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A b s t r a c t

Between J u l y  1 7  a n d  A u g u s t  1 6 ,  1 9 8 9 ,  F i s h e r i e s  B r a n c h  p e r s o n n e l
a t t e n d e d  t h e  S k e e n a  R i v e r  t e s t  ( g i l l n e t )  f i s h e r y  v e s s e l  w h i c h
o p e r a t e d  6  k m  u p s t r e a m  o f  t h e  S k e e n a  R i v e r  e s t u a r y .  O n e  h u n d r e d
and t h i r t e e n  s t e e l h e a d  t r o u t  ( O n c o r h y n c h u s  m y k i s s )  w e r e  c a p t u r e d ,
o f  w h i c h  5 5  ( 4 8 . 7 % )  w e r e  d e a d  w h e n  l a n d e d ,  4 9  w e r e  r a d i o  t a g g e d
(43.4%)  a n d  9  ( 8 . 0 % )  w e r e  a n c h o r  t a g g e d .  N o n e  o f  t h e  a n c h o r  t a g g e d
f i s h  w e r e  r e c a p t u r e d .  A m o n g  4 9  f i s h  r a d i o  t a g g e d ,  7  ( 1 4 . 3 % )  w e r e
r e l o c a t e d  b y  a  s t a t i o n a r y  r a d i o  r e c e i v e r  9 8  k m  u p s t r e a m  o f  t h e
t a g g i n g  s i t e .  T h e s e  s e v e n  f i s h  h a d  a n  a v e r a g e  m i g r a t i o n  r a t e  o f
7 . 0  k m / d a y ,  l e s s  t h a n  t h a t  o f  s e i n e  c a u g h t  f i s h  f o r  t h e  s a m e
s e c t i o n  o f  t h e  S k e e n a  R i v e r  ( 1 0 . 4  k m / d a y ) .  O n e  r a d i o  t a g g e d  f i s h
was c a u g h t  a n d  k i l l e d  i n  a  n a t i v e  n e t  f i s h e r y  w h i l e  a n o t h e r  3  w e r e
found d e a d  n e a r  t h e  o r i g i n a l  t a g g i n g  s i t e .  T h e  s u r v i v a l  o f
s t e e l h e a d  r e l e a s e d  f r o m  g i l l n e t s  i s  q u e s t i o n e d .
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I n t r o d u c t i o n

More t h a n  a  d e c a d e  a g o  Chudyk  a n d  N a r v e r  ( 1 9 7 6 )  c o n c l u d e d  t h a t  t h e

Skeena R i v e r  summer s t e e l h e a d  ( O n c o r h y n c h u s  m v k i s s )  p o p u l a t i o n  was

on t h e  d e c l i n e  a n d  o n l y  a  s m a l l  p o r t i o n  o f  i t s  f o r m e r  a b u n d a n c e .

They a t t r i b u t e d  t h i s  t o  t h e  i n t e n s i f i e d  s o c k e y e  g i l l n e t  f i s h e r y  a n d

i t s  b y - c a t c h  o f  s t e e l h e a d .  F u r t h e r  t o  t h i s  t h e y  h y p o t h e s i z e d  t h a t

d i s c r e t e  s t o c k s  o f  s t e e l h e a d  move s e p a r a t e l y  t h r o u g h  t h e  c o m m e r c i a l

f i s h e r y  a n d  t h a t  some s t o c k s  w o u l d  t h e r e f o r e  b e  i m p a c t e d  m o r e  t h a n

o t h e r s .

I n  1 9 7 8  a n d  1 9 7 9 ,  r a d i o  t a g g i n g  s t u d i e s  w e r e  u n d e r t a k e n  t o  i d e n t i f y
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t h e  t i m i n g  o f  s p e c i f i c  s t o c k s  o f  s t e e l h e a d  a s  t h e y  e n t e r e d  t h e

Skeena R i v e r  ( L o u g h  1 9 7 9 ,  L o u g h ,  1 9 8 1 ) .  C o x - R o g e r s  ( 1 9 8 5 )  f u r t h e r

i n v e s t i g a t e d  r u n  t i m i n g  b y  e x a m i n i n g  t h e  m o r p h o l o g i c a l

c h a r a c t e r i s t i c s  o f  i n d i v i d u a l  S k e e n a  t r i b u t a r y  s t o c k s .  M o r e  r e c e n t

t e l e m e t r y  s t u d i e s  b y  S p e n c e  ( 1 9 8 9 )  a l s o  a t t e m p t e d  t o  p r o v i d e

f u r t h e r  r u n  t i m i n g  d a t a .  A l t h o u g h  p r e v i o u s  s t u d i e s  h a v e  p r o v i d e d

u s e f u l  i n f o r m a t i o n ,  t h e r e  r e m a i n s  some u n c e r t a i n t i e s  a b o u t  s t o c k

s p e c i f i c  r u n  t i m i n g  w i t h i n  a n d  b e t w e e n  y e a r s .

T h i s  s t u d y  i s  a  c o n t i n u a t i o n  o f  r a d i o  t e l e m e t r y  w o r k  c o n d u c t e d

p r e v i o u s l y .  T h e  p u r p o s e  o f  t h i s  s t u d y  was t o  f u r t h e r  r e f i n e  s t o c k

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

w a t e r s h e d .  A  s e c o n d a r y  o b j e c t i v e  w a s  t o  o b t a i n  m i g r a t i o n  r a t e

d a t a .

