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INTRODUCTION

Summer s t e e l h e a d  t r o u t  ( S a l m o  g a i r d n e r i )  i n  t h e  Skeena  R i v e r

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

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

boundary  ( F i g .  1 ) ,  m o n i t o r s  s o c k e y e  a n d  p i n k  s a l m o n  escapment  u p -

s t ream f r o m  t h e  c o m m e r i c a l  f i s h e r y .  F i s h e r i e s  a n d  M a r i n e  S e r v i c e

o p e r a t e  t h e  Ty e e  f i s h e r y  a s  a  m a j o r  r e g u l a t o r y  t e c h n i q u e  f o r

e s t i m a t i n g  r e q u i r e d  s a l m o n  escapmen t .  T h i s  r e p o r t  summar izes  a g e ,

s i z e ,  a n d  s e x  f o r  t h e  s t e e l h e a d  samp led  a t  Ty e e  i n  f o u r  y e a r s

(1973 -  1 9 7 6 )  o f  t e s t  f i s h i n g .  C o m p a r i s o n s  a r e  made w i t h  s i m i l a r

i n f o r m a t i o n  o n  s p e c i f i c  S k e e n a  s t o c k s ,  t h e  K i s p i o x  a n d  B a b i n e  R i v e r s .

The i d e n t i f i c a t i o n  o f  a  l i f e  h i s t o r y  ( s c a l e )  p a t t e r n  u n i q u e

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

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

marker  f o r  t i m e  o f  e n t r y / t i m e  o f  passage  t h r o u g h  t h e  g i l l  n e t

f i s h e r y .  S p e c i f i c  t i m e  o f  e n t r y  i n t o  t h e  l o w e r  r i v e r  i s  n o t

p r e s e n t l y  known f o r  a n y  Skeena s t e e l h e a d  s t o c k ,  b u t  i t  i s  i n f o r m a t i o n

t h a t  i s  b a s i c  t o  manag ing  t h e  c o m m e r c i a l  n e t  a n d  i n d i a n  f i s h e r i e s  f o r

i n c r e a s e d  s t e e l h e a d  e s c a p m e n t .
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METHODS

Stee lhead  s c a l e  s a m p l e s ,  l e n g t h s ,  w e i g h t s  a n d  s e x  w e r e

c o l l e c t e d  a t  Ty e e  b y  F i s h e r i e s  a n d  M a r i n e  S e r v i c e  p e r s o n n e l  f r o m

1973 t o  1 9 7 6 .  A l l  s t e e l h e a d  k i l l e d  i n  t h e  Ty e e  t e s t  n e t  f i s h e r y

( a p p r o x i m a t e l y  90%) w e r e  s a m p l e d .  T h e  s c a l e  s a m p l e s  w e r e  c l e a n e d

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

p r e s s u r e .  T h e s e  i m p r i n t s  w e r e  t h e n  r e a d  w i t h  a  M i c r o c o m  1600

m i c r o f i c h e  v i e w e r .  T h e  1 9 7 3  a n d  1 9 7 4  s c a l e s  w e r e  c h e c k e d  b y  D .W.

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

used i s  a s  d e s c r i b e d  i n  N a r v e r  &  W i t h l e r  ( 1 9 7 4 )  a n d  h a s  t h e  f o l l o w -

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

age; a n  " S "  r e p r e s e n t s  t h e  c o m p l e t e  y e a r  a s s o c i a t e d  w i t h  s p a w n i n g ,

and a  " 4 . "  r e p r e s e n t s  b o t h  f r e s h w a t e r  a n d  s a l t  w a t e r  g r o w t h  f o l l o w -

i n g  t h e  l a s t  r e s p e c t i v e  a n n u l u s  ( a n  i n c o m p l e t e  y e a r ) .  A n  examp le

o f  t h e  n o t a t i o n  i s  4 . 2 5 1 +  i n d i c a t i n g  a  s t e e l h e a d  t h a t  s p e n t  f o u r

years  i n  f r e s h w a t e r  b e f o r e  s m o l t i n g  i n  i t s  5 t h  y e a r  ( 4 . ) ;  r e s i d e d

i n  t h e  o c e a n  f o r  t w o  y e a r s  ( . 2 )  b e f o r e  r e t u r n i n g  t o  spawn i n  i t s

seven th  y e a r ( s ) ;  s p e n t  a  c o m p l e t e  y e a r  i n  t h e  o c e a n  ( I )  b e f o r e  r e -

t u r n i n g  i n  i t s  n i n t h  y e a r  (4 - )  w h e r e  i t  was  c a p t u r e d .
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L i f e  H i s t o r y  C a t e g o r i e s

