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INTRODUCTION

Assessment  o f  t h e  s t e e l h e a d  t r o u t  p o p u l a t i o n  i n  t h e  To b o g g a n
Creek  w a t e r s h e d  h a s  b e e n  e x t r e m e l y  l i m i t e d .  P r e v i o u s  w o r k  i n
r e l a t i o n  t o  t h i s  s t o c k  i n c l u d e d  i n c i d e n t a l  d o c u m e n t a t i o n  o f
s t e e l h e a d  d u r i n g  f a l l  f e n c e  c o u n t s  o f  c o h o  s a l m o n ,  b y  members
o f  t h e  S m i t h e r s  c h a p t e r  o f  t h e  S t e e l h e a d  S o c i e t y  o f  B . C .  i n
t h e  f a l l  o f  1 9 7 8 ,  a n d  b y  t e c h n i c i a n s  f r o m  t h e  To b o g g a n  C r e e k
Salmon a n d  S t e e l h e a d  E n h a n c e m e n t  S o c i e t y  y e a r l y ,  b e g i n n i n g  i n
1988 .  A l t h o u g h  l o c a l  r e s i d e n t s  a n d  a g e n c i e s  w e r e  c o g n i z a n t  o f
t h e  p o t e n t i a l  o f  T o b o g g a n  C r e e d  a s  a n  i m p o r t a n t  s t e e l h e a d
p r o d u c e r ,  o t h e r  a s s e s s m e n t  p r i o r i t i e s  t o o k  p r e c e d e n c e .

Enhancement  o f  s t e e l h e a d  a t  T o b o g g a n  C r e e k  H a t c h e r y ,  l o c a t e d
a p p r o x i m a t e l y  1 3  k i l o m e t e r s  n o r t h w e s t  o f  S m i t h e r s ,  B . C . ,  o n
H ighway  1 6  W e s t  ( F i g .  1 ) ,  b e g a n  i n  t h e  s p r i n g  o f  1 9 8 5 .  S t o c k s
o f  s t e e l h e a d  t r o u t ,  i n c l u d i n g  t h e  To b o g g a n  C r e e k  s t o c k ,  w e r e
enhanced b y  t h e  p l a n t i n g  o f  h a t c h e r y - p r o d u c e d  f r y .  A  t o t a l  o f
1 5 1 , 0 3 6  s t e e l h e a d  f r y  f r o m  t h e  T o b o g g a n  s t o c k ,  a v e r a g i n g  2 . 1
grams i n  w e i g h t ,  w e r e  r e l e a s e d  d u r i n g  t h e  y e a r s  1 9 8 5  t h r o u g h
1987.  T h i s  s t o c k  w a s  n o t  e n h a n c e d  i n  1 9 8 8 ,  b u t  i n  1 9 8 9  a n d
1990 t h e  To b o g g a n  s t o c k  w a s  u s e d  t o  p r o d u c e  1 4 , 8 1 8  a n d  1 3 , 2 8 0
s t e e l h e a d  r e s p e c t i v e l y .  T h e s e  l a t e r  p l a n t s  w e r e  y e a r l i n g  f i s h
w h i c h  a v e r a g e d  7 . 8  g r a m s  i n  1 9 8 9  a n d  2 3 . 2  g r a m s  i n  1 9 9 0 .  A l l
s t o c k i n g  o f  e n h a n c e d  To b o g g a n  C r e e k  s t e e l h e a d  w a s  d o n e  b y
t r a n s p l a n t  i n t o  s t e e l h e a d - b a r r e n  h a b i t a t  i n  T r o u t  C r e e k ,  a n
a d j a c e n t  t r i b u t a r y ,  a n d  i n t o  t h e  m a i n s t e m  B u l k l e y  R i v e r  n e a r
t h e  c o n f l u e n c e s  o f  To b o g g a n  C r e e k  a n d  T r o u t  C r e e k .  E n h a n c e d
s t e e l h e a d  w e r e  n e v e r  s t o c k e d  i n t o  To b o g g a n  C r e e k  i t s e l f .

Assessment  o f  r e t u r n i n g  h a t c h e r y - p r o d u c e d  s t e e l h e a d  a d u l t s
has b e e n  v e r y  l i m i t e d  a s  w e l l ,  a l t h o u g h  some p r e l i m i n a r y  w o r k
done i n  1 9 9 2  i n d i c a t e d  g o o d  n u m b e r s  o f  a d i p o s e - c l i p p e d  f i s h
h o l d i n g  n e a r  t h e  c o n f l u e n c e  o f  To b o g g a n  C r e e k  a n d  t h e  B u l k l e y
R i v e r  i n  M a r c h  o f  t h a t  y e a r . e-1A )a& <,1

The To b o g g a n  C r e e k  c o u n t i n g  f e n c e  w a s  o p e r a t e d  i n  t h e  s p r i n g
o f  1 9 9 3  t o  a s s e s s  t h i s  s t e e l h e a d  s t o c k  f o r  t h e  f i r s t  t i m e .  A n
e s t i m a t e  o f  t h e  s p a w n i n g  e s c a p e m e n t  o f  s t e e l h e a d  w a s  a c h i e v e d
by s a m p l i n g  1 7 4  s t e e l h e a d  a s  t h e y  m i g r a t e d  u p  t h e  c r e e k  t o
spawn,  a l l  o f  t h e s e  f i s h  w e r e  s p a g h e t t i  t a g g e d .  O b s e r v a t i o n s
o f  t a g g e d  a n d  u n t a g g e d  f i s h  m a d e  l a t e r  o n  t h e  s p a w n i n g  r e d d s
i n d i c a t e d  a n  e s c a p e m e n t  t h a t  w a s  a p p r o x i m a t e l y  t w o  a n d  a  h a l f
t i m e s  l a r g e r  t h a n  t h e  n u m b e r  s a m p l e d .  T h e r e  w e r e  a l s o  q u i t e  a
few s t e e l h e a d  o b s e r v e d  s p a w n i n g  d o w n s t r e a m  o f  t h e  c o u n t i n g
f e n c e  i n  1 9 9 3 .  T h i s  s t u d y  w a s  c o n d u c t e d  t h r o u g h  t h e  To b o g g a n
Creek  S a l m o n  a n d  S t e e l h e a d  E n h a n c e m e n t  S o c i e t y  a s  p a r t  o f  t h e
1 9 9 3 - 9 4  h a t c h e r y  o p e r a t i o n s .