Study A r e a

The S k e e n a  R i v e r  i s  s i t u a t e d  i n  w e s t  c e n t r a l  B r i t i s h  C o l u m b i a .  I t

d r a i n s  a n  a r e a  o f  a p p r o x i m a t e l y  5 2  0 0 0  s q u a r e  k i l o m e t r e s  a n d  i s  t h e

second l a r g e s t  w a t e r s h e d  l o c a t e d  e n t i r e l y  w i t h i n  t h e  p r o v i n c e  o f

B r i t i s h  C o l u m b i a .  O r i g i n a t i n g  i n  t h e  S k e e n a  M o u n t a i n s ,  i t  f l o w s

southwest  f o r  a p p r o x i m a t e l y  5 3 0  k i l o m e t r e s  b e f o r e  e m p t y i n g  i n t o

Chatham S o u n d  n e a r  P r i n c e  R u p e r t  a t  t h e  5 4 t h  p a r a l l e l .  E x t e n s i v e

commerc ia l  g i l l n e t ,  s e i n e  a n d  o r / t r o l l  f i s h e r i e s  e x i s t  i n  t h e  a r e a s

a d j a c e n t  t o  t h e  S k e e n a  e s t u a r y  b e t w e e n  l a t e  J u n e  a n d  S e p t e m b e r

(Spence 1 9 8 9 ) .
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Figure I. M a p  of the Skeena River watershed showing important geographic reference
points H E  denotes stationary radio telemetry scanner stations).
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I n - r i v e r  n a t i v e  a n d  s p o r t  f i s h e r i e s  o c c u r  t h r o u g h o u t  t h e  S k e e n a

mainstem a n d  s e v e r a l  t r i b u t a r i e s  m a i n l y  t h r o u g h  t h e  J u l y  t o  O c t o b e r

p e r i o d .

The S k e e n a  R i v e r  w a t e r s h e d  a n d  i t s  a s s o c i a t e d  f i s h e r i e s  h a v e  b e e n

d e s c r i b e d  p r e v i o u s l y  ( C h u d y k  a n d  N a r v e r  1 9 7 6 ,  L o u g h  1 9 8 1 ,  S p e n c e

1 9 8 9 ) .  T h e  S k e e n a  R i v e r  t e s t  f i s h e r y  o p e r a t e s  a t  T y e e ,

a p p r o x i m a t e l y  s i x  k i l o m e t r e s  u p s t r e a m  o f  t h e  r i v e r  m o u t h  ( F i g u r e

1) .

M a t e r i a l s  a n d  M e t h o d s

Ta g g i n g  o p e r a t i o n s  o c c u r r e d  a b o a r d  t h e  S k e e n a  R i v e r  t e s t  f i s h i n g

v e s s e l ,  a  t w e l v e  m e t r e  c o n v e n t i o n a l  g i l l n e t t e r .  T h e  g i l l n e t

employed w a s  2 0 0  f a t h o m s  i n  l e n g t h  a n d  b e t w e e n  2 . 5  a n d  2 . 7  f a t h o m s

deep ( b e t w e e n  2 0  a n d  4 0  meshes d e e p ,  d e p e n d e n t  o n  mesh s i z e ) .  T h e

n e t  c o n s i s t e d  o f  1 0  e q u a l  p a n e l s  r a n g i n g  i n  mesh  s i z e  f r o m  9  t o  2 0

c e n t i m e t r e s  h u n g  a t  a  r a t i o  o f  2 : 1 .  G i l l n e t  s e t s  w e r e  made o n  e a c h

t i d e  c h a n g e  o c c u r r i n g  d u r i n g  d a y l i g h t  h o u r s .  T h e  n e t  w a s  s e t

p e r p e n d i c u l a r  t o  t h e  f l o w  o f  t h e  r i v e r  f o r  a  d u r a t i o n  o f  o n e  h o u r .

R e t r i e v a l  o f  t h e  n e t  a n d  r e m o v a l  o f  f i s h  c a u g h t  a c c o u n t e d  f o r

between t h r e e  a n d  t h i r t y - o n e  m i n u t e s  o f  e x t r a  f i s h i n g  t i m e  f o r  t h e

p o r t i o n  o f  n e t  r e m a i n i n g  i n  t h e  w a t e r .

L i v e  f i s h  c a u g h t  i n  t h e  g i l l n e t  w e r e  e i t h e r  g e n t l y  p u l l e d  f r o m  t h e

n e t  o r  t h e  n e t  w a s  c u t  t o  e x t r a c t  f i s h .  S t e e l h e a d  w e r e  t h e n  h e l d
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f o r  b e t w e e n  t w o  a n d  s e v e n t y - f i v e  m i n u t e s  i n  a n  o x y g e n a t e d  1 5 0  l i t r e

p l a s t i c  t u b .  F i s h  t h a t  a p p e a r e d  f a t i g u e d  o r  b l e e d i n g  ( s i g n i f i c a n t

b l o o d  l o s s )  w e r e  a n c h o r  t a g g e d  a n d  r e l e a s e d .  S t e e l h e a d  t h a t

a p p e a r e d  i n  g o o d  c o n d i t i o n  r e c e i v e d  o r a l l y  i m p l a n t e d  r a d i o

t r a n s m i t t e r s .  T r a n s m i t t e r s  w e r e  g e n t l y  i n s e r t e d  i n t o  t h e  s t o m a c h

w i t h  t h e  a i d  o f  a  h o l l o w  f i b r e g l a s s  t u b e  ( H o o t o n  a n d  L i r e t t e ,  1 9 8 6 )

and t w o  numbered a n c h o r  t a g s  w e r e  a f f i x e d  a t  t h e  b a s e  o f  t h e  d o r s a l

f i n  t o  i n d i c a t e  t h e  p r e s e n c e  o f  a  r a d i o  t r a n s m i t t e r .  F o r k  l e n g t h s

w e r e  r e c o r d e d  f o r  a l l  s t e e l h e a d  c a p t u r e d .  N o  a n a e s t h e t i c  was  u s e d

d u r i n g  t h e  h a n d l i n g  p r o c e s s .

