l y  25% i n  1 9 9 3  c o m p a r e d  t o  1 9 9 2 .  P a r r  d e n s i t i e s
a v e r a g e d  a p p r o x i m a t e l y  0 . 0 6  p a r r / m 2  a t  t h e  b e t t e r  p a r r  s i t e 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  t h e  g e n e r a l l y  h i g h e r  f r y  d e n s i t i e s
measu red  i n  t h e  S u s t u t  s y s t e m  i n  1 9 9 2  d i d  n o t  l e a d  t o  h i g h e r  p a r r
abundance  i n  1 9 9 3  c o m p a r e d  t o  t h e  1 9 9 2  e s t i m a t e s  ( F i g u r e  5 ) .  T h 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  1 9 9 1  w a s  a  y e a r  o f  e x c e p t i o n a l l y
l o w  p a r r  a b u n d a n c e ,  p r e s u m a b l y  r e f l e c t i n g  u n u s u a l l y  l o w  f r y
r e c r u i t m e n t  i n  1 9 9 0 .  T h i s  m a y  h a v e  b e e n  t h e  r e s u l t  o f  e i t h e r  v e r y
p o o r  a d u l t  r e t u r n s  t h r o u g h o u t  t h e  S u s t u t  i n  1 9 8 9  l e a d i n g  t o  p o o r
f r y  r e c r u i t m e n t  t h e  f o l l o w i n g  summer,  o r  v e r y  p o o r  s u r v i v a l  o f  f r y .

I n  t h e  p a s t  t w o  y e a r s ,  p a r r  d e n s i t i e s  i n  t h e  m a i n s t e m  S u s t u t  a n d  i n
t h e  B e a r  R i v e r  h a v e  b e e n  t y p i c a l l y  i n  t h e  r a n g e  o f  0 . 0 4  t o  0 . 0 6
p a r r / m 2 .  T h i s  i s  c o m p a r a b l e  t o  t h e  r a n g e  m e a s u r e d  i n  t h e  K i t w a n g a
and Z y m o e t z  r i v e r s  i n  1 9 9 1  a n d  1 9 9 2  a n d  i n  t h e  u p p e r  M o r i c e  i n  1 9 9 1
( F i g u r e  5 ) .  S m a l l e r  s t e e l h e a d  t r i b u t a r i e s  i n  t h e  M o r i c e  a n d
Zymoetz  t y p i c a l l y  h a v e  h i g h e r  p a r r  d e n s i t i e s  t h a t  c a n  r a n g e  a s  h i g h
as 0 . 3  p a r r / m 2  ( B u s t a r d  1 9 9 3 a ) .

I t  s h o u l d  b e  n o t e d  t h a t  s t e e l h e a d  p a r r  e s t i m a t e s  b e c o m e
i n c r e a s i n g l y  u n r e l i a b l e  w i t h  o l d e r  a g e  c l a s s e s  d u e  t o  t h e  i n c r e a s e d
d i f f i c u l t y  o f  s a m p l i n g  t h e  t h e  d e e p e r  f a s t e r  h a b i t a t s  t h a t  t h e s e
f i s h  u s e .  C a t c h a b i l i t y  m a y  r e m a i n  s i m i l a r  f r o m  y e a r - t o - y e a r ,  b u t
t o t a l  n u m b e r s  a t  m a n y  s i t e s  p r o b a b l y  u n d e r - e s t i m a t e  t h e  a c t u a l
p o p u l a t i o n ,  p a r t i c u l a r l y  f o r  p a r r  o l d e r  t h a n  a g e  1 + .
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P a r r  e s t i m a t e s  i n  t h e  M o r i c e ,  K i t w a n g a  a n d  Z y m o e t z  r i v e r s  f o r  1 9 9 3
p r e s e n t e d  i n  B e e r e  ( 1 9 9 3 )  a r e  n o t  i n c l u d e d  i n  F i g u r e  5 .  D i f f e r -
ences i n  t h e  m e t h o d s  u s e d  t o  e n c l o s e  s i t e s  i n  1 9 9 3  c o u l d  l e a d  t o
l o w e r  p a r r  e s t i m a t e s  t h a n  t h e  methods  u s e d  i n  1 9 9 1  a n d  1 9 9 2 .  T h e
d i f f e r e n c e s  w o u l d  h a v e  l i t t l e  b e a r i n g  o n  f r y  e s t i m a t e s .

5.0 RECOMMENDATIONS

n

1]

I t  i s  recommended t h a t  t h e  i n d e x  s a m p l i n g  i n  t h e  u p p e r  S u s t u t  b e
c o n t i n u e d  i n  t h e  f a l l  o f  1 9 9 4 .  A s  i n  1 9 9 3 ,  t h e r e  i s  a n  e s t i m a t e  o f
a d u l t  s t e e l h e a d  p r e -spawne rs  i n  t h e  u p p e r  r i v e r  t h a t  w o u l d  h e l p  t o
r e l a t e  j u v e n i l e  p r o d u c t i o n  t o  a d u l t  n u m b e r s .  A l t h o u g h  t o t a l
spawner e s t i m a t e s  t h i s  y e a r  a r e  v e r y  c l o s e  t o  t h o s e  m a d e  i n
1 9 9 2 / 9 3 ,  a  h i g h e r  p r o p o r t i o n  o f  t h e s e  f i s h  m o v e d  i n t o  J o h a n s o n
Creek ( S a i m o t o  1 9 9 4 ) .

The o v e r a l l  d i s t r i b u t i o n  o f  f r y ,  p a r t i c u l a r l y  b e t w e e n  J o h a n s o n
Creek a n d  t h e  u p p e r  S u s t u t  R i v e r  s h o u l d  p r o v i d e  u s e f u l  i n f o r m a t i o n
r e l a t i v e  t o  t h e  p o t e n t i a l  o f  t h e  s y s t e m .  J o h a n s o n  C r e e k  h a s
c o n t i n u e d  t o  h a v e  l o w  f r y  a n d  p a r r  e s t i m a t e s  c o m p a r e d  t o  t h e  r e s t
o f  t h e  S u s t u t .  S a m p l i n g  d u r i n g  t h e  f a l l  o f  1 9 9 4  w o u l d  h e l p  t o
d e t e r m i n e  w h e t h e r  h i g h e r  f r y  d e n s i t i e s  o c c u r  f o l l o w i n g  a  l a r g e r  r u n
o f  s t e e l h e a d  s p a w n e r s  i n t o  t h i s  s y s t e m  i n  1 9 9 4 .  A s  w e l l ,  a
sampl ing  p r o g r a m  c o u l d  a s s e s s  w h e t h e r  h i g h e r  f r y  d e n s i t i e s  measured
i n  Johanson C r e e k  i n  1 9 9 3  w i l l  l e a d  t o  h i g h e r  p a r r  numbers i n  1 9 9 4 .

For t h e  j u v e n i l e  m o n i t o r i n g  t o  b e  e f f e c t i v e ,  i t  s h o u l d  b e  c o n d u c t e d
e v e r y  y e a r  u s i n g  i d e n t i c a l  p r o c e d u r e s .  E a c h  y e a r  t h a t  t h e
i n f o r m a t i o n  i s  c o l l e c t e d  i n  t h i s  f a s h i o n  s t r e n g t h e n s  t h e  d a t a b a s e
and a l l o w s  f o r  m o r e  i n t e r p r e t a t i o n  i n  t e r m s  o f  w h a t  t h e  c a p a b i l i t y
o f  t h e  s y s t e m  r e a l l y  i s .  E v e r y  y e a r  t h a t  t h e  j u v e n i l e  d a t a  c a n  b e
r e l a t e d  t o  a  k n o w n  n u m b e r  o f  a d u l t s  s h o u l d  p r o v i d e  f i s h e r i e s
managers w i t h  a  s t r o n g e r  b a s i s  f o r  t a r g e t  e s c a p e m e n t  e s t i m a t e s  t o
p r o v i d e  a d e q u a t e  r e c r u i t m e n t  t o  t h e  s y s t e m .

A program o f  e s t i m a t i n g  s m o l t  o u t p u t  f r o m  a t  l e a s t  a  p o r t i o n  o f  t h e
system w o u l d  complement  t h e  j u v e n i l e  s u r v e y s .  U n f o r t u n a t e l y ,  t h e
l o g i s t i c s  o f  o p e r a t i n g  s u c h  a  p rogram a r e  v e r y  c o m p l e x ,  c o n s i d e r i n g
t h e  r e m o t e n e s s  o f  t h e  s y s t e m  a n d  a c c e s s  d i f f i c u l t i e s  d u r i n g  t h e
s p r i n g  p e r i o d  w h e n  s m o l t  movements w o u l d  b e  o c c u r r i n g .
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Appendix  1 .  C a t c h  C o m p o s i t i o n  a n d  D e n s i t y  Summaries  b y  Reach
and C h a n n e l  Ty p e s .



Appendix 1 Table 1. Sustut River Catch Composition for Sample Sites 1993.
F I L E  =  N S W

37 8 2 10 19 3 174 22.6
S19 21 12 4 4 1 21 9 1 123 10.8
S20 17 2 2 7 123 203
S21 54 14 92 15.0
S22 86 5 5 13 1 112 15.3
S23 32 2 2 16 1 76 19.4
S24 6 2 1 3 2 1 100 15.8
S25 39 2 2 32 83 18.2
S26 10 2 2 3 101 18.9
S27 40 8 8 5 2 85 15.8
S28 48 16 1 9 2 28 9 1 1 206 19.1
S29 . 13 6 2 1 1 10 1 104.5 22
S30 " 34 3 1 4 1 1 97 20.5

TOTAL 801.9 104.6 18.0 22.0 5.0 149.6 523.3 0.0 55.1 9.0 4.5 2 . 0 3425.2 477.4
PERCENT 51.9 6.8 1.2 1.4 0.3 33.8 0.0 3.6 0.6 0.3 0 . 1 99.93533

TOTAL FISH = 1546.4

Sj1 Johanson Ck 4 8 20 105 21.0
Sj2 67 4 1 5 1 14 165 25.5
Sj4 7 2 90 17.3
Sj7 2 1 3 2 1 70 16.7
Sj8 " 31 5 5 2 4 1 142 27.0
SUal Unnamed A 1 1 4 5 10 5 80 15.6
SUbl Unnamed B 2 4 1 5 1 6 32 136 24.5
SUc1 Unnamed C 8 4 4 5 37 1 127 28.5
Sjsl 4 28 113 15.4
Sbl B e a r  River 62 5 1 104 21.0
Sb2 38 4 5 9 33 2 121 18.0

TOTAL 219.7 24.0 8.5 6.5 1.0 40.0 47.2 16.8 145.5 3.0 1.0 1252.4 230.5
PERCENT 46.4 5.1 1.8 1.4 0.2 10.0 3.6 30.7 0.6 0.2 100

TOTAL FISH = 473.2

SITE L O C AT I O N RAINBOW
0+ 1 +  2 +  3 +  4 +  P a r r

CHIN C O H O  D V  R M W  L N  B U R B O T  A R E A  LENGTH
DACE ( M ) 2 (M

S1 S u s t u t  2 1  3  3  3 0  1 2 7  1 9 . 8
S3 b e l o w  Bear 2 1  2  1  3  5  2  8  1 6 5  1 7 . 3
S4 "  1 6  1  1  1 3  2  7 7  2 1 . 9
S6 "  4 0  1 6  4  2  1  2 3  8 8  1 8  2 3 3  2 1 . 0
S9 2 9  1  2  1  4  2 6  5  1 2 9  2 0 . 6
SlOa '  5 8  9  1  1 0  1 8  1  1 6 8  1 6 . 0
Sl l  S u s t u t  2 5  2  2  6 3  8  3 2 7  3 1 . 3
S12 a b o v e  Bear 2 1  6 7  3  1 9 6  1 7 . 0
S13 1 0  1 4  1  8 3  2 0 . 0
S14 1 2  1  1  3 7  3  1 2 7  1 4 . 8
S15 3 6  2  1  2  5  1 7  2  1 4 9  2 3 . 0
S16 7 6  1 5  6  1 6 8  2 1 . 0
S17



Appendix 1 Table 2. Sustut River Catch Composition by Section in the Sustut River and Tributaries 1993.