F u n d i n g  f r o m  t h e  S k e e n a  S u s t a i n a b l e  F i s h e r i e s  P r o g r a m  made i t
p o s s i b l e  f o r  t h i s  s t u d y  t o  b e  r e p e a t e d  i n  t h e  s p r i n g  o f  1 9 9 4 .
T h i s  r e p o r t  s u m m a r i z e s  t h e  f i n d i n g s  o f  t h e  1 9 9 4  a s s e s s m e n t .
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METHODS

The To b o g g a n  C r e e k  s t e e l h e a d  t r o u t  p o p u l a t i o n  w a s  a s s e s s e d  b y
means o f  a  m a r k  a n d  r e c a p t u r e  s t u d y .  T h i s  s t u d y  u t i l i z e d  t h e
Toboggan  C r e e k  c o u n t i n g  f e n c e  a s  c a p t u r e  p o i n t  f o r  i n s t a l l i n g
o f  t a g s  o n  u p s t r e a m  m i g r a n t s  a n d  f o r  t h e  p u r p o s e s  o f  s t o p p i n g
d o w n s t r e a m  m i g r a t i n g  s t e e l h e a d  t o  e n a b l e  s e i n i n g  o f  t h e  k e l t s
f o r  r e c a p t u r e  d o c u m e n t a t i o n  ( F i g .  2 ) .

A l a r g e  m a j o r i t y  o f  s t e e l h e a d  s p a w n i n g  i n  To b o g g a n  C r e e k  a r e
t h o u g h t  t o  w i n t e r  i n  t h e  m a i n s t e m  B u l k i e y  R i v e r  a n d  m i g r a t e
i n t o  t h e  c r e e k  t o  s p a w n ,  s t a r t i n g  a s  t h e  c r e e k  b e g i n s  t o  r i s e
w i t h  t h e  s n o w  m e l t  i n  e a r l y  t o  m i d  A p r i l .  D a t a  c o l l e c t e d  f r o m
p r e v i o u s l y  t a g g e d  f i s h ,  r e c a p t u r e d  i n  t h e  1 9 9 3  s t u d y ,  s u p p o r t
t h i s  a s s u m p t i o n .  A s  l o n g  a s  t h e  c o u n t i n g  f e n c e  p a n e l s  a r e  p u t
i n  p l a c e  a s  s o o n  a s  t h e  f e n c e  s i l l  i s  i c e  f r e e ,  t h e  n u m b e r  o f
f i s h  t h a t  m i g r a t e  i n  p r i o r  t o  t h i s  s h o u l d  b e  m i n i m a l .

Due t o  t h e  f a c t  t h a t  s p r i n g  r u n o f f  i s  u n p r e d i c t a b l e ,  a n d  t h a t
t h e r e  i s  t h e  p o s s i b i l i t y  o f  t h e  f e n c e  b e i n g  i n o p e r a b l e  f o r  a t
l e a s t  a  p o r t i o n  o f  t h e  s p a w n e r  m i g r a t i o n  d u r i n g  p e a k  r u n o f f ,
i t  b e c a m e  n e c e s s a r y  t o  u t i l i z e  a  m a r k  a n d  r e c a p t u r e  m e t h o d
o f  d e t e r m i n i n g  t h e  t o t a l  s p a w n i n g  e s c a p e m e n t .  T h i s  a s s u r e d
t h a t  t h e  n u m b e r  o f  s t e e l h e a d  w h i c h  m a y  m i g r a t e  i n t o  t h e  c r e e k
when t h e  f e n c e  i s  i n o p e r a b l e  c a n  b e  a c c u r a t - e l y u a r - h t f T i e d .

A=e
As w e l l  a s  h a v i n g  a n  a n c h o r  t a g  i n s e r t e d  i n  t h e  b a c k  o f  e a c h
s t e e l h e a d ,  a d j a c e n t  t o  t h e  r i g h t - h a n d  b a s e  o f  t h e  d o r s a l  f i n ,
a s m a l l  r o u n d  h o l e  w a s  p u n c h e d  t h r o u g h  t h e i r  r i g h t  o p e r c u l u m .
T h i s  w a s  d o n e  d u r i n g  t h e  u p s t r e a m  m i g r a t i o n  t o  e n s u r e  t h a t  w e
c o u l d  s t i l l  i d e n t i f y  m a r k e d  s t e e l h e a d  i n  t h e  e v e n t  t h a t  t h e
a n c h o r  t a g  w a s  d i s l o d g e d  p r i o r  t o  r e c a p t u r e ,  a n d  c o u l d  a l s o
i n d i c a t e  t o  w h a t  d e g r e e  t a g s  s u c h  a s  t h e s e  a r e  r e m o v e d  d u r i n g
t h e  s p a w n i n g  p r o c e s s .  S c a l e s ,  f o r k  l e n g t h s  a n d  w e i g h t s  w e r e
t a k e n  f r o m  e a c h  s t e e l h e a d  h a n d l e d  t o  p r o v i d e  s o m e  a d d i t i o n a l
s t o c k - s p e c i f i c  i n f o r m a t i o n .  A l s o ,  e a c h  f i s h  w a s  i d e n t i f i e d  a s
t o  s e x ,  c o n d i t i o n  a n d  w h e t h e r  t h e y  w e r e  w i l d  s t e e l h e a d  o r  o f
h a t c h e r y  o r i g i n .  P r e v i o u s  t a g s  w e r e  d o c u m e n t e d  a n d  r e p o r t e d .

P o p u l a t i o n  s i z e  u p s t r e a m  o f  t h e  c o u n t i n g  f e n c e  w a s  a r r i v e d  a t
u s i n g  t h e  A d j u s t e d  P e t e r s e n  E s t i m a t e  t e c h n i q u e  ( R i c k e r , 1 9 7 5 ) .
Downs t ream o f  t h e  f e n c e ,  s t e e l h e a d  n u m b e r s  w e r e  e s t i m a t e d  b y
v i s u a l l y  c o u n t i n g  f i s h ,  d u r i n g  a  s i n g l e  p o i n t  s a m p l e ,  a t  p e a k
s p a w n i n g  a n d  a s s u m i n g  a _ 5 0  %  o b s e r v a t i o n _ r t e .  G i v e n  o u r  p a s t
e x p e r i e n c e s  w i t h  v i s u a l  p o p u l a t i o n  e s t i m a t e s ,  t h i s  m e t h o d  c a n
p r o v i d e  a  c o n s e r v a t i v e  a p p r o x i m a t i o n  f o r  t h i s  s e g m e n t  o f  t h e
Toboggan  C r e e k  s t e e l h e a d  e s c a p e m e n t .