R a d i o  t r a n s m i t t e r s  ( L o t e k  E n g i n e e r i n g ,  A u r o r a ,  O n t a r i o )  o f  t h r e e

s i z e s  w e r e  u s e d  ( 1 . 6  x  4 . 5  c e n t i m e t r e s ,  1 . 6  x  7 . 0  c e n t i m e t r e s ,  2 . 0

x  7 . 5  c e n t i m e t r e s ) .  T r a n s m i t t e r s  w e r e  c y l i n d r i c a l l y  s h a p e d  a n d

e q u i p p e d  w i t h  a n  e x t e r n a l  w h i p  a n t e n n a  o n  t h e  a n t e r i o r  e n d  o f  t h e

t a g  t h a t  w a s  a l l o w e d  t o  p r o t r u d e  f r o m  t h e  f i s h ' s  m o u t h s .  F o u r

t r a n s m i t t e r s  o f  d i f f e r e n t  p u l s e  t y p e s  ( p u l s e  r e p e t i t i o n  e n c o d i n g )

were  a s s i g n e d  t o  a  g i v e n  f r e q u e n c y  t o  f a c i l i t a t e  a  r e d u c t i o n  i n

scan t i m e  n e c e s s a r y  t o  s e a r c h  t h r o u g h  a l l  f r e q u e n c i e s  a t  l a r g e .

T r a n s m i t t e r  l i f e  e x p e c t a n c y  v a r i e d  b e t w e e n  f i v e  a n d  t e n  m o n t h s

a c c o r d i n g  t o  b a t t e r y  s i z e .  R a d i o  f r e q u e n c i e s  r a n g e d  f r o m  1 5 1 . 0 1 4

MHz t o  1 5 1 . 2 7 4  M H z .

T r a n s m i t t e r  e q u i p p e d  s t e e l h e a d  w e r e  m o n i t o r e d  b y  b o t h  b y  s t a t i o n a r y

r e c e i v e r s  ( L o t e k  E n g i n e e r i n g ,  A u r o r a ,  O n t a r i o )  a n d  a i r c r a f t .  F i v e

r e c e i v e r s  w i t h  t h r e e  o r  f o u r  e l e m e n t  Y a g i  a n t e n n a s  w e r e  d e p l o y e d  a t

s t r a t e g i c  p o i n t s  ( 9 8 ,  1 2 8 ,  2 5 0 ,  2 6 5  a n d  2 6 9  k i l o m e t r e s )  u p s t r e a m  o f
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t h e  p o i n t  o f  t a g g i n g .  T e l e m e t r y  e q u i p m e n t  a n d  m i g r a t i o n  m o n i t o r i n g

has b e e n  d e s c r i b e d  p r e v i o u s l y  ( S p e n c e ,  1 9 8 9 ) .

M i g r a t i o n  r a t e s  w e r e  c a l c u l a t e d  b y  d i v i d i n g  t h e  d i s t a n c e  t r a v e l l e d

by t h e  e l a p s e d  t i m e  b e t w e e n  d e t e c t i o n s .  T h e s e  r a t e s  t h e r e f o r e

(

r e p r e s e n t  o n l y  a n  a v e r a g e  f o r  a  g i v e n  p e r i o d .

R e s u l t s  a n d  D i s c u s s i o n

One h u n d r e d  a n d  t h i r t e e n  s t e e l h e a d  w e r e  c a p t u r e d  i n  t h e  t e s t

f i s h e r y  n e t  b e t w e e n  J u l y  1 7  a n d  A u g u s t  1 6 ,  1 9 8 9 .  O f  t h e s e ,  5 5

(48 .7%)  w e r e  d e a d  o r  d i e d  a l m o s t  i m m e d i a t e l y  a f t e r  b e i n g  l a n d e d .

Among 5 8  s t e e l h e a d  w h i c h  s u r v i v e d  g i l l n e t t i n g ,  4 9  w e r e  j u d g e d  t o  b e

s u f f i c i e n t l y  h e a l t h y  t o  b e  r a d i o  t a g g e d .  T h e  r e m a i n d e r  w e r e

v i s i b l y  i n j u r e d  a n d  r e c e i v e d  o n l y  a n  a n c h o r  t a g  ( T a b l e  1 ) .

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

F i s h  w e r e  g i l l e d ,  g i r t h e d  a n d  t a n g l e d  w i t h  n o  r e l a t i o n s h i p  b e t w e e n

f i s h  s i z e  a n d  mesh s i z e .  O g u s s  a n d  A n d r e w s  ( 1 9 7 7 )  a l s o  f o u n d  t h a t

t h e r e  was  n o  s i g n i f i c a n t  i n f l u e n c e  o f  mesh s i z e  o n  s t e e l h e a d  c a t c h .

However,  i n  t h e  same s t u d y  i t  was d e t e r m i n e d  t h a t  s t e e l h e a d  a t  t h e

mouth o f  t h e  S k e e n a  a p p e a r  m o s t  l i k e l y  t o  b e  c a u g h t  i n  t h e  t o p  o f

t h e  g i l l n e t .

S t e e l h e a d  m o v e d  i n t o  t h e  r i v e r  w i t h  t h e  g r e a t e s t  f r e q u e n c y  o n

incoming  t i d e s .  G i l l n e t  s e t s  m a d e  a t  l o w  s l a c k  t i d e  c a u g h t  9 5

(84%) o f  t h e  1 1 3  f i s h  c a u g h t  w h i l e  s e t s  m a d e  a t  h i g h  s l a c k  t i d e



caught  o n l y  1 8  ( 1 6 % ) .