Johanson Tribs 11.3 9.0 4.0 4.5 1.0 18.5 1.0 14.8 101.5 1.0 0.0 0.0 455.9 166.6

6.8 5.4 2.4 2.7 0.6 11.1 0.6 8.9 60.9 0.6 0.0 0.0 100

Bear River 99.4 4.0 4.5 0.0 0.0 8.5 37.2 0.0 2.0 0.0 1.0 0.0 225.4 156.6

63.5 2.6 2.9 0.0 0.0 5.4 23.8 0.0 1.3 0.0 0.6 0.0 100

Sustut River Total 801.9 104.6 17.0 22.0 5.0 148.6 523.3 0.0 55.1 9.0 4.5 2.0 3425.2 1693

47.4 6.2 1.0 1.3 03 8.8 30.9 0.0 3.3 0.5 03 0.1 100

LOCATION RAINBOW
0+ 1 +  2 +  3 +  4 +  P a r r

CHIN C O H O  D V  R M W  L N  B U R B O T  A R E A  T o t a l
DACE ( M ) 2 Catch

Sustut below Bear 1 8 5 . 2  3 2 . 0  8 . 0  3 . 0  1 . 0  4 4 . 0  1 7 9 . 7  0 . 0  2 1 . 6  9 . 0  4 . 5  0 . 0  8 9 8 . 8  4 8 8
38.0 6 . 6  1 . 6  0 . 6  0 . 2  9 . 0  3 6 . 8  0 . 0  4 . 4  1 . 8  0 . 9  0 . 0  1 0 0

Sustut above Bear 6 1 6 . 7  7 2 . 6  1 1 . 0  1 9 . 0  4 . 0  104.6 3 4 3 . 6  0 . 0  3 3 . 5  0 . 0  0 . 0  2 . 0  2 5 2 6 . 4  1 2 0 7
51.1 6 . 0  0 . 9  1 . 6  0 3  8 . 7  2 8 . 5  0 . 0  2 . 8  0 . 0  0 . 0  0 . 2  1 0 0

Johanson Creek 1 0 9 . 0  1 1 . 0  0 . 0  2 . 0  0 . 0  1 3 . 0  9 . 0  2 . 0  4 2 . 0  2 . 0  0 . 0  0 . 0  5 7 1 . 1  1 9 0
57.4 5 . 8  0 . 0  1 . 1  0 . 0  6 . 8  4 . 7  1 . 1  2 2 . 1  1 . 1  0 . 0  0 . 0  1 0 0



Appendix 1 Table 3. Mainstem Sustut River Steelhead Fry and Parr Density Estimates by Reach 1993.

Sustut 1 1 0.167 0.024 0.000 0.000 0.000 0.024 127 4 1
1 3 0.125 0.012 0.006 0.000 0.000 0.018 165 3 2
1 4 0.208 0.013 0.000 0.000 0.000 0.013 77 2 3
1 6 0.172 0.069 0.017 0.009 0.004 0.099 233 3 2
1 9 0.228 0.008 0.016 0.008 0.000 0.032 129 4 1

Mean 0.180 0.025 0.008 0.003 0.001 0.037 731

Sustut 2 10a 0345 0.054 0.006 0.000 0.000 0.060 168 3 3
2 11 0.076 0.006 0.000 0.000 0.000 0.006 327 3 2

Mean 0.211 0.030 0.003 0.000 0.000 0.033 495

Sustut 3 12 0.109 0.000 0.000 0.000 0.000 0.000 196 3 3
3 13 0.120 0.000 0.000 0.000 0.000 0.000 83 3 2

Mean 0.115 0.000 0.000 0.000 0.000 0.000 279

Sustut 4 14 0.095 0.000 0.000 0.008 0.000 0.008 127 4 3
4 15 0.242 0.013 0.007 0.013 0.000 0.033 149 2 3
4 16 0.454 0.000 0.000 0.000 0.000 0.000 168 2 1
4 17 0.215 0.046 0.006 0.012 0.000 0.064 174 3 3
4 19 0.174 0.100 0.033 0.033 0.008 0.174 123 1 4
4 20 0.137 0.016 0.000 0.000 0.000 0.016 123 4 3

Mean 0.220 0.029 0.008 0.011 0.001 0.049 863

5 21 0.592 0.000 0.000 0.000 0.000 0.000 91.8 3 1
Sustut 5 22 0.761 0.047 0.000 0.000 0.000 0.047 112 3 1

5 23 0.419 0.026 0.000 0.000 0.000 0.026 76.4 3 1

Mean 0.591 0.024 0.000 0.000 0.000 0.024 281

Sustut 6 24 0.060 0.020 0.010 0.000 0.000 0.030 100 1 3
6 25 0.462 0.024 0.000 0.000 0.000 0.024 83 3 1
6 26 0.097 0.020 0.000 0.000 0.000 0.020 101 2 1
6 27 0.469 0.094 0.000 0.000 0.000 0.094 85 3 3

Mean 0.272 0.040 0.003 0.000 0.000 0.042 369

Sustut 7 28 0.231 0.078 0.005 0.044 0.010 0.137 206 1 3
7 29 0.125 0.057 0.019 0.010 0.010 0.096 105 3 3
7 30 0.351 0.031 0.010 0.000 0.000 0.041 97 3 3

Mean 0.236 0.055 0.011 0.018 0.007 0.091 407

RATING
SYSTEM R E A C H  S I T E  F R Y  A G E  1+ A G E  2+ A G E  3+ A G E  4+ P A R R  A R E A  F R Y  P A R R

n

r

P

n



Appendix 1 Table 4. Sustut River Steelhead Fry and Parr Summaries by Channel Type 1993.
CHANNEL

S=1 R A T I N G
AREA M = 2  F R Y  P A R R

0.046 0.006 0.012 0.000 0.064 174 1 3
4 19 0.174 0.100 0.033 0.033 0.008 0.174 123 1 1 4
5 21 0.592 0.000 0.000 0.000 0.000 0.000 91.8 2 3 1
5 23 0.419 0.026 0.000 0.000 0.000 0.026 76.4 2 3 1
6 26 0.097 0.020 0.000 0.000 0.000 0.020 101 2 2 1
1 9 0.228 0.008 0.016 0.008 0.000 0.032 129 2 4 1
5 22 0.761 0.047 0.000 0.000 0.000 0.047 112 2 3 1
6 25 0.462 0.024 0.000 0.000 0.000 0.024 83 2 3 1
2 11 0.076 0.006 0.000 0.000 0.000 0.006 327 2 3 2
3 13 0.120 0.000 0.000 0.000 0.000 0.000 83 2 3 2
7 30 0351 0.031 0.010 0.000 0.000 0.041 97 2 3 3
7 28 0.231 0.078 0.005 0.044 0.010 0.137 206 2 1 3
4 20 0.137 0.016 0.000 0.000 0.000 0.016 123 2 4 3

REACH S I T E FRY A G E  1+ A G E  2+ A G E  3+ A G E  4+ PARR

4 1 6  0 . 4 5 4  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  1 6 8  1  2  1
1 1  0 . 1 6 7  0 . 0 2 4  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 2 4  1 2 7  1  4  1
1 3  0 . 1 2 5  0 . 0 1 2  0 . 0 0 6  0 . 0 0 0  0 . 0 0 0  0 . 0 1 8  1 6 5  1  3  2
1 6  0 . 1 7 2  0 . 0 6 9  0 . 0 1 7  0 . 0 0 9  0 . 0 0 4  0 . 0 9 9  2 3 3  1  3  2
1 4  0 . 2 0 8  0 . 0 1 3  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 1 3  7 7  1  2  3
4 1 5  0 . 2 4 2  0 . 0 1 3  0 . 0 0 7  0 . 0 1 3  0 . 0 0 0  0 . 0 3 3  1 4 9  1  2  3
6 2 7  0 . 4 6 9  0 . 0 9 4  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 9 4  8 5  1  3  3
4 1 4  0 . 0 9 5  0 . 0 0 0  0 . 0 0 0  0 . 0 0 8  0 . 0 0 0  0 . 0 0 8  1 2 7  1  4  3
7 2 9  0 . 1 2 5  0 . 0 5 7  0 . 0 1 9  0 . 0 1 0  0 . 0 1 0  0 . 0 9 6  1 0 5  1  3  3
2 1 0 a  0 3 4 5  0 . 0 5 4  0 . 0 0 6  0 . 0 0 0  0 . 0 0 0  0 . 0 6 0  1 6 8  1  3  3
3 1 2  0 . 1 0 9  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  1 9 6  1  3  3
6 2 4  0 . 0 6 0  0 . 0 2 0  0 . 0 1 0  0 . 0 0 0  0 . 0 0 0  0 . 0 3 0  1 0 0  1  1  3
4 1 7  0 . 2 1 5 3

HABITAT CAPABILITY RATING:
1 = POOR 3  = GOOD
2 = MODERATE 4  = EXCELLENT

CHANNEL: SIDE = 1 MAIN = 2



Appendix 1 Table 5. Mainstem Sustut River Fry and Parr Summaries Above and Below Bear River 1993

SITE FRY AGE 1+ AGE 2+ AGE 3+ AGE 4+ PARR

1 0.167 0.024 0.000 0.000 0.000 0.024
3 0.125 0.012 0.006 0.000 0.000 0.018
4 0.208 0.013 0.000 0.000 0.000 0.013
6 0.172 0.069 0.017 0.009 0.004 0.099
9 0.228 0.008 0.016 0.008 0.000 0.032

10a 0.345 0.054 0.006 0.000 0.000 0.060
BELOW BEAR R.

TOTAL AVG. 0.208 0.030 0.008 0.003 0.001 0.041
11 0.076 0.006 0.000 0.000 0.000 0.006
12 0.109 0.000 0.000 0.000 0.000 0.000
13 0.120 0.000 0.000 0.000 0.000 0.000
14 0.095 0.000 0.000 0.008 0.000 0.008
15 0.242 0.013 0.007 0.013 0.000 0.033
16 0.454 0.000 0.000 0.000 0.000 0.000
17 0.215 0.046 0.006 0.012 0.000 0.064
19 0.174 0.100 0.033 0.033 0.008 0.174
20 0.137 0.016 0.000 0.000 0.000 0.016
21 0.592 0.000 0.000 0.000 0.000 0.000
22 0.761 0.047 0.000 0.000 0.000 0.047
23 0.419 0.026 0.000 0.000 0.000 0.026
24 0.060 0.020 0.010 0.000 0.000 0.030
25 0.462 0.024 0.000 0.000 0.000 0.024
26 0.097 0.020 0.000 0.000 0.000 0.020
27 0.469 0.094 0.000 0.000 0.000 0.094
28 0.231 0.078 0.005 0.044 0.010 0.137
29 0.125 0.057 0.019 0.010 0.010 0.096
30 0351 0.031 0.010 0.000 0.000 0.041

ABOVE BEAR R.
TOTAL AVG. 0.273 0.030 0.005 0.006 0.001 0.043

TOTAL SITES
S1 - S30 AVG. 0.257 0.030 0.005 0.005 0.001 0.042



Appendix 1 Table 6. Sustut Tributaries Steelhead Fry and Parr Density Estimates 1993.

Johanson 1  1  0 . 0 3 8  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  1 0 4 . 6  2  1
1 2  0 . 4 0 5  0 . 0 2 4  0 . 0 0 0  0 . 0 0 6  0 . 0 0 0  0 . 0 3 0  1 6 5  3  2
2 4  0 . 0 7 8  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  9 0  3  3
2 7  0 . 0 0 0  0 . 0 2 9  0 . 0 0 0  0 . 0 1 4  0 . 0 0 0  0 . 0 4 3  7 0  1  3
3 8  0 . 2 2 0  0 . 0 3 5  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 3 5  1 4 2  3  1

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

Sual 1  1  0 . 0 1 2  0 . 0 1 2  0 . 0 5 0  0 . 0 5 6  0 . 0 0 0  0 . 1 1 8  8 0  1  3

Mean 0 . 0 1 2  0 . 0 1 2  0 . 0 5 0  0 . 0 5 6  0 . 0 0 0  0 . 1 1 8  8 0

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

Mean 0 . 0 1 5  0 . 0 2 9  0 . 0 0 0  0 . 0 0 0  0 . 0 0 7  0 . 0 3 6  1 3 6

Sucl 1  1  0 . 0 6 6  0 . 0 3 2  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 3 2  1 2 7  2  1

Mean 0 . 0 6 6  0 . 0 3 2  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 3 2  1 2 7

SjS1 1  1  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  1 1 3 . 2  1  3

Mean 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  1 1 3

Bear 1  1  0 . 5 9 1  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  1 0 4  4  3
1 2  0 . 3 1 2  0 . 0 3 3  0 . 0 3 7  0 . 0 0 0  0 . 0 0 0  0 . 0 7 0  1 2 1 . 2  2  3

Mean 0 . 4 5 2  0 . 0 1 7  0 . 0 1 9  0 . 0 0 0  0 . 0 0 0  0 . 0 3 5  2 2 5

HABITAT CAPABILITY RATING:
1 = POOR 3  = GOOD
2 = MODERATE 4  = EXCELLENT

SYSTEM R E A C H
RATING

SITE F R Y  A G E  1+ A G E  2+ A G E  3+ A G E  4+ P A R R  A R E A  F R Y  P A R R

HABITAT CAPABILITY RATING:
1 = POOR 3  = GOOD
2 = MODERATE 4  = EXCELLENT
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Append ix  2 .  S i t e  D e s c r i p t i o n s  a n d  D e t a i l e d  R e s u l t s  o f  F i s h
Sampl ing i n  t h e  S u s t u t  R i v e r  i n  1 9 9 3 .