3/



rploriori 1111 I III I

4 /



RESULTS  AND DISCUSSION

The f e n c e  p a n e l s  w e r e  i n s t a l l e d  o n  A p r i l  1 8 ,  1 9 9 4  a n d  t h e
Toboggan  C r e e k  c o u n t i n g  f e n c e  o p e r a t e d  c o n t i n u o u s l y ,  w i t h  t h e
e x c e p t i o n  o f  a n  1 8  h o u r  p e r i o d  o n  M a y  2 1 ,  u n t i l  J u n e  1 0 ,  1 9 9 4
when t h e  p a n e l s  w e r e  l a i d  d o w n .  H i g h  r u n o f f  f l o w s  c a u s e d  b y
r a i n  a n d  t h e  s u b s e q u e n t  a c c e l e r a t i o n  o f  s n o w  m e l t  c a u s e d  t h e
May 2 1  i n t e r r u p t i o n  o f  s a m p l i n g .  O t h e r  t h a n  t h i s  t h e  c o u n t i n g
f e n c e  w o r k e d  v e r y  e f f i c i e n t l y  a n d  w i t h  o n l y  m i n i m a l  p r o b l e m s
w i t h  f e n c e  m a i n t e n a n c e  a n d  d e b r i s  a c c u m u l a t i o n .  A n y  s t e e l h e a d
t h a t  w e r e  n o t  s a m p l e d  w h i l e  m i g r a t i n g  u p s t r e a m  o f  t h i s  p o i n t
w o u l d  h a v e  h a d  t o  d o  s o  p r i o r  t o  A p r i l  1 8 ,  1 9 9 4  o r  d u r i n g  t h e
18 h o u r  p e r i o d  o n  May  2 1 .

A t o t a l  o f  1 3 3  s t e e l h e a d  t r o u t  w e r e  s a m p l e d  o n  t h e i r  u p s t r e a m
m i g r a t i o n  p a s t  t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e  ( T a b l e  I ) .
The f i r s t  f i s h  w e r e  c a p t u r e d  o n  A p r i l  2 1 ,  w h i c h  i s  c o n s i s t e n t
w i t h  l a s t  y e a r ' s  r e s u l t s ,  a n d  t h e  l a s t  u p s t r e a m  m i g r a n t s  w e r e
h a n d l e d  o n  M a y  2 2 ,  1 9 9 4 .  F e m a l e  s t e e l h e a d  made  u p  o v e r  5 6 . 0  %
o f  t h e  f i s h  h a n d l e d ,  i n d i c a t i n g  t h a t  w e  m a y  h a v e  m i s s e d  s o m e
o f  t h e  m a l e  s p a w n e r s  w h i c h  t e n d  t o  m o v e  t o  t h e  s p a w n i n g  a r e a s
b e f o r e  t h e  f e m a l e s .  N i n e  o f  t h e  s t e e l h e a d  s a m p l e d  h a d  c l i p p e d
a d i p o s e  f i n s  w h i c h  i d e n t i f i e d  t h e m  a s  b e i n g  h a t c h e r y - p r o d u c e d
f i s h .

T i m i n g  o f  s t e e l h e a d  m i g r a t i n g  u p s t r e a m  p a s t  t h e  f e n c e  s h o w e d
two d i s t i n c t  p e a k s  ( F i g .  3 ) ,  d u r i n g  t h e  w e e k  e n d i n g  M a y  4 t h
and t h e  w e e k  e n d i n g  M a y  2 5 t h .  T h e s e  p e a k  movemen ts  c o i n c i d e d
w i t h  i n c r e a s e s  i n  r e c o r d e d  f l o w s  o f  To b o g g a n  C r e e k  a t  a  g a u g e
l o c a t e d  n e a r  t h e  To b o g g a n  C r e e k  H a t c h e r y .

S t e e l h e a d  k e l t s  h o l d i n g  u p s t r e a m  o f  t h e  c o u n t i n g  f e n c e  w e r e
f i r s t  o b s e r v e d  b e g i n n i n g  o n  May  1 5 t h  a n d  o n  May  1 7 t h  a  t o t a l
o f  2 5  k e l t s  w e r e  s a m p l e d  a n d  p l a c e d  d o w n s t r e a m  o f  t h e  f e n c e .
A t o t a l  o f  9 8  s t e e l h e a d  w e r e  s a m p l e d  d u r i n g  t h e i r  d o w n s t r e a m
m i g r a t i o n  a s  k e l t s  ( T a b l e  I I ) ,  m a l e  f i s h  a c c o u n t e d  f o r  5 7 . 0  %
o f  t h i s  t o t a l .  A l l  9 8  s t e e l h e a d  w e r e  s c r u t i n i z e d  f o r  t a g s  a n d
o p e r c u l u m  p u n c h e s ,  o f  t h e s e  5 5  h a d  b e e n  s a m p l e d  d u r i n g  t h e i r
u p s t r e a m  m i g r a t i o n  p a s t  t h e  f e n c e .  O f  t h e  5 5  s t e e l h e a d  w h i c h
were d e t e r m i n e d  t o  h a v e  b e e n  a n c h o r  t a g g e d  o n l y  t w o  h a d  l o s t
t h e i r  t a g s  d u r i n g  s p a w n i n g ,  l e s s  t h a n  a  4 . 0  % l o s s  r a t e .

I n  t o t a l ,  1 7 6  d i f f e r e n t  s t e e l h e a d  w e r e  s a m p l e d  b e t w e e n  A p r i l
t w e n t y  f i r s t  a n d  J u n e  n i n t h  ( T a b l e  I I I ) ,  f e m a l e s  a n d  m a l e s
were e q u a l l y  r e p r e s e n t e d .  A d i p o s e  c l i p s  m a d e  u p  a r o u n d  7 . 0  %
o f  t h e  s t e e l h e a d  s a m p l e d ,  w i t h  n i n e  o f  t h e s e  b e i n g  m a l e .
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Ta b l e  I .  S u m m a r y  o f  u p s t r e a m  m i g r a t i n g  s t e e l h e a d  s p a w n e r s  p u t
t h r o u g h  t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  i n  s p r i n g  o f  1 9 9 4 .