The 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  o f  a l l  s t e e l h e a d  c a u g h t  i n  t h e

Tyee t e s t  f i s h e r y  b e t w e e n  J u l y  1 7  a n d  A u g u s t  1 6 ,  1 9 8 9  ( F i g u r e  2 )

shows t h a t  s t e e l h e a d  r a n g e d  i n  l e n g t h  f r o m  5 3  t o  1 0 5  c e n t i m e t r e s

w i t h  f e m a l e s  ( 6 4 . 6 % )  o u t n u m b e r i n g  m a l e s  a l m o s t  2  t o  1 .  T h e  m e a n

l e n g t h  o f  a l l  1 1 2  m e a s u r a b l e  s t e e l h e a d  o b t a i n e d  w a s  7 6 . 8

c e n t i m e t r e s .

1

Only t w e n t y  e i g h t  r a d i o  t a g g e d  s t e e l h e a d  w e r e  r e l o c a t e d .  O f  t h e s e

f i s h ,  a  m e r e  e i g h t  c o n t i n u e d  t h e i r  u p s t r e a m  m i g r a t i o n  ( a s  i n d i c a t e d

by s t a t i o n a r y  r e c e i v e r s  l o c a t e d  a l o n g  t h e  m a i n s t e m  S k e e n a  R i v e r ) ,

t h r e e  w e r e  f o u n d  d e a d  f l o a t i n g  n e a r  t h e  o r i g i n a l  t a g g i n g  s i t e ,  a n d

t h e  r e m a i n i n g  s e v e n t e e n  f i s h  l i n g e r e d  n e a r  t h e  t a g g i n g  s i t e  o r

d r i f t e d  d o w n s t r e a m  a f t e r  a  b r i e f  u p s t r e a m  m i g r a t i o n  ( t h e

i m p l i c a t i o n  i s  t h a t  t h e s e  f i s h  h a d  d i e d  a n d  w e r e  d r i f t i n g  w i t h  t h e

t i d a l  i n f l u e n c e ) .  N o n e  o f  t h e  a n c h o r  t a g g e d  s t e e l h e a d  w e r e

r e c o v e r e d .

Of  t h e  e i g h t  r a d i o  t a g g e d  f i s h  t h a t  a r e  k n o w n  t o  h a v e  c o n t i n u e d

t h e i r  u p s t r e a m  m i g r a t i o n ,  o n e  w a s  k i l l e d  i n  a  n a t i v e  n e t  f i s h e r y
[ .

n e a r  K i t s e g u e c l a  a n d  t w o  w e r e  r e c a p t u r e d  a n d  r e l e a s e d  b y  a n g l e r s

( S u s t u t  R i v e r ,  B a b i n e  R i v e r ) .  T h e r e  w e r e  n o  d i s c e r n a b l e  p a t t e r n s

among t h e  e i g h t  s u r v i v i n g  f i s h .  A p p e n d i x  I  d e s c r i b e s  a n d  d e t a i l s

t h e  f a t e  o f  t h e  r a d i o  t a g g e d  s t e e l h e a d .

I n d i v i d u a l  r a d i o  t a g g e d  f i s h  t h a t  p a s s e d  t h e  f i r s t  s t a t i o n a r y



9

TABLE 1 .  Summary of adult steelhead dead when landed
and the number radio and anchor tagged a t  the

1 T y e e  test fishery, J u l y  17-Aug 16, 1989.

Date D e a d  R a d i o  A n c h o r  T o t a l
[

17-Jul-89 0
18-Jul-89 0
19-Jul-89 1  1
20-Jul-89 0
21-Jul-89 1  1
22-Jul-89 0

1 W e e k l y  Summary 1  1  0  2

; 2 3 -Jul-89 2  2
24-Jul-89 2  1  3
25-Jul-89 1  2  3
26-Jul-89 1  1  2
27-Jul-89 2  1  3
28-Jul-89 1  1  2
29-Jul-89 3  1  4

Weekly Summary 1 2  6  1  1 9

1

30-Jul-89 5
31-Ju1-89 3  5
01-Aug-89 2  2
02-Aug-89 4
03-Aug-89 2  3
04-Aug-89 2  5
05-Aug-89 1

1 6
8
4
4
5
7
1

Weekly Summary 1 4  2 0  1  3 5

06-Aug-89 2  1  3
) 0 7 -Aug-89 4  6  1 0

08-Aug-89 2  2  1  5
09-Aug-89 2  1  3
10-Aug-89 0
11-Aug-89 2  2
12-Aug-89 2  3  2  7

Weekly Summary 1 4  1 3  3  3 0

13-Aug-89 6  2  1  9
14-Aug-89 2  3  5
15-Aug-89 4  2  1  7
16-Aug-89 2  2  2  6

Weekly Summary 1 4  9  4  2 7

Total 5 5  4 9  9  1 1 3
Percent 4 8 . 7 %  4 3 . 4 %  8 . 0 %  1 0 0 . 0 %

Total Tagged
Percent

58
51.3%
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Figure 2. Length-frequency distribution of steelhead
landed in the Tyee test fishery, 1989.
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r e c e i v e r  9 8  k m  u p s t r e a m  o f  t h e  o r i g i n a l  t a g g i n g  s i t e  h a d  o v e r a l l

a v e r a g e  m i g r a t i o n  r a t e s  r a n g i n g  f r o m  3 . 1  t o  1 2 . 3  k i l o m e t r e s / d a y .

A p p e n d i c e s  I I  a n d  I I I  d o c u m e n t  t h e  m o v e m e n t s  o f  r a d i o  t a g g e d

s t e e l h e a d  a s  l o c a t e d  b y  a e r i a l  f l i g h t s  a n d  s t a t i o n a r y  r a d i o

r e c e i v e r s  r e s p e c t i v e l y .