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 29-44 36.5 16 4 20 21.3 2.0 0.167 1.08 0.52 0.09
Rbt 1+ 72-80 76.0 3 0 3 3.0 0.0 0.024 0.15 5.34 0.13
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+ 43 - 71 54.6 28 2 30 30.2 0.5 0.237 1.52 1.99 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+ 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 54.5 0.428 2.75 0.68

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.3 LOD POOL 15
3 7.2 COBBLE/BOULDER 100 RIFFLE 15
6 7.7 IN VEG RUN 50
9 8.6 OVER VEG OTHER 50

12 6.4 CUTBANK
15 3.4
18 TOTAL 50 D90/50: 25/8
20 (cm)
24

SITE: S i REACH: 1  M A P # :  9 4  D/6 PHOTO: ( I ) # 2 2  A C C E S S :  H E L  D A T E :  Sept 10

SITE LOCATION: Approximately 3 km upstream from the Skeena River confluence.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 6.3 T D S  (ppm): 53.8 p H :  N /A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Estimated discharge in the sample sidechannel was 40 cfs.

POPULATION ESTIMATES:

6.4
AREA (M•M)  1 2 7 . 4  MARGIN (M) 1 9 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 90% Excellent 10% Moderate
RATIONALE: Excellent habitat in low velocity cobble flats. Good cover within interstitial spaces.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by shallow depth and low water velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 31-50 40.2 12 5 17 20.6 5.0 0.125 1.19 0.73 0.09
Rbt 1+ 68-69 68.5 2 0 2 2.0 0.0 0.012 0.12 3.96 0.05
Rbt 2+ 95 95.0 1 0 1 1.0 0.0 0.006 0.06 10.15 0.06
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 58-75 66.8 5 0 5 5.0 0.0 0.030 0.29 3.66 0.11
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+ 74-95 84.5 1 1 2 2.0 0.0 0.012 0.12 6.19 0.08
M. Whitefish 0+ 50-62 57.5 4 2 6 8.0 4.9 0.049 0.46 1.73 0.08
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 38.6 0.234 2.23 0.47

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 9.1 LOD POOL
3 9.1 GRAVEL 100 RIFFLE 90 12
6 10.0 IN VEG RUN 10 30
9 9.9 OVER VEG OTHER
12 CUTBANK
15
18 TOTAL 20 D90/50: 13/4
20 (cm)
24

L
SITE: S3 R E A C H :  1 MAP#: 94 D/6 P H O T O :  (1)#23 ACCESS: H E L  D A T E :  Sept 10

SITE LOCATION: Approximately 4.2 km upstream from the Skeena River confluence.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 8.7 T D S  (ppm): 49.2 p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Sampled a small sidechannel with an estimated 10-12 cfs. Observed 1 pink carcass near sample site.

POPULATION ESTIMATES:

9.5
AREA (M*M) 1 6 4 . 8  MARGIN (M) 1 7 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Poor 20% Good
RATIONALE: Limited by moderate to high water velocity with small substrate.
Good habitat along section of cobble margin.

STEELHEAD PARR RATING: 20% Moderate 80% Poor
RATIONALE: Moderate habitat in cobble run section. Limited cover for parr in other areas within the site.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 31-49 40.6 12 3 15 16.0 1.7 0.208 0.73 0.76 0.16
Rbt 1+ 88 88.0 1 0 1 1.0 0.0 0.013 0.05 8.14 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+ 48-73 55.8 10 2 12 12.5 1.1 0.162 0.57 2.12 034
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+ 75-83 79.0 1 1 2 2.0 0.0 0.026 0.09 5.09 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 31.5 0.409 1.44 0.74

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0
3
6
9
12
15
18
20
24

3.1
3.7
3.9
43
2.6

LOD
COBBLE/BOULDER
IN VEG
OVER VEG
CUTBANK

TOTAL

100

100

POOL
RIFFLE

RUN
OTHER

D90/50: 30/10
(cm)

100 70

SITE: S4 R E A C H :  1 MAP#: 94 D/6 P H O T O :  (1)#24

SITE LOCATION: Approximately 4 km downstream from Suskeena Lodge.
Same location as the 1992 site.

ACCESS: H E L  D A T E :  Sept 10

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 9.7 T D S  (ppm): 53.3 p H :  N / A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS: Sampled the margin of a large sidechannnel. Had difficulty installing outer edge of net.

POPULATION ESTIMATES:

35
AREA (M•M) 7 7 . 1  MARGIN (M) 2 1 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Poor 20% Moderate
RATIONALE: Moderate along cobble edge. Water velocity was too high in other sections.

STEELHEAD PARR RATING: 100% Good
RATIONALE: Good habitat due to large cobble substrate with adequate depth.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 33 -52 38.7 19 10 29 40.1 12.6 0.172 1.91 0.64 0.11
Rbt 1+ 75 - 100 83.0 4 3 7 16.0 31.7 0.069 0.76 6.88 0.47
Rbt 2+ 109 - 116 113.7 2 1 3 4.0 3.5 0.017 0.19 17.03 0.29
Rbt 3+ 123 -139 131.0 2 0 2 2.0 0.0 0.009 0.10 25.62 0.22
Rbt 4+ 266 266.0 1 0 1 1.0 0.0 0.004 0.05 209.50 0.90
Chinook 0+ 49 - 73 60.5 45 22 67 88.0 15.3 0378 4.19 2.71 1.02
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 76 -142 105.5 12 1 13 13.1 0.4 0.056 0.62 11.80 0.66
M. Whitefish 0+ 45 - 58 513 3 1 4 4.5 1.5 0.019 0.21 1.24 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 168.7 0.724 8.04 3.70

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0
3
6
9

12
15
18
20
24

11.7
10.0
11.2
11.6
11.0

LOD
COBBLE/BOULDER
IN VEG
OVER VEG
CUTBANK

TOTAL

100

90

POOL
RIFFLE

RUN
FLAT

D90/50: 35/8
(cm)

100 80

SITE: S6 R E A C H :  1 MAP#: 94 D/6 P H O T O :  (3 )#2

SITE LOCATION: Approximately 3 km downstream from Suskeena Lodge.
Same location as the 1992 site.

ACCESS: H E L  D A T E :  Sept 10

S = SIDE / M = MAINSTEM: S  S L O P E  (%): < 1  T E M P  (C): 9.6 T D S  (ppm): 52.0 p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Sampled a low veloctiy (nearly ponded) section of sidechannel.

POPULATION ESTIMATES:

11.1
AREA (M•M) 2 3 3 . 1  MARGIN (M) 2 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 70% Moderate 30% Good
RATIONALE: Good habitat along shallow cobble margin. Limited by deep water with no riffle.

STEELHEAD PARR RATING: 100% Moderate
RATIONALE: Good cover in large cobble bed material. Could be improved with increased water velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 28 - 51 41.5 21 6 27 29.4 2.9 0.228 1.43 0.82 0.19
Rbt 1+ 80 80.0 1 0 1 1.0 0.0 0.008 0.05 6.19 0.05
Rbt 2+ 95 - 97 96.0 2 0 2 2.0 0.0 0.016 0.10 10.46 0.16
Rbt 3+ 133 133.0 1 0 1 1.0 0.0 0.008 0.05 26.77 0.21
Chinook 0+ 42-65 53.7 21 4 25 25.9 1.5 0.201 1.26 1.89 038
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 43 - 51 47.0 3 1 4 4.5 1.5 0.035 0.22 1.06 0.04
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 63.8 0.496 3.10 1.02

LOCATION WIDTH
(m)

SITE
COVER
(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.9 LOD POOL
3 7.4 COBBLE/BOULDER 100 RIFFLE
6 8.5 IN VEG RUN 20 30
9 6.7 OVER VEG FLAT 80 15

12 6.7 CUTBANK
15 3.3
18 TOTAL 100 D90/50: 40/15
20 (cm)
24

SITE: S9 R E A C H :  1 MAP#: 94 D/6 P H O T O :  (3 )#3 ACCESS: H E L  D A T E :  Sept 10

SITE LOCATION: Approximately 13 km downstream from the Bear River confluence.
Same location as the 1992 site.

S = SIDE / M =  MAINSTEM: M  S L O P E  (%): < 1  T E M P  (C): 10.3 T D S  (ppm): 54.5 p H :  N /A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Sampled a margin of the mainstem river identical to 1992.

POPULATION ESTIMATES:

63
AREA (M•M) 1 2 8 . 8  MARGIN (M) 2 0 . 6

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Excellent
RATIONALE: Loose cobble substrate in shallow flats.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by shallow depth and low velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 30 - 54 43.1 43 11 54 57.8 3.4 0345 3.61 0.94 032
Rbt 1+ 62 - 100 88.8 3 2 5 9.0 13.4 0.054 0.56 8.14 0.44
Rbt 2+ 114 114.0 1 0 1 1.0 0.0 0.006 0.06 17.16 0.10
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 50 - 70 58.8 17 1 18 18.1 0.3 0.108 1.13 2.49 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+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 0+ 70 70.0 1 0 1 1.0 0.0 0.006 0.06 3.07 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 86.8 0.518 5.43 1.15

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 11.2 LOD POOL 30
3 10.8 COBBLE/BOULDER 100 RIFFLE 100 20
6 10.0 IN VEG RUN
9 9.9 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL 100 D90/50: 35/15
20 (cm)
24

SITE: S10a R E A C H :  2  M A P # :  94 Dn PHOTO: (1)#20 A C C E S S :  H E L  D A T E :  Sept  8

SITE LOCATION: Approximately 100 m downstream of the Meathole (below the Bear River).
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 2.5 T E M P  (C): 10 .5  TDS (ppm): 53 .0  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Slightly higher discharge than 1992.

POPULATION ESTIMATES:

10.5
AREA (M•M) 1 6 7 . 6  MARGIN (M) 1 6 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good habitat in cobble with interstitial spaces for cover. Moderate in deeper sections with
slightly higher velocity.

STEELHEAD PARR RATING: 75% Good 25% Moderate
RATIONALE: Good habitat in sections of deeper riffle. Moderate habitat in shallow flats along margin.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 - 53 44.9 18 5 23 24.9 2.6 0.076 0.80 1.13 0.09
Rbt 1+ 92 - 95 93.5 2 0 2 2.0 0.0 0.006 0.06 9.23 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+ 46 - 75 60.0 39 15 54 63.4 7.5 0.194 2.02 2.63 0.51
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+ 88 - 160 123.3 4 2 6 8.0 4.9 0.024 0.26 18.55 0.45
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 98.3 0.301 3.14 1.11

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 8.0 LOD POOL
3 8.3 COBBLE/BOULDER 100 RIFFLE 30 18
6 9.0 IN VEG RUN
9 10.7 OVER VEG FLAT 70

12 12.9 CUTBANK
15 13.8
18 TOTAL 70 D90/50: 50/20
20 (cm)
24

SITE: S11  R E A C H :  2  M A P # :  94 D/7 P H O T O :  ( 1 ) # 1 9  A C C E S S :  H E L  D A T E :  Sept  9

SITE LOCATION: Approximately 2 km downstream from Saiya Creek.
Same location as the 1992 site. Note: The 1992 location was different from 1991.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 10 .7  TDS (ppm): 52 .4  p H :  N / A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Slightly higher discharge in sample sidechannel from 1992.

POPULATION ESTIMATES:

10.5
AREA ( W M )  3 2 7 . 1  MARGIN (M) 3 1 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Good
RATIONALE: Low velocity flats throughout most of site. This site could be improved with
less fines in the bed material.