Apr 2 1 5 0 5
Apr 2 2 1 0 1
Apr  2 3 3 0 3 2 m a l e s
Apr 2 4 1 0 1
Apr 2 5 1 1 2
Apr 2 6 0 1 1
Apr 2 7 4 3 7
Apr 2 8 6 10 16
Apr  2 9 4 2 6 1 f e m a l e
Apr  3 0 3 12 15 1 m a l e
May 0 2 1 5 6 1 f e m a l e
May 0 3 3 3 6
May 0 5 1 0 1
May 0 6 3 4 7
May 0 7 0 1 1
May 0 8 1 0 1
May 0 9 2 3 5
May 1 0 1 0 1
May 1 1 2 3 5
May 1 4 0 1 1
May 1 8 2 3 5 1 m a l e  /

1 f e m a l e
May 1 9 4 6 10
May 2 0 4 12 16 1 m a l e
May 2 1 5 5 10 1 m a l e
May 2 2 1 0 1

To t a l 58 75 133 6 m a l e  /
Count ma le f e m a l e s t e e l h e a d 3 f e m a l e

DATE T O T A L
(1994)  M A L E  F E M A L E  C O U N T  A D I P O S E  C L I P S
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Fig. 3  Ti r i ng  o f  Steelheac
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Ta b l e  I I .  S u m m a r y  o f  d o w n s t r e a m  m i g r a t i n g  s t e e l h e a d  k e l t s  p u t
t h r o u g h  t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  i n  s p r i n g  o f  1 9 9 4 .

May 0 8 1 0 1 0
May 1 0 0 1 1 0
May 1 1 1 0 1 1
May 1 7 10 15 25 13
May 2 1 2 0 2 1
May 2 4 0 1 1 1
May 2 5 1 0 1 1
May 3 0 1 0 1 1
May 3 1 12 9 21 12
Jun 0 1 1 0 1 0
Jun 0 3 13 11 24 14
Jun 0 5 0 1 1 0
Jun 0 6 10 2 12 7
Jun 0 9 4 2 6 4

DATE T O T A L  F I S H  PREVIOUSLY
( 1 9 9 4 )  M A L E  F E M A L E  C O U N T  M A R K E D  AT  FENCE

2

To t a l
Count

t •

56 4 2  9 8  5 5
ma le  f e m a l e  s t e e l h e a d  r e c a p t u r e s
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a l

Apr  2 1 5 0 5
Apr  2 2 1 0 1
Apr  2 3 3 0 3 2 ma les
A p r  2 4 1 0 1
Apr  2 5 1 1 2
A p r  2 6 0 1 1
Apr  2 7 4 3 7
Apr  2 8 6 10 16
Apr  2 9 4 2 6 1 f e m a l e
A p r  3 0 3 12 15 1 ma le
May 0 2 1 5 6 1 f e m a l e
May 0 3 3 3 6
May 0 5 1 0 1
May 0 6 3 4 7
May 0 7 0 1 1
May 0 8 2 0 2
May 0 9 2 3 5
May 1 0 1 1 2
May 1 1 2 3 5
May 1 4 0 1 1
May 1 7 6 6 12
May 1 8 2 3 5 1 ma le  /

1 f e m a l e
May 1 9 4 6 10
May 2 0 4 12 16 1 male
May 2 1 6 5 11 1 ma le

Lstil May  2 2 1 0 1
May 3 1 6 3 9

--1 J u n  0 1 1 0 1
Jun 0 3 8 2 10
Jun 0 5 0 1 1
Jun 0 6 5 0 5 3 male

1 J u n  0 9 2 0 2

L4iI T o t a l 88 88 176 9 ma le  /
Coun t ma le f e m a l e s t e e l h e a d 3 f e m a l e

a b l e  I I I .  Summary  o f  a l l  i n d i v i d u a l  s t e e l h e a d  h a n d l e d  d u r i n g
L4ampl ing  a t  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  i n  s p r i n g  o f  1 9 9 4 .

DATE T O T A L
I ( 1 9 9 4 )  M A L E  F E M A L E  C O U N T  A D I P O S E  C L I P S

L.]
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L421W i t h  t h e  t o t a l  n u m b e r  o f  s t e e i h e a d  b e i n g  m a r k e d  f o r  t h e  s t u d y
oeing 1 3 3  f i s h ,  t h e  s a m p l e  t a k e n  f o r  m a r k s  a t  9 8  f i s h  a n d  t h e
!umber o f  r e c a p t u r e s  o b s e r v e d  a t  5 5  f i s h ;  t h e  t o t a l  s t e e l h e a d
pawning e s c a p e m e n t  w a s  e s t i m a t e d  a t  2 3 7  f i s h  u p s t r e a m  o f  t h e

c o u n t i n g  f e n c e .  F i f t y  a d d i t i o n a l  s t e e l h e a d  w e r e  e s t i m a t e d  t o
have s p a w n e d  d o w n s t r e a m  o f  t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,

(LI-0m a n  o b s e r v a t i o n  o f  2 5  k e l t s  o n  May  7 ,  1 9 9 4 .  T h e  t o t a l
e s t i m a t e d  s t e e l h e a d  e s c a p e m e n t  i n t o  To b o g g a n  C r e e k  d u r i n g  t h e

- s p r i n g  o f  1 9 9 4  w a s  2 8 7  f i s h .

o b s e r v a t i o n s  o f  s t e e l h e a d  s p a w n i n g  u p s t r e a m  o f  t h e  To b o g g a n
--1Creek. c o u n t i n g  f e n c e  i n d i c a t e  a  m a r k e d  t o  u n m a r k e d  r a t i o  t h a t

Ls s i m i l a r  t o  t h e  k e l t  r e c a p t u r e  d a t a .  O f  t h e  f o r t y  s t e e l h e a d
b s e r v e d  s p a w n i n g  2 1  ( 5 2 . 5  % )  c a r r i e d  a n c h o r  t a g s  ( T a b l e  I V ) ,

as c o m p a r e d  t o  5 5  ( 5 6 . 1  % )  o u t  o f  9 8  f i s h  s a m p l e d  a s  k e l t s .
-1
j n  a d d i t i o n  t o  t h e  1 4 9  s t e e l h e a d  w h i c h  w e  f i t t e d  w i t h  a n c h o r
t a g s  w e  h a n d l e d  1 9  p r e v i o u s l y  t a g g e d  s t e e l h e a d  ( T a b l e  V ) .  T h e

a j o r i t y  o f  t h e s e  s t e e l h e a d ,  f i f t e e n  i n  t o t a l ,  w e r e  t a g g e d  i n
he f a i l  a n d  e a r l y  w i n t e r  o f  1 9 9 3  i n  t h e  B u i k l e y  R i v e r .  T h e r e
as n o  t a g g i n g  d a t a  f o r  t w o  o f  t h e  t a g  n u m b e r s  a n d  o n e  o f  t h e

t a g s  w a s  p u t  o n  i n  t h e  A r e a  4  c o m m e r c i a l  f i s h e r y  a t  t h e  m o u t h
f  t h e  S k e e n a  R i v e r .  T h e  r e m a i n i n g  t a g g e d  f i s h  w a s  a n  a d i p o s e

, - l i p p e d  s t e e l h e a d  w h i c h  w e  t a g g e d  a t  o u r  f e n c e  o n  M a y  6 ,  1 9 9 3
and w h i c h  w e  r e c a p t u r e d  a t  t h e  same  f e n c e  o n  A p r i l  2 9 ,  1 9 9 4 .