The m e a n  m i g r a t i o n  r a t e  f o r  t h e  s e v e n  s u r v i v i n g  r a d i o  t a g g e d  f i s h

was 7 . 0  k i l o m e t r e s / d a y .  S p e n c e  ( 1 9 8 9 )  f o u n d  t h e  mean  r a t e  o f

movemen t  o f  s e i n e  c a u g h t  S k e e n a  R i v e r  s u m m e r  s t e e l h e a d  i n  t h e

m a i n s t e m  b e l o w  t h e  Z y m o e t z  R i v e r  t o  b e  1 0 . 4  k i l o m e t r e s / d a y .  T h e

g r e a t e r  r a t e  o f  m i g r a t i o n  f o r  s e i n e  c a u g h t  f i s h  m a y  b e  a t t r i b u t e d

t o  t h e  f a c t  t h a t  t h e  s e i n e  c a p t a i n  f i r s t  p u r s e d  t h e  n e t  a l o n g s i d e

t h e  v e s s e l ,  a t  w h i c h  t i m e  s t e e l h e a d  c o u l d  b e  i n s p e c t e d  w i t h  m i n i m a l

h a n d l i n g .  S e l e c t e d  f i s h  w e r e  d i p - n e t t e d  a n d  t h e r e f o r e  p e r h a p s  n o t

s t r e s s e d  t o  t h e  s a m e  e x t e n t  a s  g i l l n e t  c a u g h t  s t e e l h e a d .

One h u n d r e d  a n d  f o u r  r a d i o  t r a n s m i t t e r s  w e r e  o r i g i n a l l y  a l l o c a t e d

f o r  t h i s  s t u d y .  A f t e r  o n e  m o n t h  a n d  t h e  a p p l i c a t i o n  o f  4 9

t r a n s m i t t e r s  t h e  s t u d y  w a s  t e r m i n a t e d  d u e  t o  t h e  l o w  s u r v i v a l  o f

r a d i o  t a g g e d  s t e e l h e a d .  O n l y  6 . 2 %  o f  a l l  s t e e l h e a d  c a u g h t  d u r i n g

t h e  s t u d y  p e r i o d  a r e  k n o w n  t o  h a v e  s u r v i v e d  d e s p i t e  t h e  f a c t  t h a t

g i l l n e t  s e t s  w e r e  o f  s h o r t  d u r a t i o n ,  o n l y  t r a i n e d  h a n d l e r s  w e r e

i n v o l v e d  i n  t h e  s t u d y ,  a n d  s t e e l h e a d  r a d i o  t a g g e d  a p p e a r e d  t o  b e  i n

good  c o n d i t i o n  u p o n  r e l e a s e .  S p e n c e  ( 1 9 8 9 )  i n  c o m p a r i s o n  r a d i o

t a g g e d  5 5  s t e e l h e a d  c a p t u r e d  b y  a  s e i n e  v e s s e l  d u r i n g  a  1 9 8 8  s t u d y .

T h i r t y  n i n e  ( 7 0 . 9 % )  o f  t h e  r a d i o  t a g g e d  s t e e l h e a d  w e r e  a c c o u n t e d

f o r  i n  t h a t  s t u d y .  T h e  c o n s i s t e n t l y  h i g h  s u r v i v a l  r a t e s  o f
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s t e e l h e a d  n o t e d  i n  o t h e r  r a d i o  t e l e m e t r y  s t u d i e s  ( H o o t o n  a n d

L i r e t t e ,  1 9 8 6 ;  L i r e t t e  a n d  H o o t o n ,  1 9 8 8 ;  L o u g h ,  1 9 7 9 ;  L o u g h ,  1 9 8 1 ;

McCleave  e t  a l . ,  1 9 8 5 ;  S p e n c e ,  1 9 8 1 ;  S p e n c e ,  1 9 8 9 )  w o u l d  i n d i c a t e

t h a t  t a g g i n g  a n d  h a n d l i n g  e f f e c t s  w e r e  n o t  t h e  c a u s e  o f  t h e  h i g h

m o r t a l i t y  r a t e  e x p e r i e n c e d  i n  t h i s  s t u d y .

Low i n c i d e n c e  o f  r e c a p t u r e s  o f  s t e e l h e a d  t a g g e d  a t  t h e  T y e e

g i l l n e t t e r  w a s  a l s o  d o c u m e n t e d  b e t w e e n  1 9 8 7  a n d  1 9 8 9 .  T a b l e  2

shows t h e  compar ison  o f  t a g g i n g  methods  a n d  r e c a p t u r e  i n c i d e n c e  f o r

a d u l t  s t e e l h e a d

l o w e s t  f r o m  f i s h

and h i g h e s t  f r o m

on t h e  S k e e n a  R i v e r .  R i v e r i n e  r e c a p t u r e s were

c a u g h t  b y  t h e  Ty e e  t e s t  g i l l n e t t e r  ( 1 . 8 %  t o  4 . 8 % )

f i s h  c a u g h t  b y  t h e  Ty e e  t e s t  s e i n e  v e s s e l  ( 8 . 0 % ) .

Low r i v e r i n e  r e c a p t u r e  r a t e s  i n d i c a t e  t h a t  f i s h  t a g g e d  o n  t h e  Ty e e

g i l l n e t t e r  h a v e  a  l o w e r  i n c i d e n c e  o f  s u r v i v a l  t h a n  s t e e l h e a d

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

g i l l n e t  c a u g h t  f i s h  ( 0 . 8 %  t o  1 . 6 % )  a n d  l o w e s t  f r o m  T y e e  s e i n e

c a u g h t  f i s h  ( 0 . 4 % ) .