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

sca les  w e r e  c o l l e c t e d  i n  t h e  Ty e e  t e s t  f i s h e r y  f r o m  1973  t o  1 9 7 6

(two h u n d r e d  a n d  s i x t y - n i n e  s c a l e s  w i t h  c o m p l e t e  l i f e  h i s t o r i e s ) .

N ine teen  a g e  g r o u p s  w e r e  i d e n t i f i e d  i n  t h e  s a m p l e ,  e l e v e n  f o r

maiden f i s h  a n d  e i g h t  f o r  r e p e a t  s p a w n e r s  ( Ta b l e  1 ) .  T h e  d o m i n a n t

age g r o u p s  f o r  ma iden  f i s h  w e r e  4 . 2 +  ( 3 7 . 5 % ) ,  3 . 2 +  ( 2 5 . 7 ) ,  4 . 3 +

(8 .6%) ,  a n d  3 . 3 +  ( 6 . 7 % )  w h i l e  4 . 2 S 1 +  ( 4 . 8 % )  a n d  3 . 2 S 1 +  ( 4 . 5 % )  w e r e

dominant  g r o u p s  f o r  r e p e a t  s p a w n e r s .  M a l e s  o c c u r r e d  i n  t e n  o f  e l e v e n

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

groups .  O f  t h e  t o t a l  s a m p l e ,  m a i d e n  f i s h  c o m p r i s e d  8 7 . 1 %  a n d  r e p e a t

spawners 1 2 . 9 % .

The m o s t  common f r e s h w a t e r  a g e  g r o u p s  f o r  t w o  h u n d r e d  a n d

t h i r t y - f i v e  m a i d e n  f i s h  w e r e  4 .  ( 5 7 . 9 % )  a n d  3 .  ( 4 0 . 4 % )  ( Ta b l e  2 ) .

The p r o p o r t i o n  o f  a g e  3 .  a n d  4 .  d o  n o t  a p p e a r  t o  b e  d i f f e r e n t

between s e x e s .
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Age
Group

Number o f  N u m b e r
Steelhead M a l e

Number
Female

Percent
To ta l

2.3+ 1 1 0 .4
3.1+ 8 7 1 3.0
3.2+ 69 2 6 43 25.7
3.3+ 18 1 4 4 6.7
3.1S1+ 3 3 0 1.1
3.2S1+ 12 5 7 4.5
3.1S1S1+ 1 0 1 .4
3.3S1S1+ 1 0 1 .4
4.1+ 10 8 2 3.7
4.2+ 101 3 1 70 37.5
4.3+ 23 1 9 4 8.6
4.4+ 1 1 0 .4
4.5+ 1 1 0 .4
4.1S1+ 2 1 1 .7
4.2S1+ 13 2 11 4.8
4.2S1S1+ 1 0 1 .4
5.2+ 2 1 1 .7
6.2+ 1 0 1 .4

19 269 1 2 0 149 100

Table 2 . Numbers and percentages o f  male and female
steelhead o f  d i f f e r e n t  f r eshwa te r  ages f r o m
the Skeena R i v e r  a t  Tyee f o r  1973 t o  1976.

2. 3.
Freshwater Age

4. 5 . 6. To ta l

Male n 1 47 60 1 0 109
.9 43 55 .9

Female n 0 48 76 1 1 126
38.1 60.3 .8 .8

To t a l n 1 95 136 2 1 235
.4 40.4 57.9 .9 .4 1007.