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

---1A t o t a l  o f  1 3 6  s c a l e  s a m p l e s  w e r e  t a k e n  f r o m  s t e e l h e a d  w h i c h
t e r e  c a p t u r e d  d u r i n g  t h e  a s s e s s m e n t  w o r k  c a r r i e d  o u t  i n  1 9 9 4 .

hese s c a l e s  h a v e  b e e n  f o r w a r d e d  t o  t h e  D . F . O .  s c a l e  l a b  i n
Vancouve r  f o r  a n a l y s i s .

---,

SUMMARY AND RECOMMENDATIONS

Is a  r e s u l t  o f  s a m p l i n g  d o n e  i n  1 9 9 4  a n  e s c a p e m e n t  e s t i m a t e
' f  2 8 7  s p a w n e r s  w a s  a c h i e v e d  f o r  t h e  To b o g g a n  C r e e k  s t e e l h e a d
s t o c k .  T h i s  e s t i m a t e  w a s  b a s e d  p r i m a r i l y  o n  o b s e r v a t i o n s  o f
s t e e l h e a d  m a r k e d  a n d  r e c a p t u r e d  u t i l i z i n g  t h e  To b o g g a n  C r e e k

4 o u n t i n g  f e n c e .

-she c o u n t i n g  f e n c e  w o r k e d  w e l l  f o r  b o t h  t h e  m a r k i n g  a n d  t h e
e c a p t u r i n g  o f  s t e e i h e a d  i n  To b o g g a n  C r e e k  i n  1 9 9 4 .  S o m e  w o r k

s h o u l d  b e  d o n e  t o  i m p r o v e  t h e  e f f i c i e n c y  o f  s e i n i n g  s t e e l h e a d
' e l t s ,  a n d  t o  i m p r o v e  e s t i m a t i o n  t e c h n i q u e s  b e l o w  t h e  f e n c e .

r i n g  b o t h  t h e  1 9 9 3  a n d  t h e  1 9 9 4  s t u d i e s ,  h a t c h e r y - p r o d u c e d
f i s h  m a d e  u p  a p p r o x i m a t e l y  7 . 0  % o f  t h e  s t e e l h e a d  e s c a p e m e n t
i n t o  To b o g g a n  C r e e k .  S i n c e  n o  a d i p o s e  c l i p p e d  s t e e l h e a d  h a v e
f i v e r  b e e n  p l a n t e d  i n t o  To b o g g a n  C r e e k ,  a n d  s i n c e  t h e  h a t c h e r y
s t e e l h e a d  o b s e r v e d  a r e  o b v i o u s l y  s t r a y s  f r o m  f r y  p l a n t s  i n t o
g r o u t  C r e e k ,  a  p r o p e r  e f f o r t  s h o u l d  b e  made  i n  1 9 9 5  t o  b e t t e r

u a n t i f y  t h e s e  s u b s t a n t i a l  r e t u r n s  o f  a d i p o s e  c l i p p e d  f i s h .
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a b l e  I V .  O b s e r v a t i o n s  m a d e  o f  s p a w n i n g  s t e e l h e a d  u p s t r e a m  o f
- the To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  d u r i n g  t h e  s p r i n g  o f  1 9 9 4 .

t.J

r 26 1 m a l e
r 27 1 m a l e

A p r 28 2 m a l e
r 29 1 m a l e
y 03 1 m a l e
y 06 1 ma le

;ay 09 1 ma le
13 2 ma le

y 14 1 m a l e / 1 f e m a l e
-lay 19 1 m a l e / 2 f e m a l e
(-lay 25 2 m a l e / 1 f e m a l e

64yy
27
30

1
2

m a l e
ma le

S p a g h e t t i  Ta g g e d

t  a I s

J

U n t a g g e d

1 m a l e / 1  f e m a l e

2 m a l e / 2  f e m a l e
1 m a l e

1 f e m a l e

1 f e m a l e
2 m a l e
1 m a l e / 3  f e m a l e
2 m a l e
1 m a l e

1 f e m a l e

17 m a l e / 4  f e m a l e  1 0  m a l e / 9  f e m a l e
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Ta b l e  V .  Ta g g i n g  i n f o r m a t i o n  f r o m  p r e v i o u s l y  t a g g e d  s t e e l h e a d
, h a n d l e d  a t  t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  s p r i n g  o f  1 9 9 4 .

Tag #  D a t e  O b s e r v e d  D a t e  a n d  L o c a t i o n  o f  Ta g g i n gL11)
,S00420  A p r  2 9 \ ' 9 4  M a y  0 6 \ ' 9 3  a t  To b o g g a n  F e n c e

ul iS00562 A p r  3 0 \ ' 9 4  D e c  2 9 \ ' 9 3  n e a r  S m i t h e r s

Apr  2 7 \ ' 9 4  D e c  2 9 \ ' 9 3  n e a r  S m i t h e r sS00563

S00571 Apr  3 0 \ ' 9 4  D e c  3 0 \ ' 9 3  n e a r  S m i t h e r s

15001443 A p r  2 3 \ ' 9 4  S e p  2 5 \ ' 9 3  n e a r  S m i t h e r s

S03211 A p r  2 8 \ ' 9 4  O c t  0 5 \ ' 9 3  n e a r  T r o u t  C r e e k

LAJCO2971 M a y  0 9 \ ' 9 4  J u l  3 0 \ ' 9 3  i n  A r e a  4
R e c a p t u r e d  a f t e r  t a g g i n g  n e a r  T r o u t  C r e e k  o n  O c t  1 1 \ ' 9 3

--1

C03829 A p r  3 0 \ ' 9 4  N o  Ta g g i n g  D a t a  A v a i l a b l e
R e c a p t u r e d  a f t e r  t a g g i n g  n e a r  T r o u t  C r e e k  o n  O c t  2 2 \ ' 9 3