The f a c t  t h a t  s a l t w a t e r  r e c a p t u r e s  w e r e  h i g h e s t  f r o m  g i l l n e t  c a u g h t

s t e e l h e a d  s u g g e s t s  t h a t  t h e  m i g r a t i o n  b e h a v i o u r  o f  t h e s e  f i s h  w a s

d i s r u p t e d .  T h e  i n c r e a s e d  i n c i d e n c e  o f  d r o p - b a c k  i n  g i l l n e t t e d

s t e e l h e a d  makes  t h e s e  f i s h  m o r e  s u s c e p t i b l e  t o  r e c a p t u r e  i n  t h e

c o m m e r c i a l  f i s h e r y .  T h e  i m p o r t a n c e  o f  t h i s  i m p l i c a t i o n  s h o u l d  n o t

be o v e r l o o k e d  a s  m o r e  t h a t  9 0 0  v e s s e l s  h a v e  p a r t i c i p a t e d  i n  S k e e n a

R i v e r  a r e a  ( D e p a r t m e n t  o f  F i s h e r i e s  a n d  Oceans '  s t a t i s t i c a l  a r e a  4 )

f i s h e r i e s  d u r i n g  a  s i n g l e  c o m m e r c i a l  o p e n i n g .  L o w  s u r v i v a l  o f

g i l l n e t  c a u g h t  s t e e l h e a d  i n  c o m b i n a t i o n  w i t h  h i g h  i n c i d e n c e  o f



Ta b l e  2 .  C o m p a r i s o n  o f  t a g g i n g  m e t h o d s  a n d  r e p o r t e d  r e c a p t u r e
i n c i d e n c e  f o r  a d u l t  s t e e l h e a d  o n  t h e  S k e e n a  R i v e r .

C o l l e c t i o n
Method Ye a r

Number
Tagged

S a l t w a t e r
R e c a p t u r e s

F r e s h w a t e r
R e c a p t u r e s

n % n %

Tyee g i l l n e t 1987 128 1 ( 0 . 8 ) 5 ( 3 . 9 )
1988 252 4 ( 1 . 6 ) 12 ( 4 . 8 )
1989 112 0 2 ( 1 . 8 )

Tyee s e i n e  n e t 1988 238 1 ( 0 . 4 ) 19 ( 8 . 0 )



14

d r o p - b a c k  s t r o n g l y  c o n t r a d i c t s  management s t r a t e g i e s  w h i c h  r e q u i r e

r e l e a s i n g  g i l l n e t  c a u g h t  s t e e l h e a d ;  t h e r e  i s  l i t t l e  b e n e f i t  i n

r e l e a s i n g  g i l l n e t  c a u g h t  s t e e l h e a d  t h a t  a r e  i n  p o o r  c o n d i t i o n

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

r e c a p t u r e  i s  h i g h .

H a r b o u r  s e a l s  ( P h o c a  v i t u l i n a )  w e r e  e v i d e n t  t h r o u g h o u t  t h e  s t u d y

p e r i o d  a n d  c o u l d  h a v e  a f f e c t e d  s u r v i v a l  r a t e s  o f  r a d i o  t a g g e d

s t e e l h e a d .  S t r e s s e d  a n d  f a t i g u e d  r a d i o  t a g g e d  s t e e l h e a d  w o u l d

l i k e l y  h a v e  b e e n  m o r e  v u l n e r a b l e  t o  s e a l  p r e d a t i o n .  W h i l e  i n  t h e

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

T h i s  w a s  t h e  o n l y  s t e e l h e a d  l a n d e d  w h o s e  d e a t h  c o u l d  b e  d i r e c t l y

a t t r i b u t e d  t o  h a r b o u r  s e a l  p r e d a t i o n .  H o w e v e r ,  i t  was  n o t  p o s s i b l e

t o  e s t i m a t e  t h e  n u m b e r  o f  f i s h  r e m o v e d  f r o m  t h e  n e t  b y  s e a l s  p r i o r

t o  n e t  r e t r i e v a l .
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Conc lus ions

1. O f  1 1 3  S k e e n a  R i v e r  s t e e l h e a d  c a p t u r e d  b y  t h e  Ty e e  t e s t  f i s h i n g

g i l l n e t t e r ,  5 5  d i e d  d u r i n g  o r  i m m e d i a t e l y  a f t e r  c a p t u r e .  O f  t h e  4 9

f i s h  r a d i o  t a g g e d  a n d  9  a n c h o r  t a g g e d ,  o n l y  8  s t e e l h e a d  a r e  known

t o  h a v e  a s c e n d e d  t h e  S k e e n a  R i v e r  m a i n s t e m .  O f  t h o s e  8  f i s h ,  a

s i n g l e  s t e e l h e a d  w a s  c a p t u r e d  a n d  k i l l e d  i n  a  n a t i v e  n e t  f i s h e r y .

Only  6 . 2 %  o f  g i l l n e t  c a p t u r e d  s t e e l h e a d  a r e  known t o  h a v e  s u r v i v e d .

2.  S t e e l h e a d  w e r e  c a p t u r e d  i n  a l l  mesh s i z e s  i r r e s p e c t i v e  o f  f i s h

s i z e ,  a n d  a t  r a n d o m  t h r o u g h o u t  t h e  d e p t h  o f  t h e  n e t .

3.  S t e e l h e a d  a s c e n d i n g  t h e  Skeena  R i v e r  ma ins tem m i g r a t e d  a t  r a t e s

a v e r a g i n g  7 . 0  k i l o m e t r e s / d a y  i n  t h e  a r e a  downst ream o f  t h e  S k e e n a -

Zymoetz R i v e r  c o n f l u e n c e  ( n = 8 ) .