Table 1 .  S t e e l h e a d  Tr o u t  age groups f r o m  the  Skeena
River a t  Tyee f o r  1973 t o  1976. ( N o  sca les
w i t h  r e g e n e r a t e d  f r eshwa te r  zone a r e  i n c l u d e d . )
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.1+ .2+ .3+ .4+ .5+ To ta l

Male n 17 64 36 1 1 119
% 14.3 53.8 30.3 .8 .8 100

Female n 4 121 9 0 0 134
% 3.0 90.3 6.7 100

To ta l n 21 185 45 1 1 253
8.3 73.1 17.8 .4 .4 100%

•

A d i s t i n c t  sex -age d i f f e r e n c e  i s  shown f o r  ocean age groups

(Table 3 ) .  T h e  dominant ocean age group ( . 2 + )  fo rms  73.1% o f

the t o t a l  ( 2 5 3 ) .  T h i s  i s  53.87. o f  t h e  t o t a l  male sample and 90.3%

of  t h e  t o t a l  female  sample o r  about  two  females p e r  male.  T h e

younger and o l d e r  age groups,  . 1 +  (14.3%) and . 3 +  (30.3%) were

composed p r i m a r i l y  o f  males ( 4  males:1 f ema le ) .

Table 3 . Numbers and percentages o f  male and female  s tee lhead
of  d i f f e r e n t  ocean age f r o m  the  Skeena R i v e r  a t  Tyee
f o r  1973 t o  1976. ( S c a l e s  w i t h  regenerated f r e s h -
water zones i n c l u d e d .  R e p e a t  spawners exc l uded . )

Ocean Age

Repeat Spawners

Numbers and percentages o f  r e p e a t  spawning s tee lhead o f

d i f f e r e n t  ocean ages a r e  shown i n  Tab le  4 .  T h e  i nc idence  o f  r epea t

spawning s tee lhead sampled a t  Tyee i s  12.9%.of  which females o u t -

numbered males two  t o  one.  I n t e r e s t i n g l y  3  o u t  o f  38  repea t  spawners
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.1S1+ .2S+ .2S1+ .1S2+ .15181+ .2S1S1+ .3S1S1+ Total 7. To t a l
Sample

Male n 4 0 9 0 0 0 0 13
% 31 69 - - 100 4.4

Female n 1 1 19 1 1 1 1 25
% 4 4 76 4 4 4 4 100 8.5

To ta l n 5 1 28 1 1 1 1 38
% 13 3 74 3 3 3 3 100 12.9

were r e t u r n i n g  f o r  t h e  t h i r d  t i m e .

Table 4 . Numbers and percentages o f  d i f f e r e n t  ocean ages o f
repeat spawning steelhead sampled a t  Tyee f o r  1973
to 1976 (sample s i z e  294 including scales w i t h
regenerated freshwater zones).

Sex Ratio

The o v e r a l l  s e x  r a t i o  f o r  Tyee s tee lhead  i s  1 : 1 . 1 6  males t o

females.

Length-Weight Relationships

Adult steelhead sex,  l ength  and weight re lat ionships a re

summarized f o r  a l l  Tyee sample c o l l e c t e d  f r o m  1973 t o  1976 ( Ta b l e  5 ) .

In general ,  males a r e  l o n g e r  and heav ie r  t han  females o f  t h e  same

ocean age group. F o r  example, on average, a  4 . 2 +  male i s  longer

(79.8 cm.)  than a  4 . 2 +  female ( 7 5 . 0  cm.) and the  4 . 2 +  male i s  on
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the a v e r a g e  h e a v i e r  ( 5 . 6  k g . )  t h a n  t h e  f e m a l e  ( 5 . 2  k g . ) .

Among f i s h  o f  a  g i v e n  f r e s h w a t e r  a g e  a n d  s e x ,  t h o s e  w i t h

the o l d e r  o c e a n  a g e  a r e  l a r g e r .  S i m i l a r l y  f o r  f i s h  o f  a  g i v e n  o c e a n

age a n d  s e x ,  t h o s e  w i t h  o l d e r  f r e s h w a t e r  a g e  a r e  l a r g e r .  T h e  l a t t e r

has n o t  b e e n  commonly  documented b e f o r e ,  a  common a s s u m p t i o n  b e i n g

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

a g e / s i z e .  I n  t h e  Ty e e  s a m p l e  a n  a d d i t i o n a l  y e a r  o f  f r e s h w a t e r  g r o w t h

meant . 4  t o  6  k g .  o r  1 . 9  t o  2 . 7  c m .  i n c r e a s e  i n  l e n g t h  f o r  e i t h e r

.2+ o r  . 3 +  f i s h .