C03508

C07977
7-)
Ltj C07429

C07444

S02435

S02437

S02465

S02467

S02468

S02470

) N 0 3 4 0 0

Apr  2 9 \ ' 9 4

Apr  2 7 \ 1 9 4

May 1 4 \ ' 9 4

May 1 8 \ ' 9 4

May 0 6 \ ' 9 4

Apr  2 8 \ ' 9 4

Apr  2 8 \ ' 9 4

May 0 6 \ ' 9 4

* J u n  0 6 \ ' 9 4

May 0 9 \ ' 9 4

* J u n  0 3 \ 1 9 4

No Ta g g i n g  D a t a  A v a i l a b l e

Dec 0 4 \ ' 9 3  n e a r  S m i t h e r s

Oct 1 1 \ ' 9 3  n e a r  T r o u t  C r e e k

Oct 2 3 \ 1 9 3  n e a r  T r o u t  C r e e k

Sep 3 0 \ ' 9 3  n e a r  T r o u t  C r e e k

Sep 3 0 \ ' 9 3  n e a r  T r o u t  C r e e k

Oct 0 1 \ 1 9 3  n e a r  T r o u t  C r e e k

Oct 0 1 \ ' 9 3  n e a r  T r o u t  C r e e k

Oct 0 3 \ ' 9 3  n e a r  T r o u t  C r e e k

Oct 0 5 \ ' 9 3  n e a r  T r o u t  C r e e k

Sep 0 2 \ ' 9 3  a t  M o r i c e t o w n

* O b s e r v e d  d u r i n g  t h e i r  d o w n s t r e a m  m i g r a t i o n  a s  k e l t s ,  a l l  o f
t h e  o t h e r  s t e e l h e a d  w e r e  o b s e r v e d  d u r i n g  u p s t r e a m  m i g r a t i o n .
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A p p e n d i x  1 .  U p s t r e a m  m i g r a t i n g  s t e e l h e a d  s p a w n e r s  p u t  t h r o u g h
t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  d u r i n g  t h e  s p r i n g  o f  1 9 9 4 .

Apr 21 M 3 4 . 0 1 5 . 0 03311 88648-R1
M 3 2 . 0 1 0 . 0 03312 R2
M 3 0 . 0 9 . 0 03313 R3
M 2 8 . 0 7 . 0 03314 R4
M 36 .0 1 8 . 0 03315 R5

Apr 22 M 2 4 . 0 5 . 0 03316 NO SCALES
Apr 23 M 3 2 . 0 11 . 0 *S01443 88649-R1

M(AD) 3 5 . 5 1 5 . 0 03317 R2
M(AD) 3 2 . 0 11 . 0 03318 R3

Apr 24 M 3 1 . 0 1 0 . 0 03319 R4
Apr 25 F 2 5 . 0 7 . 0 03320 R5

M 3 1 . 0 1 3 . 0 03321 88650-R1
Apr 26 F 2 7 . 0 7 . 0 03322 R2
Apr 27 M 2 9 . 0 1 0 . 0 03323 R3

M 2 9 . 0 1 0 . 0 03324 R4
F 2 7 . 5 8 . 0 *S00563 R5
M 3 0 . 0 11 . 0 03325 51843-R1
M 2 6 . 0 6 . 0 *C07977 R2
F 2 9 . 0 8 . 0 S00701 R3
F 2 4 . 5 5 . 0 S00702 R4

Apr 28 M 3 1 . 5 1 4 . 0 *S03211 R5
M 1 4 . 5 1 . 5 S00703 51844-R1
F 2 8 . 0 7 . 0 500704 R2
F 3 2 . 0 1 0 . 0 500705 R3
F 2 8 . 0 8 . 0 500706 R4
F 2 7 . 5 7 . 0 500707 R5
F 3 2 . 0 1 2 . 0 S00708 51845-R1
M 1 7 . 0 4 . 0 *S02465 R2
M 2 7 . 0 7 . 0 *S02437 R3
M 2 7 . 5 7 . 0 500709 R4
F 2 8 . 0 9 . 0 500710 R5
F 3 2 . 0 1 3 . 0 500711 50391-R1
F 2 9 . 0 9 . 0 S00712 R2
F 2 7 . 0 8 . 0 S00713 R3
F 2 6 . 5 7 . 0 500714 R4
M 3 1 . 0 11 . 0 500715 R5

Apr 29 F(AD) 2 8 . 0 9 .0 *S00420 50392-R1
M 3 1 . 0 1 0 . 0 S00716 R2
M 2 7 . 5 7 . 0 S00717 R3
M 2 8 . 0 8 . 0 *C03508 R4
F 3 1 . 0 11 . 0 500718 R5
M 2 9 . 0 11 . 0 S00719 50393-R1

Apr 30 F 3 0 . 0 11 . 0 S00720 R2
F 2 8 . 0 8 . 0 S00721 R3
M(AD) 3 3 . 0 1 3 . 0 500722 R4
F 2 8 . 0 9 . 0 500723 R5

DATE S E X  L E N G T H  W E I G H T  T A G  #  S C A L E  #
(1994 )  ( I N S . )  ( L B S . )  ( O R . )

1



A p p e n d i x  1 .  U p s t r e a m  m i g r a t i n g  s t e e i h e a d  s p a w n e r s  p u t  t h r o u g h
t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  d u r i n g  t h e  s p r i n g  o f  1 9 9 4 .

Apr 30 F 2 8 . 0 8 . 0 S00724 50394-R1
F 2 9 . 0 1 0 . 0 S00725 R2
M 3 5 . 0 1 7 . 0 500726 R3
F 2 6 . 0 7 . 0 *C03829 R4
F 3 0 . 0 11 . 0 500727 R5
F 2 6 . 0 7 . 0 S00728 50395-R1
M 2 9 . 0 9 .0 *S00562 R2
F 2 9 . 0 7 . 0 S00729 R3
F 2 6 . 0 6 .0 S00730 R4
F 2 8 . 0 9 . 0 *S00571 R5
F 2 9 . 0 9 . 0 S00731 50396-R1

May 02 F 2 9 . 5 8 . 0 S00732 R2
M 3 2 . 0 10 .0 S00733 R3
F(AD) 2 8 . 5 7 . 0 S00734 R4
F 3 1 . 0 1 0 . 0 500735 R5
F 2 8 . 5 8 . 0 S00736 50397-R1
F 2 8 . 0 8 . 0 500737 R2

May 03 F 2 8 . 0 9 . 0 S00738 R3
M 2 3 . 0 4 . 0 S00739 R4
M 3 4 . 0 1 4 . 0 S00740 R5
M 2 5 . 5 6 . 0 500741 50398-R1
F 2 5 . 0 5 . 0 500742 R2
F 2 8 . 0 8 . 0 500743 R3