4 .  T h i s  s t u d y  i n d i c a t e d  t h a t  v e r y  f e w  g i l l n e t  c a u g h t  s t e e l h e a d

s u r v i v e .  T h e r e  i s  l i t t l e  t o  b e  g a i n e d  b y  r e l e a s i n g  s t e e l h e a d  t h a t

a r e  i n  p o o r  c o n d i t i o n  when t h e  p r o b a b i l i t y  f o r  r e c a p t u r e  b y  a n o t h e r

g i l l n e t  v e s s e l  i s  h i g h  a n d  c h a n c e  o f  s u r v i v a l  i s  m i n i m a l .

5.  T h i s  s t u d y  f a i l e d  t o  b e t t e r  d e f i n e  p a t t e r n s  i n  t h e  t i m i n g  o f

i n d i v i d u a l  s t o c k s  o f  s t e e l h e a d  w i t h i n  t h e  S k e e n a  R i v e r  w a t e r s h e d

due t o  t h e  s m a l l  n u m b e r  o f  f i s h  t h a t  s u r v i v e d  t h e  g i l l n e t  a n d

subsequent  h a n d l i n g  a n d  t a g g i n g .
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Recommendations

1. T h e  r e s u l t s  f r o m  t h i s  s t u d y  i n d i c a t e  t h a t  s t e e l h e a d  r e l e a s e d

f rom g i l l n e t s  h a v e  a  h i g h  m o r t a l i t y  r a t e .  C o m b i n e d  w i t h  t h e

i n c r e a s e d  s u s c e p t i b i l i t y  f o r  r e c a p t u r e  d u r i n g  t i m e s  o f  i n t e n s e

f i s h e r i e s ,  r e l e a s e  o f  g i l l n e t  c a u g h t  s t e e l h e a d  i s  n o t  a  d e s i r a b l e

n o r  b e n e f i c i a l  m a n a g e m e n t  o p t i o n .

2 .  S t u d i e s  a i m e d  a t  r e d u c i n g  s t e e l h e a d  c a t c h  b y  a l t e r i n g  m e s h

s i z e  s h o u l d  b e  a p p r o a c h e d  w i t h  s c e p t i c i s m  a s  s t e e l h e a d  w e r e

c a p t u r e d  i n  a l l  mesh s i z e s  i n d e p e n d e n t  o f  f i s h  s i z e .

3 .  S t u d i e s  a i m e d  a t  r e d u c i n g  s t e e l h e a d  c a t c h  b y  a l t e r i n g  t h e  d e p t h

a t  w h i c h  t h e  g i l l n e t  f i s h e s  s h o u l d  a l s o  b e  a p p r o a c h e d  w i t h

s c e p t i c i s m  a s  s t e e l h e a d  w e r e  c a p t u r e d  r a n d o m l y  t h r o u g h o u t  t h e  d e p t h

o f  t h e  g i l l n e t .  T h i s  r e c o m m e n d a t i o n  p e r t a i n s  s p e c i f i c a l l y  t o  t h e

i n - r i v e r  a r e a ;  d i f f e r i n g  r e s u l t s  m a y  b e  n o t e d  i n  o c e a n  f i s h e r i e s .

4 .  S e i n e  n e t  v e s s e l s  s h o u l d  b e  e m p l o y e d  i n  a n y  f u r t h e r  r a d i o

t e l e m e t r y  s t u d i e s  o f  t h i s  n a t u r e  t o  r e d u c e  r e l e a s e  m o r t a l i t y ;  f i s h

s u r v i v a l  i s  s t a t i s t i c a l l y  s i g n i f i c a n t l y  h i g h e r  i n  s e i n e  r a t h e r  t h a n

g i l l n e t  c a u g h t  f i s h .
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Appendix  I .  D e s c r i p t i o n  a n d  f a t e  o f  r a d i o  t a g g e d  a d u l t  s t e e l h e a d
c a u g h t  i n  t h e  T y e e  t e s t  f i s h e r y ,  S k e e n a  R i v e r ,  1 9 8 9 .

r.



Condition/Comments F a t eDate Sex Length Tag N Freq. Type
(cm)

July 19 F 75 150 151.014 double
July 24 F 88 151 151.034 double
July 25 F 74 152 151,054 double
July 25 F 68 153 151.074 double
July 26 F 81 154 151.094 double
July 27 M 77 155 151.114 double
July 28 F 83 156 151.135 double
July 31 M 80 157 151.154 double
July 31 F 69 158 151.174 double
July 31 F 63 159 151.195 double
July 31 F 72 160 151.215 double
July 31 M 54 161 151.235 double
Aug 1 F 85 162 151.254 double
Aug 1 M 94 163 151.274 double
Aug 2 F 81 228 151.014 fast
Aug 2 F 70 229 151.034 fast
Aug 2 F 85 230 151.054 fast
Aug 2 F 70 231 151.074 fast
Aug 3 M 90 232 151.094 fast
Aug 3 M 88 2.33 151.114 fast
Aug 3 F 68 234 151.135 fast
Aug 4 M 77 235 151.154 fast
Aug 4 F 85 236 151.174 fast
Aug 4 F 85 238 151.195 fast
Aug 4 F 66 240 151.235 fast
Aug 4 F 68 241 151.254 fast
Aug 5 F 85 242 151.274 fast
Aug 6 F 73 202 151.014 slow
Aug 7 M 89 204 151.054 slow
Aug 7 F 87 205 151.074 slow
Aug 7 F 72 206 151.094 slow
Aug 7 F 63 207 151.114 slow
Aug 7 F 61 208 151.135 slow
Aug 7 F 77 209 151.154 slow
Aug 8 M 105 210 151.174 slow
Aug 8 F 84 211 151.195 slow
Aug 9 M 93 212 151.215 slow
Aug 12 M 82 213 151.235 slow
Aug 12 F 84 214 151.254 slow
Aug 12 F 77 215 151.274 slow
Aug 13 M 85 176 151.014 triple
Aug 13 F 85 232 151.094 fast•
Aug 14 F 80 233 151.114 fast*
Aug 14 M 91 177 151.034 triple
Aug 14 M 84 178 151.054 triple
Aug 15 M 84 179 151.074 triple
Aug 15 M 87 180 151.094 triple
Aug 16 F 85 181 151.114 triple
Aug 16 F 83 182 151.135 triple