STEELHEAD PARR RATING: 20% Moderate 80% Poor
RATIONALE: Moderate haibtat in the small section of riffle. l imited by shallow depth and low water velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 35 - 52 41.8 16 4 20 21.3 2.0 0.109 1.25 0.87 0.09
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+ 51 - 87 62.2 62 5 67 67.4 0.8 0.344 3.97 2.94 1.01
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 - 142 121.7 3 0 3 3.0 0.0 0.015 0.18 17.87 0.27
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 91.8 0.468 5.40 1.38

LOCATION WIDTH
(m)

SITE
COVER

(56)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 12.2 LOD POOL
3 13.0 COBBLE/BOULDER 100 RIFFLE 50 18
6 11.2 IN VEG RUN 50
9 9.7 OVER VEG OTHER

12 CUTBANK
15
18 TOTAL 80 D90/50: 35/8
20 (cm)
24

SITE: S12 R E A C H :  3  M A P # :  94 D/7 P H O T O :  ( 1 ) # 1 7

SITE LOCATION: Approximately 1 km downstream from Red Creek.
Same location a the 1992 site.

ACCESS: H E L  D A T E :  Sept  9

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 8 . 1  T D S  (ppm): 41 .1  p H :  N / A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Sampled a small sidechannel off a gravel island.

POPULATION ESTIMATES:

11.5
AREA (M•M) 1 9 5 . 9  MARGIN (M) 1 7 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 40% Good 30% Moderate 30% Poor
RATIONALE: Good habitat in lower velocity shallow sections.

STEELHEAD PARR RATING: 60% Good 40% Moderate
RATIONALE: Good in riffle areas with large cobble substrate. Limited by shallow depth in other sections.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 27-53 43.1 10 0 10 10.0 0.0 0.120 0.50 0.97 0.12
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+ 45-70 56.6 10 3 13 14.3 2.2 0.172 0.71 2.19 038
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+ 76 76.0 0 1 1 1.0 0.0 0.012 0.05 4.55 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 25.3 0304 1.26 0.55

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.2 LOD POOL 30
3 4.9 COBBLE/BOULDER 100 RIFFLE 20 15
6 4.9 IN VEG RUN 80
9 4.6 OVER VEG F I AT
12 3.2 CUTBANK
15
18 TOTAL 70 D90/50: 30/10
20 (cm)
24

SITE: S13  R E A C H :  3  M A P # :  94 D/7 P H O T O :  ( 1 ) # 1 8  A C C E S S :  H E L  D A T E :  Sept  9

SITE LOCATION: Approximately 3 -4  km downstream of Red Creek.
Same approximate location as the 1992 site. May be the same location as the 1991 site.

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

SLOPE (%): 1.5 T E M P  (C): 8 . 1  T D S  (ppm): 41 .0  p H :  N / A

SAMPLING COMMENTS: Sampled a section of mainstem edge habitat similar to 1992.

POPULATION ESTIMATES:

4.2
AREA (M•M)  8 3 . 2  MARGIN (M) 2 0 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good habitat along lower velocity sections near the margin.

STEELHEAD PARR RATING: 50% Moderate 50% Poor
RATIONALE: Moderate habitat in outer sections with cobble substrate. Could be improved with more irregular bed material.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

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

Rbt 0+ 37-48 44.0 12 0 12 12.0 0.0 0.095 0.81 1.05 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+ 138 138.0 1 0 1 1.0 0.0 0.008 0.07 29.51 0.23
Chinook 0+ 45 - 81 56.7 34 3 37 37.3 0.6 0.294 2.52 2.31 0.68
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+ 83 - 116 104.0 3 0 3 3.0 0.0 0.024 0.20 11.23 0.27
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 53.3 0.420 3.60 1.28

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 8.9 LOD POOL 20
3 9.6 COBBLE/BOULDER 100 RIFFLE 50 15
6 9.5 IN VEG RUN
9 8.1 OVER VEG FLAT 50

12 6.8 CUTBANK
15
18 TOTAL 100 D90/50: 40/8
20 (cm)
24

SITE: S14 REACH: 4  M A P # :  94 D/7 PHOTO: (1)#16 A C C E S S :  H E L  D A T E :  Sept 09

SITE LOCATION: Approximately 8 km upstream from Red Creek.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 7.1 T D S  (ppm): 40.5 p H :  N /A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS: Sampled a margin of a large sidechannel.

POPULATION ESTIMATES:

8.6
AREA (M•M) 1 2 7 . 0  MARGIN (M) 1 4 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Excellent 50% Good
RATIONALE: Excellent habitat in big cobble along shallow inside edge.

STEELHEAD PARR RATING: 50% Good 50% Moderate
RATIONALE: Moderate habitat in slower shallow sections.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 -48 43.2 18 9 27 36.0 10.4 0.242 1.57 0.98 0.24
Rbt 1+ 82 - 98 90.0 1 1 2 2.0 0.0 0.013 0.09 8.23 0.11
Rbt 2+ 120 120.0 1 0 1 1.0 0.0 0.007 0.04 19.44 0.13
Rbt 3+ 138- 143 140.5 1 1 2 2.0 0.0 0.013 0.09 31.13 0.42
Chinook 0+ 48-77 62.1 10 4 14 16.7 4.2 0.112 0.72 2.93 0.33
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+ 69-116 92.6 2 0 2 2.0 0.0 0.013 0.09 8.08 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 59.7 0.402 2.59 1.33

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.1 LOD POOL
3 4.8 COBBLE/BOULDER 90 RIFFLE 30 15
6 5.8 IN VEG RUN 70 20
9 7.4 OVER VEG OTHER

12 8.2 CUTBANK 10
15
18 TOTAL 80 D90/50: 20/7
20 (cm)
24

SITE: S15 R E A C H :  4  M A P # :  94 D/10 P H O T O :  ( 1 ) 11 5

SITE LOCATION: Approximately 250 m upstream from Two Lakes Creek.
Same location as the 1992 site.

ACCESS: H E L  D A T E :  Sept  9

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 6 . 8  T D S  (ppm): 38 .2  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

6.5
AREA (M•M) 1 4 8 . 6  MARGIN (M) 2 3 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Poor 25% Moderate
RATIONALE: Moderate habitat in shallow cobble sections along margin. Limited in other sections by
high water velocity.

STEELHEAD PARR RATING: 25% Good 50% Moderate 25% Poor
RATIONALE: Good and Moderate habitats in sections with cobble substrate and along cutbank.

171



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 - 48 39.6 40 19 59 76.2 13.2 0.454 3.63 0.71 0.32
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+ 42 - 67 51.7 15 0 15 15.0 0.0 0.089 0.71 1.65 0.15
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 47 47.0 1 0 1 1.0 0.0 0.006 0.05 1.22 0.01
Dolly Varden 1+ 78 - 113 96.3 3 1 4 4.5 1.5 0.027 0.21 8.33 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 Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 96.7 0.576 4.60 0.70

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (96)

MEAN
DEPTH (cm)

0 9.3 LOD POOL
3 7.2 COBBLE/BOULDER 80 RIFFLE 50 15
6 6.6 IN VEG 20 RUN 30 20
9 8.6 OVER VEG FLAT 20

12 8.3 CUTBANK
15
18 TOTAL 50 D90/50: 30/10
20 (cm)
24

SITE: S16  R E A C H :  4  M A P # :  94 D/10 P H O T O :  (1)#14 A C C E S S :  H E L  D A T E :  Sept  9

SITE LOCATION: Approximately 300 m upstream of Two Lakes Creek.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 11 .9  TDS (ppm): 40 .4  p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimated 8 cfs in sample sidechannel.

POPULATION ESTIMATES:

8.0
AREA (M*M) 1 6 8 . 0  MARGIN (M) 2 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Moderate 20% Poor
RATIONALE: Compacted cobble substrate.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by shallow depth and low velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 -48 41.2 22 9 31 37.2 6.5 0.215 1.65 0.82 0.18
Rbt 1+ 65 - 98 84.5 8 0 8 8.0 0.0 0.046 035 6.82 031
Rbt 2+ 120 120.0 0 1 1 1.0 0.0 0.006 0.04 19.44 0.11
Rbt 3+ 137 -138 137.5 1 1 2 2.0 0.0 0.012 0.09 29.19 034
Chinook 0+ 50-75 60.8 15 3 18 18.8 13 0.108 0.83 2.74 0.30
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+ 66 - 155 99.7 3 0 3 3.0 0.0 0.017 0.13 10.01 0.17
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 70.0 0.403 3.10 1.41

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.6 LOD 20 POOL 20 40
3 7.8 COBBLE/BOULDER 80 RIFFLE 80 15
6 7.8 IN VEG RUN
9 7.7 OVER VEG OTHER

12 7.5 CUTBANK
15
18 TOTAL 90 D90/50: 40/10
20 (cm)
24

SITE: S 1 7  R E A C H :  4  M A P # :  94 D/10 P H O T O :  ( 1 ) # 6

SITE LOCATION: Approximately 3 km upstream from Willow Creek.
Same location as the 1992 site.

ACCESS: H E L  D A T E :  Sept  7

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 0.5 T E M P  (C): 11 .4  TDS (ppm): 40 .8  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 20 cfs in the sample sidechannel.

POPULATION ESTIMATES:

7.7
AREA ( W M )  1 7 3 . 6  MARGIN (M) 2 2 . 6

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Good 70% Moderate
RATIONALE: Good habitat in shallow cobbles. Moderate habitat in deeper sections with higher velocity.

STEELHEAD PARR RATING: 80% Good 20% Moderate
RATIONALE: Good habitat in sections with higher velocity and boulder substrate.

r7
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SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 - 47 40.2 16 4 20 21.3 2.0 0.174 1.98 0.75 0.13
Rbt 1+ 62-85 74.2 7 3 10 12.3 4.2 0.100 1.13 4.63 0.46
Rbt 2+ 107 - 120 112.5 2 2 4 4.0 0.0 0.033 0.37 16.04 0.52
Rbt 3+ 132 -142 135.5 4 0 4 4.0 0.0 0.033 0.37 29.94 0.97
Rbt 4+ 170 170.0 1 0 1 1.0 0.0 0.008 0.09 55.01 0.45
Chinook 0+ 43 - 72 56.6 6 2 8 9.0 2.1 0.073 0.83 2.19 0.16
Dolly Varden 0+ 47 47.0 1 0 1 1.0 0.0 0.008 0.09 1.22 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 52.6 0.428 4.87 2.71

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 11.1 LOD POOL
3 11.5 COBBLE/BOULDER 100 RIFFLE 70 18
6 11.8 IN VEG RUN 30
9 11.1 OVER VEG OTHER

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

SITE: S19  R E A C H :  4  M A P # :  94 D/10 P H O T O :  ( 1 ) # 5  A C C E S S :  H E L  D A T E :  Sept 7

SITE LOCATION: Approximately 7.2 km upstream of the Willow Creek confluence.
This site was moved upstream 200 m from the 1992 loaction.

S = SIDE / M =  MAINSTEM: S  S L O P E  (%): 3  T E M P  (C): 10 .6  TDS (ppm): 38 .8  p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Estimate 20 cfs in sample sidechannel.

POPULATION ESTIMATES:

11.4
AREA (M•M) 1 2 2 . 9  MARGIN (M) 1 0 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 90% Poor 10% Moderate
RATIONALE: Poor fry habitat due to large substrate with high water velocity.

STEELHEAD PARR RATING: 90% Excellent 10% Poor
RATIONALE: Excellent parr habitat due to the presence of large substrate with adequate water depth and velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 32-45 41.0 13 3 16 16.9 1.6 0.137 0.83 0.81 0.11
Rbt 1+ 71-81 76.0 2 0 2 2.0 0.0 0.016 0.10 4.97 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+ 48-70 57.4 7 0 7 7.0 0.0 0.057 0.34 2.29 0.13
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 25.9 0.211 1.28 032

LOCATION WIDTH
(m)

SITE
COVER

(%)

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

0 5.9 LOD POOL
3 7.0 COBBLE/BOULDER 100 RIFFLE 60
6 7.8 IN VEG RUN 40
9 6.2 OVER VEG OTHER
12 3.4 CUTBANK
15
18 TOTAL 70 D90/50: 40/8
20 (cm)
24

SITE: S20  R E A C H :  4  M A P # :  94 D/10 P H O T O :  (1)#4 A C C E S S :  H E L  D A T E :  Sept  7

SITE LOCATION: Approximately 10 km downstream of Moosevale Creek.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 9 . 1  T D S  (ppm): 41 .0  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

6.1
AREA (M•M) 1 2 3 . 0  MARGIN (M) 2 0 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 40% Good to Excellent 60 % Moderate
RATIONALE: Clean cobble with good interstitial spaces for cover.