DISCUSSION

Freshwa te r  A g e

Percen tages  o f  summer s t e e l h e a d  i n  v a r i o u s  l i f e  h i s t o r y

c a t e g o r i e s  f r o m  t h e  l o w e r  Skeena  R i v e r  a n d  i t s  B a b i n e  a n d  K i s p i o x

t r i b u t a r i e s  a r e  compared  i n  Ta b l e  6  a l o n g  w i t h  Dean R i v e r  summer

s t e e l h e a d  (Remus 1 9 7 3  a n d  L e g g e t t  1 9 7 4 ) .  T h e  K i s p i o x  a n d  Ty e e

samples w e r e  d o m i n a n t l y  4 . 2 +  s t e e l h e a d  ( 3 0 . 3 %  a n d  3 7 . 5 % )  w h i l e

Babine a n d  Dean R i v e r s  w e r e  m o s t l y  3 . 2 +  s t e e l h e a d  ( 6 2 %  and  6 5 % ) .

The d o m i n a n c e  o f  a g e  3 .  s t e e l h e a d  s m o l t s  i n  t h e  B a b i n e  R i v e r  i s  1

l i k e l y  r e l a t e d  t o  t h e  p r o d u c t i v e  r e a r i n g  a r e a  b e l o w  B a b i n e  L a k e .

The a g e  3 .  s m o l t s  dom inance  i n  t h e  Dean R i v e r  may a l s o  r e l a t e  t o

s t ream p r o d u c t i v i t y .  T h e  Dean R i v e r  o r i g i n a t e s  i n  t h e  f e r t i l e
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parenthesized.

Age
Group

Average Weight Range Average Length Range
Male Female Male Female Male F e m a l e Male F e m a l e

2.3+ 4.2(1) 89.6(1)

3.1+ 1.8(7) 2.0(1) 1 .6-2 .0 53.7(7)  5 6 . 3 ( 1 ) 50.7-56.3

3.2+ 5.2(24) 4.6(43) 2.3-7.5 3.2-6 .4 77.9(26)73.9(43) 68.0-90.0 66 .0 -81 .0

3.3+ 8.7(14) 7.2(4) 6 .4 -11 .3 5 .9-8 .4 90.7(14)84.6(4) 83.3-95.5 82 .6 -88 .5

4.1+ 2.4(7) 1.8(1) 1.4-4.5 56.8(7)  7 7 . 9 ( 2 ) 47.5-58.2 72 .5 -81 .9

4.2+ 5.6(28) 5.2(68) 4 .1 -7 .3 3.2-8 .2 79.8(31)75.0(68) 69.7-89.5 66 .0 -82 .2

4.3+ 9.1(17) 7.6(4) 5.4-12.7 7.3-8.2 93.2(19)87.3(4) 80.0-100.0 78 .0 -97 .1

4.4+ 9.5(1) 90.4(1)

4.5+ 16.3(1) 111.0(1)

5.2+ 5.7(1) 6 .8 (1) 83.0(1) 8 0 . 7 ( 1 )

6.2+ 5.9(1) 79.0(1)

C h i l c o t i n  P la teau  c o u n t r y  (Legge t t  p e r s .  c o m . ) .  T h e  h i g h  p ropo r t i on

o f  age 4 .  s m o l t s  i n  t h e  K i s p i o x  sample suggests  waters  o f  l o w

p r o d u c t i v i t y  ( Ta b l e  6 ) .  T h e  h i g h  p r o p o r t i o n  o f  age 4 .  s m o l t s  i n  t h e

Tyee sample suggests t h a t  most s tee lhead t r i b u t a r i e s  o f  t h e  Skeena

are unproduc t i ve .

Table 5 . Average l e n g t h s  ( c m . ) ,  we igh t s  ( k g . ) ,  and ranges o f  l eng ths
and we igh ts  b y  sex f o r  Tyee s tee lhead age groups f r o m  1973
to 1976 (sample s i z e ) .  Numbers  o f  f i s h  i n  each ca tegory
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Age 1 9 7 3 - 1 9 7 6
Group T y e e

(n)

1975 L
K i sp i ox '

(a)

1967-148
Babine

(n)

1973
Deanl

(n)

1974
Dean

(n)

2.1 .5(1) 1(1) .8(3) 1.1(1)

2.2 1(2) 1(1) 7.3(27) 22.5(20)

2.3 . 4 ( 1 ) 6 .8(25) 5 .0 (4)