fair scale loss, some blood loss, held 45 min, strong
fair scale loss, held for 1 hr, strong
fair scale loss, some blood loss, good shape yet fatigued
fair scale loss, some blood loss
fair scale loss, lots of vigor
heavy scale loss, held in tube for 0.5 hr, revived well
fair scale loss, some blood loss held 45 min, strong
fair scale loss, some blood loss held 45 min, strong
fair scale loss, held 45 min
fair scale loss, held 45 min
fair scale loss, held 30 min
heavy scale loss, held 45 min, strong
fair scale loss, vigorous, slow on release, held 10 min
little scale loss, banging in net, released immediately
fair scale loss, strong
little scale loss, strong
caught during net retrieval, released in excellent condition
fair scale loss, released quickly, good condition
little scale loss, swam away strongly when released
in excellent shape
little scale loss, good condition
in excellent shape, little scale loss, caught along lead line
fair scale loss, caught along lead line, vigorous
little scale loss, some blood loss, held 15 min, strong
fair scale loss, caught along lead line, good condition
fair scale loss, little blood loss, weak on release
little scale loss, held 10 min, good condition
recapture, held 15 min, weak but revived to fair condition
caught in large mesh, girthed, little scale loss, strong
little scale loss, excellent condition
some blood, good condition
fair scale loss
excellent condition
fair scale loss, caught on cork line
little scale loss around head, good condition
good condition
fair scale loss around middle
fair scale loss around middle, 2 small seal bites, strong
fair scale loss around middle, strong on release
little scale loss, some blood loss, vigorous on release
little scale loss, strong, recaptured after release, ok
little scale loss, some blood, split tail, revived
little scale loss, held briefly, strong fish
little scale loss, held 10 min, energetic on release
on cork line, held 15 min, strong on release
fair scale loss, held 15 min, strong fish
little scale loss, held 5 min, strong fish
fair scale loss, held 15 min, strong fish
fair scale loss, held 75 min as an experiment, strong

Never relocated
Never relocated
Never relocated
Relocated, dead?
Relocated, dead?
Never relocated
Relocated, alive
Never relocated
Never relocated
Never relocated
Never relocated
Never relocated
Relocated, dead?
Relocated, alive, Babine R.
Never relocated
Relocated, alive, Morice R.
Never relocated
Relocated, dead
Relocated, dead
Relocated, dead?
Relocated, alive, Bulkley R.
Never relocated
Never relocated
Relocated, dead?
Relocated, dead?
Relocated, dead?
Relocated, dead?
Relocated, alive
Never relocated
Relocated, dead
Never relocated
Never relocated
Never relocated
Dead, Native net
Relocated, dead?
Relocated, alive, Bulkley R.
Never relocated
Never relocated
Relocated, dead?
Relocated, dead?
Relocated, dead?
Never relocated
Never relocated
Relocated, alive, Sustut R.
Relocated, dead?
Relocated, dead?
Relocated, dead?
Never relocated
Relocated, dead?



Appendix  I I .  A e r i a l  t r a c k i n g  o f  r a d i o  t a g g e d  a d u l t  s t e e l h e a d
caught  i n  t h e  T y e e  t e s t  f i s h e r y  J u l y  1 7 - A u g u s t  1 6 ,  1 9 8 9 ,  a n d  t h e
d i s t a n c e  t r a v e l l e d  u p s t r e a m  o f  t h e  t a g g i n g  s i t e .



Date Tag # Aug 8 Aug 15 Aug 25 Miscellaneous
Tagged (km) (km) (km) Tracking

(date, km)

Jul 28 156 58 66 89
Aug 1 163 21 67
Aug 2 229 79 122 Oct 13 424
Aug 4 235 55 Oct 6 253
Aug 7 204 24 82 94
Aug 9 212 55 99
Aug 14 178 55 Oct 11 451



Append ix  I I I .  D a t e s  t h a t  r a d i o  t a g g e d  a d u l t  s t e e l h e a d  c a u g h t  i n
t h e  T y e e  t e s t  f i s h e r y  J u l y  1 7 - A u g  1 6 ,  1 9 8 9 ,  w e r e  d e t e c t e d  b y
s t a t i o n a r y  r a d i o  r e c e i v e r s  p o s i t i o n e d  a l o n g  t h e  m a i n s t e m  S k e e n a
R i v e r .



* removed Aug 23

Date Tag # LakeLse Station Copper Station* BuLkLey Station Skeena Station
Tagged 98 km u/s Tyee 128 km u/s Tyee 250 km u/s Tyee 265 km u/s Tyee

JuL 28 156 Aug 25
Aug 1 163 Sept 1
Aug 2 229 Aug 9 Aug 24
Aug 4 235 Aug 11 Aug 13 Aug 21
Aug 7 204 Aug 25 Sept 3 Sept 4
Aug 9 212 Aug 24 Sept 3
Aug 14 178 Aug 29