STEELHEAD PARR RATING: 30% Good 70% Poor to Moderate
RATIONALE: Reduced flows have limited the parr habitat in this site (better in 1992).



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 - 45 38.6 39 11 50 54.3 3.9 0.592 3.62 0.65 0.38
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+ 38 - 71 52.7 14 0 14 14.0 0.0 0.153 0.93 1.75 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+ 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 68.3 0.744 4.55 0.65

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.5 LOD POOL
3 7.3 COBBLE/BOULDER 100 RIFFLE 50 20
6 7.8 IN VEG RUN
9 7.9 OVER VEG FLAT 40 10

12 3.1 CUTBANK
15
18 TOTAL 70 D90/50: 25/10
20 (cm)
24

SITE: S21 R E A C H :  5  M A P # :  94 D/10 P H O T O :  ( 1 ) # 1

SITE LOCATION: Approximately 4 km below site S22.
New site location.

ACCESS: H E L  D A T E :  Sept 7

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1  T E M P  (C): 7 . 9  T D S  (ppm): 42 .8  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Observed chinook carcass near sample site. Some rbt fry were newly-emerged (29-30 mm).

POPULATION ESTIMATES:

6.1
AREA (M•M) 9 1 . 8  MARGIN (M) 1 5 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 75% Good 25% Poor
RATIONALE: Good habitat in low velocity flats. Poor in higher velocity sections.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by shallow depth and low water velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 - 49 39.4 57 19 76 85.5 6.5 0.761 5.59 0.70 0.53
Rbt 1+ 71 - 87 78.8 4 1 5 53 1.0 0.047 035 5.54 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+ 38 - 72 47.5 12 1 13 13.1 0.4 0.117 0.86 1.23 0.14
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 57 57.0 1 0 1 1.0 0.0 0.009 0.07 1.92 0.02
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 104.9 0.934 6.86 0.96

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (96)

MEAN
DEPTH (cm)

0
3
6
9

12
15
18
20
24

63
8.0

12.2
8.2
2.0

LOD
C OBB LE/B 0 ULD ER
IN VEG
OVER VEG
CUTBANK

TOTAL

100

80

POOL
RIFFLE

RUN
OTHER

D90/50: 30/5
(cm)

100 7

SITE: S 2 2  R E A C H :  5  M A P # :  94 D/10 P H O T O :  ( 1 ) # 2 & 3  A C C E S S :  H E L  D A T E :  Sept  7

SITE LOCATION: Approximately 4.5 km downstream from Moosevale Creek.
Same location as the 1992 site.

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

SAMPLING COMMENTS:

SLOPE (96): N / A T E M P  (C): 8 . 5  T D S  (ppm): 41 .3  p H :  N / A

POPULATION ESTIMATES:

7.3
AREA (M*M) 1 1 2 . 3  MARGIN (M) 1 5 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good habitat in cobble sections with low water velocity. Moderate habitat in sections
with smaller subsrate (gravel) and higher water velocity.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by shallow water depth.

U



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 34-48 41.6 16 8 24 32.0 9.8 0.419 1.65 0.85 0.36
Rbt 1+ 68-80 74.0 2 0 2 2.0 0.0 0.026 0.10 4.59 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+ 44-59 50.9 8 4 12 16.0 6.9 0.209 0.82 1.57 0.33
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+ 88 88.0 1 0 1 1.0 0.0 0.013 0.05 6.97 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 51.0 0.667 2.63 0.90

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.0 LOD 10 POOL
3 4.9 COBBLE/BOULDER 60 RIFFLE 50 15
6 5.9 IN VEG RUN 50 35
9 4.1 OVER VEG 30 FLAT
12 2.8 CUTBANK
15
18 TOTAL 50 D90/50: 25/6
20 (cm)
24

SITE: S23 R E A C H :  5  M A P # :  94 D/10 P H O T O :  (2 )#9  A C C E S S :  V E H  D A T E :  Sept  17

SITE LOCATION: Max-min corner located just upstream from the Moosevale Ck confluence.
Same location as the 1991 site. Not sampled in 1992.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1  T E M P  (C): 9 . 3  T D S  (ppm): 44 .9  p H :  N /A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS: Had problems sealing part of the lower net during pass 1.

POPULATION ESTIMATES:

3.9
AREA (M•M) 7 6 . 4  MARGIN (M) 1 9 . 4

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Good 70% Moderate
RATIONALE: Good habitat along margin in cobble with some debris. Moderate habitat in sections with less cover.

STEELHEAD PARR RATING: 10% Moderate 90% Poor
RATIONALE: Limited by shallow depth and small cobble substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 41-55 48.0 1 1 2 6.0 0.0 0.060 0.38 1.43 0.09
Rbt 1+ 74-67 70.5 0 0 0 2.0 0.0 0.020 0.13 3.97 0.08
Rbt 2+ 108 108.0 1 0 1 1.0 0.0 0.010 0.06 14.19 0.14
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 58-77 67.5 1 1 2 2.0 0.0 0.020 0.13 3.80 0.08
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 0.010 0.06 4.91 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 12.0 0.120 0.76 0.43

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.5 LOD 80 POOL
3 6.3 COBBLE/BOULDER RIFFLE 10 25
6 6.3 IN VEG RUN 80 40
9 6.2 OVER VEG FLAT
12 CUTBANK 20
15
18 TOTAL 30 D90/50: 9/3
20 (cm)
24

SITE: S24 REACH: 6  M A P # :  94 D/10 PHOTO: ( 2 ) # 8  A C C E S S :  R A F T  D A T E :  Sept 17

SITE LOCATION: Approximately 4 km upstream from Moosevale Creek.
Same location as the 1992 site.

S =  SIDE / M = MAINSTEM: S  S L O P E  (%): 1.5 T E M P  (C): 9  T D S  (ppm): 41 .6  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Water level was up slightly from 1992. Poor site due to difficulty of holding lower net. Fast water.

POPULATION ESTIMATES:

63
AREA (M*M) 9 9 . 9  MARGIN (M) 1 5 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Poor
RATIONALE: Limited by small substrate and high water velocity.

STEELHEAD PARR RATING: 30% Good 70% Poor
RATIONALE: Good along section of cutbank and LOD.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 38 - 52 45.0 34 4 38 38.5 0.9 0.462 2.12 1.13 0.52
Rbt 1+ 72 - 81 76.5 2 0 2 2.0 0.0 0.024 0.11 5.07 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+ 42-78 54.4 21 7 28 31.5 4.0 0.378 1.73 1.94 0.73
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 72.0 0.864 3.96 1.38

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.9 LOD 50 POOL 25 40
3 4.9 COBBLE/BOULDER 50 RIFFLE
6 6.0 IN VEG RUN
9 4.9 OVER VEG FLAT 75 15

12 3.2 CUTBANK
15
18 TOTAL 100 D90/50: 10/3
20 (cm)
24

SITE: S25 REACH: 6  M A P # :  94 D/10 PHOTO: (2 )#7  A C C E S S :  R A F T  D A T E :  Sept 17

SITE LOCATION: Margin of the mainstem just below the Big Rock Pool.
This site was moved upstream approximately 30 m from the 1992 location.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 0.5 T E M P  (C): 8 . 4  T D S  (ppm): 44 .0  p H :  N / A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS: Chinook redds abundant in this section of river.

POPULATION ESTIMATES:

4.6
AREA (M•M) 8 3 . 4  MARGIN (M) 1 8 . 2

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate
RATIONALE: Good fry habitat along sections of margin with debris cover. Moderate habitat along outer edge with less
cover (smaller substrate).

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Limited by small bed material and shallow water depth.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 -52 43.8 7 2 9 9.8 1.7 0.097 0.52 1.03 0.10
Rbt 1+ 69 - 77 73.0 0 2 2 2.0 0.0 0.020 0.11 4.41 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+ 53 - 69 61.3 3 0 3 3.0 0.0 0.030 0.16 2.81 0.08
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 14.8 0.147 0.78 0.27

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 2.2 LOD POOL 20
3 6.2 COBBLE/BOULDER 100 RIFFLE 70 5
6 6.2 IN VEG RUN 20
9 6.7 OVER VEG FLAT 10

12 CUTBANK
15
18 TOTAL 25 D90/50: 12/4
20 (cm)
24

SITE: S26 R E A C H :  6  M A P # :  94 D/10 P H O T O :  ( 2 ) # 5  A C C E S S :  R A F T  D A T E :  Sept  17

SITE LOCATION: Approximately 40 m downstream of the Junction Pool.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 5 . 5  T D S  (ppm): 43 .2  p H :  N / A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Chinook redds present around this site.

POPULATION ESTIMATES:

5.3
AREA (M•M) 1 0 0 . 6  MARGIN (M) 1 8 . 9

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 50% Poor
RATIONALE: Limited cover due to small substrate.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Poor habitat for parr with small bed material and shallow water depth.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 32-59 45.2 29 8 37 40.0 3.2 0.469 2.53 1.15 0.54
Rbt 1+ 68-95 80.1 8 0 8 8.0 0.0 0.094 0.51 5.81 0.55
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+ 48-75 59.4 5 0 5 5.0 0.0 0.059 0.32 2.79 0.16
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 40-59 49.5 1 1 2 2.0 0.0 0.023 0.13 1.03 0.02
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 55.0 0.645 3.48 1.27

LOCATION WIDTH
(m)

SITE
COVER

(96)

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

0 5.4 LOD POOL
3 4.1 COBBLE/BOULDER 100 RIFFLE 70
6 4.9 IN VEG RUN
9 7.2 OVER VEG FLAT 30
12 CUTBANK
15
18 TOTAL 75 D90/50: 17/5
20 (cm)
24

SITE: S27  R E A C H :  6  M A P i t :  94 D/10 P H O T O :  ( 2 ) # 6  A C C E S S :  R A F T  D A T E :  Sept  17

SITE LOCATION: Sidechannel at the White Rock Pool.
Due to changes in stream channel, moved this site upstream approximately 30 m from the 1992 location.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 6 . 9  T D S  (ppm): 37 .5  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Estimated 10 cfs in sample sidechannel. Used a 3-pass removal for this site in 1993.

POPULATION ESTIMATES:

5.4
AREA (M•M) 8 5 . 3  MARGIN (M) 1 5 . 8

HABITAT COMMENTS:

STEELHEAD FRY RATING: 20% Good 80% Poor
RATIONALE: Good habitat in shallow, low velocity sections along the margin.

STEELHEAD PARR RATING: 50% Good 30% Moderate 20% Poor
RATIONALE: Good habitat in riffle sections with cobble bed material. Poor in shallow sections near the margin.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 - 47 39.8 39 7 46 47.5 1.8 0.231 2.49 0.73 0.17
Rbt 1+ 71 - 100 86.5 12 3 15 16.0 1.7 0.078 0.84 7.31 0.57
Rbt 2+ 108 108.0 0 1 1 1.0 0.0 0.005 0.05 14.19 0.07
Rbt 3+ 127 -147 135.6 3 2 5 9.0 13.4 0.044 0.47 28.00 1.22
Rbt 4+ 200-210 205.0 0 2 2 2.0 0.0 0.010 0.10 96.23 0.93
Chinook 0+ 58 - 79 67.9 8 1 9 9.1 0.5 0.044 0.48 3.87 0.17
Dolly Varden 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 1+ 132 132.0 0 1 1 1.0 0.0 0.005 0.05 22.62 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
Burbot all 220 220.00 1 0 1 1.0 0.0 0.005 0.05 96.60 0.47
TOTAL 86.7 0.421 4.54 3.71

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 11.2 LOD 5 POOL
3 9.2 COBBLE/BOULDER 95 RIFFLE 95 20
6 10.7 IN VEG RUN
9 11.6 OVER VEG FLAT 5

12 11.2 CUTBANK
15
18 TOTAL 80 D90/50: 70/15
20 (cm)
24

SITE: S28  R E A C H :  7  M A P # :  94 D/9 P H O T O :  ( 2 ) # 4  A C C E S S :  H E L  D A T E :  Sept  16

SITE LOCATION: Approximately 250 m upstream from the Junction Pool.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1  T E M P  (C): 9.4 T D S  (ppm): 43.4 p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

10.8
AREA (M•M) 2 0 5 . 9  MARGIN (M) 1 9 . 1

HABITAT COMMENTS:

STEELHEAD FRY RATING: 15% Good 85% Poor
RATIONALE: Good in lower velocity sections along the margin.