May 05 M 2 4 . 0 5 . 0 S00744 R4
May 06 M 2 1 . 5 4 . 0 S00745 R5

F 2 8 . 0 8 . 0 S00746 50399-R1
F 2 8 . 0 9 . 0 500747 R2
M 3 2 . 5 1 0 . 0 *S02435 R3
F 2 9 . 0 1 0 . 0 *S02467 R4
F 2 8 . 5 9 . 0 S00748 R5
M 3 1 . 0 1 0 . 0 S00749 50400-R1

May 07 F 2 7 . 0 7 . 0 500750 R2
May 08 M 3 2 . 0 11 . 0 500751 R3
May 09 M 3 2 . 0 11 . 5 *CO2971 R4

F 2 9 . 0 1 0 . 0 500752 R5
F 2 8 . 5 7 . 5 *S02470 50401-R1
M 1 3 . 5 0 . 5 500754 R2
F 2 9 . 0 8 . 5 S00755 R3

May 10 M 3 1 . 0 1 0 . 0 S00756 R4
May 11 F 2 8 . 0 7 . 0 500758 50402-R1

M 2 2 . 0 3 . 0 500759 R2
F 2 7 . 0 7 . 0 500760 R3
M 2 2 . 0 4 . 0 500761 R4
F 2 6 . 0 7 . 0 500762 R5

May 14 F 2 8 . 0 8 . 0 *C07429 50403-R1
May 18 F(AD) 2 9 . 0 8 . 0 500773 50403-R3

DATE S E X  L E N G T H  W E I G H T  T A G  #  S C A L E  #
(1994 )  ( I N S . )  ( L B S . )  ( O R . )



A p p e n d i x  1 .  U p s t r e a m  m i g r a t i n g  s t e e l h e a d  s p a w n e r s  p u t  t h r o u g h
t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  d u r i n g  t h e  s p r i n g  o f  1 9 9 4 .

May 18 F 27 .0 6 . 0 S00774 50403-R4
M 31.0 9 . 0 S00775 R5
M(AD) 25 .0 5 . 0 S00776 50404-R1
F 26 .0 6 .0 *C07444 R2

May 19 F 30 .0 9 . 0 S00777 R4
F 31 .5 8 . 0 S00778 R5
F 28 .5 9 .0 S00779 50405-R1
M 23.0 5 . 0 S00780 R2
M 31 .0 1 0 . 0 S00781 R3
F 28 .0 7 . 0 S00782 R4
M 27.5 6 . 0 S00783 R5
M 21.0 3 . 0 S00784 50406-R1
F 29 .5 1 0 . 0 S00786 R2
F 32 .5 11 . 0 S00787 R3

May 20 F 28.0 8 . 0 S00788 R4
F 29.0 8 . 0 S00789 R5
F 29 .0 8 . 0 S00790 50407-R1
F 32 .0 11 . 0 S00791 R2
F 26 .5 9 .0 500792 R3
F 17 .0 3 . 0 S00793 R4
M 29.0 8 . 0 500795 R5
F 27 .0 7 . 0 S00794 NO SCALES
M 3 0 . 5 1 0 . 0 500796 50408-R1
M(AD) 18 .0 3 . 0 S00798 R2
F 30 .0 11 . 0 S00799 R3
M 36 .0 1 4 . 0 S00800 R4
F 29 .5 9 .0 500802 R5
F 28 .0 8 . 0 S00801 NO SCALES
F 27 .5 9 . 0 S00803 NO SCALES
F 29.0 1 0 . 0 500804 50409-R1

May 21 F 29 .0 1 0 . 0 500805 R2
F 22 .0 4 . 0 S00806 R3
M 23 .0 5 . 0 S00808 R4
M 22.0 4 . 0 500810 R5
F 26 .0 7 . 0 S00809 NO SCALES
F 2 7 . 5 7 . 0 500811 50410-R1
M 29.0 7 . 0 S00812 R3
M(AD) 21 .5 3 . 0 S00813 R4
F 25 0 5 . 0 S00814 R5
M 33 .5 1 4 . 0 *S00769 NO SCALES

May 22 M 32 .0 9 . 5 S00825 52451-R1

DATE S E X  L E N G T H  W E I G H T  T A G  #  S C A L E  #
( 1 9 9 4 )  ( I N S . )  ( L B S . )  ( O R . )

133 u p s t r e a m  m i g r a n t s ;  5 8  m a l e / 7 5  f e m a l e ;  1 2 4  w i l d / 9  h a t c h e r y

* -  p r e v i o u s l y  t a g g e d  r e c a p t u r e s
(AD) -  a d i p o s e  c l i p p e d  h a t c h e r y  s t e e l h e a d



A p p e n d i x  2 .  D o w n s t r e a m  m i g r a t i n g  s t e e l h e a d  k e l t s  p u t  t h r o u g h
t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  d u r i n g  t h e  s p r i n g  o f  1 9 9 4 .

May 08 M 32 .0 N/N **NO TAG
May 10 F 26 .0 N/N * * * 5 0 0 7 5 7 50401-R5
May 11 M 31 .0 Y / Y- * * 5 0 0 7 5 6
May 17 F 29 .0 N/N 500763

F 27 .0 Y/Y - S02437
M 33 .0 N/N S00764
M 3 2 . 0 Y /Y. - 03312
M 34 .0 Y / Y- 03311
M 32 .0 Y / Y - S00733 50404-R1
F 27 .5 Y/Y S00563
M 3 3 . 5 N/N S00765
F 27 .0 N/N S00766
F 28 .0 N/N S00767
F 28 .0 N/N S00768
M 33 .5 N/N S00769
F 25.0 Y/Y - 03320
M 21.5 N/N S00770
F 32 .0 N/N S00771
F 29 .0 Y/Y S00731
F 27.0 Y/Y - S00750
F 29 .0 Y/Y S00701
F 3 8 . 0 N/N S00772 50403-R2
F 26 .0 Y/Y C03829
F 26 .0 Y/Y - 500728
F 26 .0 Y/Y S00730
M 32 .0 N/N **NO TAG
M 34 .5 N/N **NO TAG
M 29 .0 Y/Y- - * *S00709

May 21 M 29.0 Y / Y ' * *S00795
M 34 .0 N/N **NO TAG 50410-R2

May 24 F 32 .0 Y/Y **S00708
May 25 M 3 1 . 0 Y / Y- * * *  0 3 3 2 1 52451-R2
May 30 M(AD) 35 .5 Y / Y- * * *  0 3 3 1 7
May 31 M 32 .0 Y / Y- S00733

M 31.0 N/N S00815
M 16 .0 N/N S00816
F 29 .0 Y/Y - S00805
F 27 .0 Y/Y - - 500774
F 26 .5 N/N S00817
M 28.0 N/N S00818
M 32 .5 Y / Y ' S02435
F 29 .0 Y/Y - S00790
F 27.0 N/N S00819
M 32 .0 Y / Y- S00825

DATE S E X  L E N G T H  T A G G E D /  T A G  #
( 1 9 9 4 )  ( I N S . )  P U N C H E D  ( O R . )

SCALE #



A p p e n d i x  2 .  D o w n s t r e a m  m i g r a t i n g  s t e e l h e a d  k e l t s  p u t  t h r o u g h
t h e  To b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  d u r i n g  t h e  s p r i n g  o f  1 9 9 4 .

May 3 1 M 36 .0 Y/Y - 500800
M 23 .0 N/N S00820
M(AD) 33 .0 Y /Y S00722
F 27 .0 N/N S00821
M 27 .5 N/N S00822
F 28 .0 Y /Y - S00801
M 22.0 Y/Y - 500761
F 29 .0 Y /Y S00712
M 32 .0 N/N S00823
F 26 .0 Y /Y - 500809

Jun 0 1 M 34 .0 N/N **NO TAG
Jun 0 3 M 3 0 . 5 N/Y **NO TAG

M 34 .0 N/N NO TAG
F 24 .0 N/N S00824
M 3 2 . 5 N/N S00826
F 26 .0 Y /Y - C07444
M 29 .0 N/N S00827
F 3 2 . 5 Y/Y - 500787
M 36 .0 Y/Y - 03315
M 23 .0 N/N S00828
F 27 .5 Y/Y S00811
M 29 .0 N/N S00829
F 27.0 Y/Y ' S00794
F 28.0 Y /Y / S00782
F 29.0 N/Y - S00830
M 3 4 . 0 N/N S00831
M 27.0 N/N S00832
F 3 1 . 5 Y /Y 500778
F 25 .0 Y/N *N03400
M 32 .0 Y /Y ' S01443
M(AD) 25 .0 Y /Y -- S00776
F 28 .5 Y/Y - S02470
F 29 .5 Y/Y - 500786
M 3 3 . 5 Y/N S00769
M 25.0 N/N S00833

Jun 0 5 F 26 .0 N/N * * * 5 0 0 8 3 4 52451-R3
Jun 0 6 M 29.0 Y/Y - 03324

M 21.0 Y/Y - 500784
M 21 .5 Y/N S00745
M(AD) 24 .0 N/N NO TAG 52452-R1
M 24.0 N/N S00835
F 3 0 . 0 Y/Y / S00799
F 28.0 Y/Y S00788
M 24 .0 Y/Y ' S00744

DATE S E X  L E N G T H  T A G G E D /  T A G  #
( 1 9 9 4 )  ( I N S . )  P U N C H E D  ( O R . )

SCALE #



A p p e n d i x  2 .  D o w n s t r e a m  m i g r a t i n g  s t e e l h e a d  k e i t s  p u t  t h r o u g h
t h e  T o b o g g a n  C r e e k  c o u n t i n g  f e n c e ,  d u r i n g  t h e  s p r i n g  o f  1 9 9 4 .

J u n 06 M(AD) 2 3 . 0 N /N S 0 0 8 3 8 5 2 4 5 1 - R 4
M(AD) 2 3 . 0 Y / N * S 0 2 4 6 8 5 2 4 5 1 - R 5
M 2 8 . 5 N /N S 0 0 8 3 9
M 1 7 . 0 Y / Y  ' S 0 2 4 6 5

J u n 09 M 3 2 . 0 N /N * * N O  T A G
M 2 9 . 0 Y / Y ' 0 3 3 2 3
F 2 8 . 5 Y / Y ' 5 0 0 7 7 9
M 3 0 . 0 Y / Y  - 0 3 3 1 3
M 3 6 . 0 N /N S 0 0 8 4 0
F 2 9 . 0 Y / Y / 5 0 0 7 2 5

DATE S E X  L E N G T H  T A G G E D /  T A G  #
( 1 9 9 4 )  ( I N S . )  P U N C H E D  ( O R . )

SCALE #

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
98 d o w n s t r e a m  m i g r a n t s ;  5 6  m a l e / 4 2  f e m a l e ;  9 2  w i l d / 6  h a t c h e r y
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
* -  p r e v i o u s l y  t a g g e d  r e c a p t u r e s
* *  -  d e a d p i t c h e d  f r o m  a b o v e  f e n c e
* * *  -  l i v e p i t c h e d  f r o m  a b o v e  f e n c e
( A D )  -  a d i p o s e  c l i p p e d  h a t c h e r y  s t e e l h e a d

OF T H E  9 8  S T E E L H E A D  T R O U T CAPTURED A N D  S A M P L E D  D U R I N G  T H E I R
M I G R AT I O N  D O W N S T R E A M ,  5 5  H A D  B E E N  P R E V I O U S LY  C A P T U R E D  A N D
MARKED D U R I N G  T H E I R  UPSTREAM M I G R AT I O N .  T W O  F I S H  O U T  O F  T H E S E
55 H A D  L O S T  T H E I R  TA G  B U T  WERE I D E N T I F I E D  A S  MARKED B Y  T H E I R
OPERCULUM PUNCH.  T W O  F I S H  O U T  O F  T H E S E  5 5  W E R E  TA G G E D  B U T  D I D
NOT H A V E  A N  OPERCULUM PUNCH ( # 5 0 0 7 4 5  A N D  # S 0 0 7 6 9 ) ,  T H E S E  F I S H
WERE T W O  O F  O N LY  T H R E E  T H AT  W E R E  TA G G E D  B U T  N O T  OPERCULUM
PUNCHED ( # S 0 0 7 4 6  WA S  T H E  T H I R D )  D U R I N G  UPSTREAM TA G G I N G .  A L L
OF T H E  R E M A I N I N G  5 1  P R E V I O U S LY  CAPTURED S T E E L H E A D  WERE TAGGED
AND P U N C H E D .

OF T H E  4 3  S T E E L H E A D  T H AT  WERE CAPTURED D U R I N G  T H E I R  M I G R AT I O N
DOWNSTREAM T H A T  WERE N O T  CAPTURED W H I L E  M I G R AT I N G  UPSTREAM
ONLY T W O  C A R R I E D  S PA G H E T T I  TA G S ,  B O T H  O F  T H E S E  WERE TA G G E D  A T
OTHER L O C AT I O N S  D U R I N G  T H E  F A L L  O F  1 9 9 3 .  A L L  O F  T H E  R E M A I N I N G
41 UNMARKED S T E E L H E A D  WERE N E I T H E R  TAGGED O R  P U N C H E D .