STEELHEAD PARR RATING: 80% Good
RATIONALE: Good habitat in large cobble substrate with moderate velocity.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

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

Rbt 0+ 39-51 46.3 12 1 13 13.1 0.4 0.125 0.60 1.26 0.16
Rbt 1+ 72-94 84.0 6 0 6 6.0 0.0 0.057 0.27 6.70 038
Rbt 2+ 114-116 115.0 2 0 2 2.0 0.0 0.019 0.09 17.12 0.33
Rbt 3+ 148 148.0 1 0 1 1.0 0.0 0.010 0.05 36.37 035
Rbt 4+ 165 165.0 1 0 1 1.0 0.0 0.010 0.05 50.32 0.48
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
Burbot all 142 142.00 1 0 1 1.0 0.0 0.010 0.05 19.40 0.19
TOTAL 24.1 0.231 1.10 1.89

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.9 LOD 2 POOL 10 40
3 4.1 COBBLE/BOULDER 98 RIFFLE 80 20
6 3.7 IN VEG RUN
9 3.4 OVER VEG FLAT

12 6.4 CUTBANK
15 5.0
18 TOTAL 80 D90/50: 35/12
20 (cm)
24

SITE: S29  R E A C H :  7  M A P / :  94 D/9 P H O T O :  ( 1 ) / 9  A C C E S S :  H E L  D A T E :  Sept  8

SITE LOCATION: Approximately mid-way upstream from the Junction Pool to Mud Lake.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 2  T E M P  (C): N / A  TDS (ppm): N / A  p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Difficult to access this site with a helicopted (2 loads).

POPULATION ESTIMATES:

4.8
AREA (M•M) 1 0 4 . 5  MARGIN (M) 2 2 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Poor
RATIONALE: Good in shallow cobble section at top of site.

STEELHEAD PARR RATING: 50% Good
RATIONALE: Good habitat in riffle section with boulder substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 31-51 39.5 28 5 33 34.1 1.5 0.351 1.66 0.71 0.25
Rbt 1+ 79-99 91.3 3 0 3 3.0 0.0 0.031 0.15 8.59 0.27
Rbt 2+ 122 122.0 1 0 1 1.0 0.0 0.010 0.05 20.42 0.21
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 68 68.0 1 0 1 1.0 0.0 0.010 0.05 3.89 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+ 140 140.0 1 0 1 1.0 0.0 0.010 0.05 26.84 0.28
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 40.1 0.413 1.96 1.04

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0
3
6
9
12
15
18
20
24

3.0
6.2
5.6
6.5
5.3
1.8

LOD
COBBLE/BOULDER
IN VEG
OVER VEG
CUTBANK

TOTAL

100

95

POOL
RIFFLE

RUN
FLAT

D90/50: 35/10
(cm)

100 12

SITE: S30  R E A C H :  7  M A P # :  94 D/9 P H O T O :  ( 1 ) # 7 & 8  A C C E S S :  H E L  D A T E :  Sept  8

SITE LOCATION: Approximately 300 m upstream from Site S29.
New site located at steelhead spawning site S3.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 3.5 T E M P  (C): 9 . 9  T D S  (ppm): 42 .3  p H :  N /A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

4.7
AREA (M*M) 9 7 . 0  MARGIN (M) 2 0 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 25% Good 75% Poor
RATIONALE: Good habitat in shallow low velocity riffle habitat along the margin.

STEELHEAD PARR RATING: 90% Good 10% Poor
RATIONALE: Good parr habitat in moderate to high velocity riffle sections.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 35 - 43 38.8 4 0 4 4.0 0.0 0.038 0.19 0.62 0.02
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+ 52 - 81 59.6 8 0 8 8.0 0.0 0.076 038 2.20 0.17
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 38 -51 44.3 12 3 15 16.0 1.7 0.153 0.76 1.06 0.16
Dolly Varden 1+ 72 - 110 89.5 4 0 4 4.0 0.0 0.038 0.19 7.75 0.30
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 32.0 0.306 1.52 0.65

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.2 LOD 10 POOL
3 7.6 COBBLE/BOULDER 90 RIFFLE 60 10
6 6.1 IN VEG RUN
9 6.0 OVER VEG FLAT 40

12 2.0 CUTBANK
15
18 TOTAL 20 D90/50: 12/4
20 (cm)
24

SITE: S J 1  R E A C H :  1  M A P # :  94 D/9 PHOTO: ( 2 ) # 3  A C C E S S :  V E H  D A T E :  Sept 16

SITE LOCATION: Approximately 20 m upstream from the access trail to the Junction Pool.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1  T E M P  (C): 7 . 9  T D S  (ppm): 41 .7  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: M

SAMPLING COMMENTS: Water level slightly lower than 1992.

POPULATION ESTIMATES:

5.0
AREA (M•M) 1 0 4 . 6  MARGIN (M) 2 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Moderate 50% Poor
RATIONALE: Limited by small substrate providing poor cover.

STEELHEAD PARR RATING: 100% Poor
RATIONALE: Poor habitat due to shallow depth with small bed material.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 - 48 40.7 40 16 56 66.7 8.3 0.405 2.61 0.74 0.30
Rbt 1+ 70-100 89.5 4 0 4 4.0 0.0 0.024 0.16 8.70 0.21
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 137 137.0 0 1 1 1.0 0.0 0.006 0.04 3139 0.19
Chinook 0+ 62 62.0 1 0 1 1.0 0.0 0.006 0.04 2.48 0.02
Coho all 0 0 0 0.0 0.0 0.000 0.00 0.00
Dolly Varden 0+ 56 -59 57.5 2 0 2 2.0 0.0 0.012 0.08 1.96 0.02
Dolly Varden 1+ 68 - 145 112.2 6 3 9 12.0 6.0 0.073 0.47 14.08 1.03
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 86.7 0.527 3.40 1.77

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 7.9 LOD 5 POOL 10 20
3 6.0 COBBLE/BOULDER 95 RIFFLE 90 9
6 5.1 IN VEG RUN
9 6.2 OVER VEG FLAT

12 6.5 CUTBANK
15 7.0
18 TOTAL 80 D90/50: 20/8
20 (cm)
24

SITE: S J 2  R E A C H :  1  M A P # :  94 D/9 P H O T O :  ( 1 ) # 1 0  A C C E S S :  H E L  D A T E :  Sept 8

SITE LOCATION: Approximately 5.5 km upstream from the Junction Pool.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 2.5 T E M P  ( C): 9 . 9  T D S  (ppm): 38 .7  p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

6.5
AREA (M•M) 1 6 4 . 5  MARGIN (M) 2 5 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 40% Good 40% Moderate 20% Poor
RATIONALE: Good habitat in low velocity riffle sections. Moderate habitat in sections with slightly higher velocity.

STEELHEAD PARR RATING: 50% Moderate 50% Poor
RATIONALE: Limited by shallow depth and low velocity.

n



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 37-47 40.7 7 0 7 7.0 0.0 0.078 0.40 0.74 0.06
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+ 52 52.0 1 0 1 1.0 0.0 0.011 0.06 1.54 0.02
Dolly Varden 1+ 82 82.0 1 0 1 1.0 0.0 0.011 0.06 6.03 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 9.0 0.100 0.52 0.14

LOCATION WIDTH
(m)

SITE
COVER
(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 3.3 LOD POOL
3 6.7 COBBLE/BOULDER 100 RIFFLE 80 10
6 7.2 IN VEG RUN
9 5.8 OVER VEG FLAT 20
12 2.9 CUTBANK
15
18 TOTAL 60 D90/50: 18/7
20 (cm)
24

SITE: SJ4 R E A C H :  2  M A P # :  94 D/6 PHOTO: (2)#12 A C C E S S :  V E H  D A T E :  Sept 18

SITE LOCATION: Approximately 100 m downstream from burned-out  trappers cabin.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 0.5 T E M P  (C): 7.4 T D S  (ppm): 41.2 p H :  N /A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.2
AREA (M*M) 8 9 . 6  MARGIN (M) 1 7 . 3

HABITAT COMMENTS:

STEELHEAD FRY RATING: 50% Good 50% Moderate to Poor
RATIONALE: Water velocity to high through most of site.

STEELHEAD PARR RATING: 25% Good 50% Moderate 25% Poor
RATIONALE: Good habitat in deeper areas along outer edge.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 78-80 79.0 2 0 2 2.0 0.0 0.029 0.12 5.84 0.17
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 3+ 152 152.0 1 0 1 1.0 0.0 0.014 0.06 42.91 0.61
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+ 71-77 74.0 1 1 2 2.0 0.0 0.029 0.12 4.49 0.13
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 120 120.0 1 0 1 1.0 0.0 0.014 0.06 14.74 0.21
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 6.0 0.086 0.36 1.12

LOCATION WIDTH
(m)

SITE
COVER

(%)

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

0 2.0 LOD POOL
3 3.9 COBBLE/BOULDER 100 RIFFLE 100
6 4.2 IN VEG RUN
9 4.7 OVER VEG FLAT
12 5.6 CUTBANK
15 4.8
18 TOTAL 75 D90/50: 25/10
20 (cm)
24

LU

SITE: SJ7 R E A C H :  2  M A P # :  94 D/9 P H O T O :  (2 )#2

SITE LOCATION: Approximately 10 m upstream from old bridge.
Same location as 1992 site.

ACCESS: V E H  D A T E :  Sept 16

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 2  T E M P  (C): 6.3 T D S  (ppm): 39 p H :  N / A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS: Water level was slightly lower than 1992.

POPULATION ESTIMATES:

4.2
AREA (M'M)  7 0 . 1  MARGIN (M) 1 6 . 7

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Poor
RATIONALE: Limited by high water velocity.

STEELHEAD PARR RATING: 80% Good 20% Moderate
RATIONALE: Moderate in shallow sections along margin.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 31-42 36.5 25 5 30 31.3 1.7 0.220 1.16 0.50 0.11
Rbt 1+ 64-80 70.6 5 0 5 5.0 0.0 0.035 0.19 4.26 0.15
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 51-58 55.0 2 2 4 2.0 0.0 0.014 0.07 1.90 0.03
Dolly Varden 0+ 38-47 42.5 2 0 2 2.0 0.0 0.014 0.07 0.96 0.01
Dolly Varden 1+ 76-95 85.5 2 0 2 2.0 0.0 0.014 0.07 6.80 0.10
M. Whitefish 0+ 0 0 0 0.0 0.0 0.000 0.00 0.00
M. Whitefish 1+ 108 108.0 1 0 1 1.0 0.0 0.007 0.04 10.68 0.08
Longnose Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 43.3 0.304 1.60 0.47

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 8.0 LOD POOL 15
3 6.9 COBBLE/BOULDER 100 RIFFLE 70 10
6 5.6 IN VEG RUN 30
9 5.1 OVER VEG FLAT
12 4.3 CUTBANK
15 3.3
18 3.7 TOTAL 40 D90/50: 15/4
20 (cm)
24

SITE: S18 R E A C H :  3  M A P # :  94 D/9 P H O T O :  (1)#11 ACCESS: H E L  D A T E :  Sept 8

SITE LOCATION: Approximately 300 m downstream from the main Johanson Creek steelhead spawning area.
Same general area as the 1992 site.

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 14.2 T D S  (ppm): 35.9 p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.3
AREA (M•M)  1 4 2 3  MARGIN (M) 2 7 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 35% Good 70% Moderate
RATIONALE: Good habitat in loose cobble substrate.

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



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 37.0 0 1 1 1.0 0.0 0.012 0.06 0.53 0.01
Rbt 1+ 92 92.0 1 0 1 1.0 0.0 0.012 0.06 9.46 0.12
Rbt 2+ 103 - 118 109.3 4 0 4 4.0 0.0 0.050 0.26 15.89 0.79
Rbt 3+ 125 - 139 132.5 3 1 4 4.5 1.5 0.056 0.29 28.38 1.59
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 - 113 92.8 0 5 5 5.0 0.0 0.062 0.32 8.30 0.52
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 15.5 0.193 0.99 3.03

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.5 LOD POOL
3 5.8 COBBLE/BOULDER 100 RIFFLE 80 20
6 5.1 IN VEG RUN 20
9 5.4 OVER VEG FLAT

12 3.9 CUTBANK
15
18 TOTAL 70 D90/50: 60/12
20 (cm)
24

SITE: SUA1 R E A C H : MAP#: 94 D/9 P H O T O :  (2)#10 ACCESS: V E H  D A T E :  Sept 18

SITE LOCATION: Small inlet tributary to Johanson Creek. Sample site located 30 m upstream from the bridge crossing.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 4.5 T E M P  (C): 4.7 T D S  (ppm): 20.4 p H :  N / A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS:

POPULATION ESTIMATES:

5.1
AREA (M•M)  8 0 . 2  MARGIN (M) 1 5 . 6

HABITAT COMMENTS:

STEELHEAD FRY RATING: 100% Poor
RATIONALE: Limited by large substrate with high water velocity.

STEELHEAD PARR RATING: 100% Good
RATIONALE: Large cobble/boulder bed material with adequate depth and velocity. This site would be excellent if there
were no fines between the substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 48.0 1 1 2 2.0 0.0 0.015 0.08 1.33 0.02
Rbt 1+ 77 - 94 86.0 2 1 3 4.0 3.5 0.029 0.16 7.72 0.23
Rbt 2+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Rbt 4+ 163 163.0 1 0 1 1.0 0.0 0.007 0.04 52.97 039
Chinook 0+ 77 77.0 1 0 1 1.0 0.0 0.007 0.04 4.82 0.04
Coho all 73-117 89.7 5 1 6 6.3 0.8 0.046 0.26 8.22 038
Dolly Varden 0+ 35-57 47.5 8 4 12 16.0 6.9 0.118 0.65 1.19 0.14
Dolly Varden 1+ 70-142 99.3 8 4 12 16.0 6.9 0.118 0.65 10.03 1.18
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 46.3 0.341 1.89 237

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.9 LOD POOL 25 50
3 5.9 COBBLE/BOULDER 100 RIFFLE 75 30
6 5.3 IN  VEG RUN
9 5.4 OVER VEG F I AT

12 4.2 CUTBANK
15
18 TOTAL 100 D90/50: 100/20
20 (cm)
24

SITE: SUB1 R E A C H : MAP#: 94 D/9 P H O T O :  (2)#11 ACCESS: V E H  D A T E :  Sept 18

SITE LOCATION: Small inlet tributary of Johanson Creek. Sample Site Subl is located 15 m upstream from the bridge crossing.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 3  T E M P  (C): 8.1 T D S  (ppm): 2 5 3  p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Sampled a slightly larger section of stream than 1992.

POPULATION ESTIMATES:

5.5
AREA (M•M) 1 3 5 . 7  MARGIN (M) 2 4 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 30% Moderate 70% Poor
RATIONALE: Moderate habitat in slower sections along the margin.

STEELHEAD PARR RATING: 50% excellent 50% Good
RATIONALE: Good and excellent habitat with large substrate and adequate water depth.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 33 - 37 35.9 5 2 7 8.3 2.9 0.066 0.29 0.48 0.03
Rbt 1+ 61 - 71 64.7 2 1 3 4.0 3.5 0.032 0.14 3.27 0.10
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 - 65 63.0 3 1 4 4.5 1.5 0.035 0.16 2.86 0.10
Dolly Varden 0+ 31 -59 39.4 9 5 14 203 10.5 0.160 0.71 0.59 0.09
Dolly Varden 1+ 66 - 109 81.6 9 4 13 16.2 5.2 0.128 0.57 5.79 0.74
M. Whitefish 0+ 52 52.0 1 0 1 1.0 0.0 0.008 0.04 1.29 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 543 0.428 1.90 1.08

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.2 LOD POOL 40 30
3 4.1 COBBLE/BOULDER 50 RIFFLE 40 6
6 4.2 IN VEG RUN 20
9 53 OVER VEG FLAT

12 4.0 CUTBANK 50
15 2.9
18 TOTAL 30 D90/50: 15/4
20 (cm)
24

SITE: SUC1 R E A C H : MAP#: 94 D/9 P H O T O :  (2)#1 ACCESS: V E H  D A T E :  Sept 16

SITE LOCATION: Approximately 200 m downstream from the twin culverts at the road crossing.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1  T E M P  (C): 7.1 T D S  (ppm): 32.1 p H :  N / A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Steelhead observed spawning in this creek during spring spawner survey.
No rainbow trout fry observed above culverts this season.

POPULATION ESTIMATES:

0.00

4.5
AREA (M•M) 1 2 6 . 8  MARGIN (M) 2 8 . 5

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Moderate 5% Good 15% Poor
RATIONALE: Good habitat in small section of cobble flats.

STEELHEAD PARR RATING: 95% Poor 5% Good
RATIONALE: Limited by shallow depth and low velocity. Good parr habitat under cutbank.

L i



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 77-98 85.3 2 1 3 4.0 3.5 0.035 0.26 7.11 0.25
Dolly Varden 0+ 42 42.0 1 0 1 1.0 0.0 0.009 0.06 0.83 0.01
Dolly Varden 1+ 62-153 92.8 18 6 24 27.0 3.7 0.239 1.75 8.30 1.98
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 32.0 0.283 2.08 2.24

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.9 LOD POOL 20 80
3 4.8 COBBLE/BOULDER 100 RIFFLE
6 12.2 IN VEG RUN 80
9 9.4 OVER VEG FLAT

12 6.3 CUTBANK
15 6.5
18 TOTAL 70 D90/50: 60/5
20 (cm)
24

SITE: SJS1 R E A C H : MAP#: 94 D/9 P H O T O :  (1)#12&13 ACCESS: H E L  D A T E :  Sept 8

SITE LOCATION: Approximately 350 m downstream from the section of rapids on Solo Creek.
This site was moved downstream 300-400 m from the 1992 site location.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1  T E M P  (C): 13 T D S  (ppm): 34.1 p H :  N/A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: One steelhead adult was observed near this site during the 1993 spring spawner survey.

POPULATION ESTIMATES:

7.4
AREA (M•M) 1 1 3 . 2  MARGIN (M) 1 5 . 4

HABITAT COMMENTS:

STEELHEAD FRY RATING: 15% Good 85% Poor
RATIONALE: Good habitat along edge of margin and in shallow bay. Limited by high velocity and large substrate.

STEELHEAD PARR RATING: 75% Good 25% Poor
RATIONALE: Good habitat in large boulder run sections. Poor in sections with sand substrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 29-52 38.6 49 10 59 61.6 2.5 0.591 2.93 0.76 0.45
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+ 57-68 62.5 3 1 4 4.5 1.5 0.043 0.21 3.27 0.14
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 56 56.0 1 0 1 1.0 0.0 0.010 0.05 1.61 0.02
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 67.1 0.644 3.19 0.61

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 4.0 LOD POOL
3 5.9 COBBLE/BOULDER 100 RIFFLE 60 12
6 6.3 IN VEG RUN
9 4.7 OVER VEG FLAT 40
12 3.9 CUTBANK
15
18 TOTAL 70 D90/50: 24/11
20 (cm)
24

SITE: SB1 R E A C H :  1  M A P # :  94 D/7 P H O T O :  (1)#21 ACCESS: H E L  D A T E :  Sept 9

SITE LOCATION: Approximately 0.8 km upstream from the Sustut River confluence.
Same location as the 1992 site.

S = SIDE / M = MAINSTEM: M  S L O P E  (%): 1.5 T E M P  (C): 14.1 T D S  (ppm): 30.5 p H :  N /A
M = MARGIN / F = FULL SAMPLE: M

SAMPLING COMMENTS: Noticed an increase in brown algae growth from past seasons.

POPULATION ESTIMATES:

5.0
AREA (M•M)  1 0 4 . 2  MARGIN (M) 2 1 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 80% Excellent 20% Moderate
RATIONALE: Excellent habitat in shallow cobble riffle habitat. Poor in deeper sections along the outer edge.

STEELHEAD PARR RATING: 20% Good 80% Poor
RATIONALE: Limited by shallow depth near the margin.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 37-56 45.5 23 9 32 37.8 6.0 0.312 2.10 1.19 037
Rbt 1+ 77-98 90.8 4 0 4 4.0 0.0 0.033 0.22 9.10 030
Rbt 2+ 102-109 1063 3 1 4 4.5 1.5 0.037 0.25 14.40 0.53
Rbt 3+ 0 0 0 0.0 0.0 0.000 0.00 0.00
Chinook 0+ 43-83 63.0 14 8 22 32.7 14.6 0.270 1.81 3.35 0.90
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+ 72-85 78.5 2 0 2 2.0 0.0 0.017 0.11 5.00 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
Longnoze Dace all 0 0 0 0.0 0.0 0.000 0.00 0.00
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 81.0 0.668 4.50 2.19

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.8 LOD 30 POOL
3 5.6 COBBLE/BOULDER 70 RIFFLE 40 25
6 6.6 IN  VEG RUN 40 40
9 7.4 OVER VEG FLAT 20
12 7.8 CUTBANK
15 7.2
18 TOTAL 70 - D 9 0 / 5 0 :  20/5
20 (cm)
24

E l

SITE: SB2 R E A C H :  1  M A P # :  94 D/2 P H O T O :  (3)#1

SITE LOCATION: Approximately 6 km downstream from the north end of airstrip.
Same location as the 1992 site.

ACCESS: H E L  D A T E :  Sept 10

S = SIDE / M = MAINSTEM: S  S L O P E  (%): 1  T E M P  (C): 12.6 T D S  (ppm): 30.5 p H :  N /A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Noticed an increase in brown algae growth from past seasons. Chinook spawners observed nearby.

POPULATION ESTIMATES:

6.7
AREA (M•M) 1 2 1 . 2  MARGIN (M) 1 8 . 0

HABITAT COMMENTS:

STEELHEAD FRY RATING: 10% Good 50% Moderate 40% Poor
RATIONALE: Good habitat in low velocity flats along margin. Poor cover in most of site with small substrate.

STEELHEAD PARR RATING: 20% Good 20% Moderate 60% Poor
RATIONALE: Good habitat in debris sections. Poor cover in areas with adequate depth due to fines between subsrate.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

SPECIES AGE
FL F L

RANGE M E A N 1
PASS

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

Rbt
Rbt
Rbt
Rbt
Chinook
Coho
Dolly Varden
Dolly Varden
M. Whitefish
M. Whitefish
Longnose Dace
Burbot
TOTAL

0+
1+
2+
3+
0+
all
0+
1+
0+
1+
all
all

69-153 97.7

0
0
0
0
0
0
0
15
0
0
0
0

0
0
0
0
0
0
0
3
0
0
0
0

0
0
0
0
0
0
0
18
0
0
0
0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
18.8
0.0
0.0
0.0
0.0
18.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.3
0.0
0.0
0.0
0.0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.259
0.000
0.000
0.000
0.000
0.259

0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.25
0.00
0.00
0.00
0.00
1.25

9.44

0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.45
0.00
0.00
0.00
0.00
2.45

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 6.7 LOD POOL 30 30
3 5.7 COBBLE/BOULDER 60 RIFFLE 70 15
6 3.3 IN VEG RUN
9 4.1 OVER VEG FLAT
12 4.3 CUTBANK
15 DEEP POOL 40
18 TOTAL 70 D90/50: 45/5
20 (cm)
24

SITE: SM1a  R E A C H :  1  M A P # : PHOTO: 24(2 ) ACCESS: H E L  D A T E :  Sept 11/93

SITE LOCATION: Minaret Creek approximately 20 m downstream from the B.0 Rail Grade crossing.

S = SIDE / M = MAINSTEM: S S L O P E  (%): 6  T E M P  (C): 8 . 9  T D S  (ppm): 19 .6  p H :  N / A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENT: Effective sampling within fully enclosed site. Approximately one-half of the total stream.

POPULATION ESTIMATES:

4.8
AREA (M*M) 7 2 . 3  MARGIN (M) 1 5 . 0

HABITAT COMMENTS:
Sections with good potential steelhead fry and parr rearing habitat.
Much of the site was located in angular rip- r a p  from B.C. Rail Grade.
Culvert at B.C. Rail Grade is 3.6 m diameter/ 38 m long with 2% slope.
No drop at the outlet.

Creek has high potential to move large debris. Quite unstable below B.C. Rail Grade for 200-300 m
with several channels and lots of channel shifting.
Narrow confined section approximately 400 m downstream that is better for crossing site.
Accessible from the Sustut to this point.



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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 n i )

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+ 52-53 1 1 2 2.0 NA 0.019 0.08 1.55 0.03
Dolly Varden 1+ 62-162 9 4 13 16.2 5.2 0.152 0.63 9.77 1.48
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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 18.2 0.170 0.71 1.51

LOCATION WIDTH
(m)

SITE
COVER

(96)

SITE
WATER
TYPE (%)

MEAN
DEPTH (cm)

0 5.7 LOD POOL 50 80
3 5.1 COBBLE/BOULDER 100 RIFFLE 50 20
6 5.9 IN VEG RUN
9 2.8 OVER VEG FLAT
12 1.3 CUTBANK
15
18 TOTAL 60 D90/50: 25/11
20 (cm)
24

SITE: S M 1 b  REACH: 1  M A P # : PHOTO: 3 ( 3 )  A C C E S S :  H E L  D A T E :  Sept  11/93

SITE LOCATION: Minaret Creek approximately 50 m upstream from B.C. Rail Grade.

S = SIDE / M = MAINSTEM: M S L O P E  (%): 3  T E M P  (C): 9 . 3  T D S  (ppm): 18 .3  p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Effective electrofishing sample within an enclosed site -  full channel.

POPULATION ESTIMATES:

4.2
AREA (M 'M)  1 0 6 . 9  MARGIN (M) 2 5 . 7

HABITAT COMMENTS:

Good parr rearing in large bed material.
Large bed material suggests high discharge at times.
Lower velocities than downstream sites.



SUSTUT RIVER STEELHEAD INDEX SITE 1993
SITE: S l l a  R E A C H :  1  M A P # :  P H O T O :  19(3 )  A C C E S S :  H E L  D A T E :  Sept  11/93

SITE LOCATION: Islam Creek approximatelyl5 m below B.C. Rail Grade culverts.

S =  SIDE / M = MAINSTEM: M  S L O P E  (%): 3  T E M P  (C): 6 . 8  T D S  (ppm): 15 .2  p H :  N /A
M = MARGIN / F =  FULL SAMPLE: F

SAMPLING COMMENTS: Effective electrofishing sample within an enclosed full-channel site.

POPULATION ESTIMATES:

FL F L  P A S S  M E A N  BIOMASS
SPECIES A G E  R A N G E  M E A N  1  2  U1+U2 NUMBER S . E .  N / M • M  N / L I N - M  W T  ( g / m • m )

Rbt 0 +  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Rbt 1 +  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Rbt 2 +  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Rbt 3 +  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Chinook 0 +  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Coho a l l  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Dolly Varden 0 +  5 1  5 1 . 0  1  0  1  1 . 0  0 . 0  0 . 0 1 1  0 . 0 5  1 . 4 3  0 . 0 2
Dolly Varden 1 +  7 0 - 1 2 8  8 3 . 8  1 9  4  2 3  2 4 . 1  1 . 6  0 . 2 5 3  1 . 1 2  6 . 0 4  1 . 5 3
M. Whitefish 0 +  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
M. Whitefish 1 +  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Longnose Dace a l l  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
Burbot a l l  0  0  0  0 . 0  0 . 0  0 . 0 0 0  0 . 0 0  0 . 0 0
TOTAL 2 5 . 1  0 . 2 6 4  1 . 1 7  1 . 5 5

LOCATION W I D T H
(m)

SITE
COVER

(96)

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

0 4 . 2  L O D  P O O L  1 0  3 5
3 4 . 7  C O B B L E / B O U L D E R  8 0  R I F F L E  8 0  1 5
6 5 . 0  I N  VEG R U N
9 5 . 2  O V E R  VEG F L A T  1 0

12 3 . 0  C U T B A N K
15
18 T O T A L  6 0  D 9 0 / 5 0 :  3 0 / 8
20 ( c m )
24

4.4
AREA (M*M) 9 5 . 0  MARGIN (M) 2 1 . 5

HABITAT COMMENTS:

No spawning habitat located near B.C. Rail Grade.
3 culverts at rail crossing -  1.5 m diameter /18.3 m long/4-5% slope
Drops at the outlets of all three culverts ranging from 0.6 -  0.8 m.

n

1

Ti



SUSTUT RIVER STEELHEAD INDEX SITE 1993

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+ 52 52.0 1 0 1 1.0 0.0 0.012 0.05 1.51 0.02
Dolly Varden 1+ 81-128 100.7 11 2 13 13.4 1.0 0.157 0.67 10.31 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
Burbot all 0 0 0 0.0 0.0 0.000 0.00 0.00
TOTAL 14.4 0.169 0.72 1.64

LOCATION WIDTH
(m)

SITE
COVER

(%)

SITE
WATER
TYPE ( )

MEAN
DEPTH (cm)

0 6.5 LOD POOL
3 5.0 COBBLE/BOULDER 100 RIFFLE 100 12
6 4.1 IN VEG RUN
9 2.5 OVER VEG F I AT
12 3.2 CUTBANK
15 4.2
18 TOTAL 80 D90/50: 22/7
20 (cm)
24

SITE: S I l b  R E A C H :  1  M A P # : PHOTO: 19(3 )  A C C E S S :  H E L  D A T E :  S e p t  11/93

SITE LOCATION: Islam Creek approximately 10 m upstream from the B.C. Rail Grade.

S = SIDE / M = MAINSTEM: S S L O P E  (%): 2.5 T E M P  (C): 6 . 8  T D S  (ppm): 15 .2  p H :  N /A
M = MARGIN / F = FULL SAMPLE: F

SAMPLING COMMENTS: Fully enclosed site -  effective sample.

POPULATION ESTIMATES:

4.3
AREA (M•M) 8 5 . 4  MARGIN (M) 2 0 . 1

HABITAT COMMENTS:

Estimate 3 -4  cfs in sidechannel compared to 10 cfs in creek.
High potential to move debris.



Appendix 3 Table 1. Sustut River Biomass Estimates by Reach and Tributaries 1993.

0.53:
S10a Reach 2 032 0.44 0.10 0.00 0.54 0.27 0.00 0.00 0.02 0.00 0.00 167.6 1.15
Sl l 0.09 0.06 0.00 0.00 0.06 0.51 0.00 0.45 0.00 0.00 0.00 327.1 1.11

Mean 0.21 0.25 aos aoo 0.311 0.39 0.00 0.23 0.00:: 0.00
S12 Reach 3 0.09 0.00 0.00 0.00 0110 1.01 0.00 0.27

.0.01
0.00 0.00 0.00 195.9 138

S13 • 0.12 0.00 0.00 0.00 0.00 038 0.00 0.05 0.00 0.00 0.00 83.2 0.55
Mean 1ii: aoo 0.00 0.00 0.00 0.70 0.00 0.16 0.00 0.00 0.00' ,97

S14 Reach 4 0.10 0.00 0.00 0.23 0.23 0.68 0.00 0.27 0.00 0.00 0.00 127.0 1.28
S15 • 0.24 0.11 0.13 0.42 0.66 0.33 0.00 0.11 0.00 0.00 0.00 148.6 1.33
S16 032 0.00 0.00 0.00 0.00 0.15 0.00 0.23 0.00 0.00 0.00 168.0 0.70
S17 0.18 0.31 0.11 034 0.76 0.30 0.00 0.17 0.00 0.00 0.00 173.6 1.41
S19 0.13 0.46 0.52 1.42 2.40 0.16 0.00 0.01 0.00 0.00 0.00 122.9 2.71
S20 0.11 0.08 0.00 0.00 0.08 0.13 0.00 0.00 0.00 0.00 0.00 123.0 0.32

Mean 0.16 0.13 0.40 0.69 0.29 0.00 . 0 . 1 3 - 0.00 0.00 0.00 863.1 1.29
S21
S22

Reach 5 038
0.53

0.00
0.26

0.00
0.00

0.00
0.00

0.00
0.26

0.270.14 0.000.000.000.020.000.00 0.00
0.00

0.00
0.00

91.8
112.3

0.65
0.96

Mean 0.46 0.13 0.00 0.00 0.13 an: --aoo cm 0.00 0.00 0.00 al4if
S23 Reach 6 0.36 0.12 0.00 0.00 0.12 0.33 0.000.090.00 0.00 0.00 76.4 0.90

S24 0.09 0.08 0.14 0.00 0.22 0.08 0.000.050.00 0.00 0.00 99.9 0.43
S25 0.52 0.12 0.00 0.00 0.12 0.73 0.00 0.00 0.00 0.00 0.00 83.4 1.38
S26
S27

0.10
0.54

0.09
0.55

0.00
0.00

0.00
0.00

0.09
0.55

0.080.16 0.000.000.000.020.000.00 0.000.00 0.000.00 100.6
853

0.27
1.27

Mean 0.32 0.19 0.03 0.00 0.22: .0.28 • 0.00 0.03 0.0.0 0.00:: 0.00 44Th 0.85
S28 Reach 7 0.17 0.57 0.07 2.15 2.79 0.17 0.00 0.11 0.00 0.00 0.47 205.9 3.71
S29 0.16 0.38 033 0.83 1.54 0.00 0.00 0.00 0.00 0.00 0.19 104.5 1.89
S30 0.25 0.27 0.21 0.00 0.48 0.04 0.00 0.28 0.00 0.00 0.00 97.0 1.04

Mean 0.17 0.48 010 1,49 2.17: 0.09 • 0.00' ...006 0.33. 310.4 2.80:'

Total All Reaches 5.44 4.71 2.12 6.72 13.55 8.24 0.00 3.00 0.12 0.04 0.66 3425.20 31.05
Mean All Reaches 0.218 0.188 0.085 0.269 0.542 0.330 0.000 0.120 0.005 0.002 0.026

Sb1 Bear River 0.45 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.02 0.00 104.2 0.61
Sb2 • 037 0.30 0.53 0.00 0.83 0.90 0.00 0.08 0.00 0.00 0.00 121.2 2.19

Mean 0.15 0.27 0.00 0.42 0.52 0.00 0.00 0.00 225.4; L40'
Sjl Johanson Ck 0.02 0.00 0.00 0.00 0.00 0.17 0.00 0.46 0.00 0.00 0.00 104.6 0.65
Sj2 030 0.21 0.00 0.19 0.40 0.02 0.00 1.05 0.00 0.00 0.00 164.5 1.77
Sj4 • 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 89.6 0.14
Sj7 • 0.00 0.17 0.00 0.61 0.78 0.00 0.00 0.13 0.21 0.00 0.00 70.1 1.12
Sj8 • 0.11 0.15 0.00 0.00 0.15 0.00 0.03 0.11 0.08 0.00 0.00 1423 0.47

0.10 0.11 0.00 0.16 0 27 0 04 0.01 0•06. 0.00 0-00 083::.
SUal Unnamed A 0.01 0.12 0.79 1.59 2.50 0.00 0.00 0.52 0.00 0.00 0.00 80.2 3.03
SUbl Unnamed B 0.02 0.23 0.00 0.39 0.62 0.04 038 132 0.00 0.00 0.00 135.7 2.37
Sucl Unnamed C 0.03 0.10 0.00 0.00 0.10 0.00 0.10 0.83 0.01 0.00 0.00 126.8 1.08
Sjsl Solo Ck 0.00 0.00 0.00 0.00 0.00 0.00 0.25 1.99 0.00 0.00 0.00 113.2 2.24

SITE L O C AT I O N

S1 R e a c h  1
S3
S4
S6
S9

Mean

RAINBOW
0+ 1 +  2 +  3 +  Parr

0.09
0.09
0.16
0.11
0.19
0.13

0.13 0 . 0 0  0 . 0 0
0.05 0 . 0 6  0 . 0 0
0.11 0 . 0 0  0 . 0 0
0.47 0 . 2 9  1 . 1 2
0.05 0 . 1 6  0 . 2 1
0.16 0 . 1 0  0  27

0.13
0.11
0.11
1.88
0.42
• •

CHIN C O H O DV R M W  L N  B U R B O T  A R E A  TOTAL
DACE ( M ) 2

0.47 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
0.11 0 . 0 0  0 . 0 8  0 . 0 8  0 . 0 0
0.34 0 . 0 0  0 . 1 3  0 . 0 0  0 . 0 0
1.02 0 . 0 0  0 . 6 6  0 . 0 2  0 . 0 0
0.38 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 4
0.46 0 . 0 0  0 . 1 7  :  0.02 0 . 0 1 4 g

0.00
0.00
0.00
0.00
0.00

127.4
164.8
77.1

233.1
128.8

731.2'

0.68
0.47
0.74
3.70
1.02
1.32
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Appendix 4 Figure 1. Length-frequency of Juvenile Steelhead in the Sustut River1993.