3.1 3 . 0 ( 8 ) 2 .1(4) 3(3) 6.5(24) 5 .0 (4 )

3.2 2 5 . 7 ( 6 9 ) 14.9(29) 62(62) 65.8(242) 58.4(52)

3.3 6 . 7 ( 1 8 ) 14.9(29) 18(18) 10.3(58) 7.9(7)

3.4

4.1 3 . 7 ( 1 0 ) 2.1(4) 5(5) 1.9(7)

4.2 3 7 . 5 ( 1 0 1 ) 30.3(59) 9(9) .5(2) 1.1(1)

4.3 8 . 6 ( 2 3 ) 10.3(20) 1(1)

4.4  . 4 ( 1 ) 2 .5(5)

4.5 . 4 ( 1 ) .5(1)

5.1 1(1)

5.2 . 7 ( 2 ) 1.5(3)

5.3 1.0(2)

6.2 . 4 ( 1 )

To t a l  n

1 .  H e m u s  ( 1 9 7 4 )
2. L e g g e t t  &  Westover (1976)
3. N a r v e r  (1969)
4. W h a t e l y  (1976)

Table 6 . Percentages and numbers o f  s tee lhead  i n  va r i ous
l i f e  h i s t o r y  ca tegor ies  f r o m  t h e  Skeena R i v e r,
Dean R i v e r .
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The S k e e n a  R i v e r ,  a t  Ty e e ,  h a s  p r i m a r i l y  . 2 +  ocean  s t e e l -

head ( 7 3 . 1 % )  o f  w h i c h  53 .8% o f  t h e  t o t a l  m a l e  s a m p l e  a n d  9 0 . 3 7

o f  t h e  f e m a l e  s a m p l e  b e l o n g  t o  t h i s  a g e  g r o u p  ( Ta b l e  7 ) .  F e m a l e s

i n  t h i s  a g e  g r o u p  ou tnumbe r  m a l e s  a b o u t  2 : 1 .  C o n v e r s e l y ,  m a l e s

dominate  i n  t h e  . 1 +  and  . 3 +  a g e  g r o u p s  ( 4 : 1 )  o v e r  f e m a l e s .

Repeat Spawners

The p r e p o n d e r a n c e  o f  r e p e a t  spawne rs  among f e m a l e s  i n  t h e

Tyee s a m p l e  i s  c o n f i r m e d  i n  o t h e r  s t u d i e s .  F o r  e x a m p l e ,  r e p e a t

spawning s t e e l h e a d  i n  t h e  K i s p i o x  ( a  Skeena  t r i b u t a r y )  w e r e  17 .6%

o f  t h e  t o t a l  s a m p l e  w i t h  a  m a l e  t o  f e m a l e  r a t i o  o f  1 : 5  ( W h a t e l y

1976) .  H o w e v e r ,  t h e  p e r c e n t a g e  o f  r e p e a t  spawners  ( 3 . 3 7 )  f o r

a n o t h e r  Skeena t r i b u t a r y ,  t h e  B a b i n e ,  ( N a r v e r  1 9 6 9 )  i s  v e r y

d i f f e r e n t .  T h e  B a b i n e  r e p e a t  spawners  w e r e  a l l  ( 4 )  f e m a l e s .

N a r v e r ' s  t o t a l  s a m p l e  s i z e  ( 1 0 0 )  m a y  have  b e e n  t o o  s m a l l  t o  show

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

spawning s t e e l h e a d  o n  t h e  D e a n ,  n o t  i n  t h e  Skeena  s y s t e m ,  w a s

17.9%, w i t h  a  m a l e  t o  f e m a l e  r a t i o  o f  1 : 5 . 1  (Remus 1 9 7 4 ) .  T y e e

K i s p i o x  a n d  Dean f i t  i n  t h e  r a n g e  o f  r e p e a t  spawners  ( 9 . 5  -  3 6 . 3 1 )

r e p o r t e d  b y  W i t h l e r  ( 1 9 6 6 )  f o r  w i n t e r  s t e e l h e a d  ( 8 9 %  f e m a l e s ) .

W i t h l e r  ( 1 9 6 6 )  s u g g e s t s  t h a t  t h e  r e a s o n  f o r  more  f e m a l e  r e p e a t

spawners t h a n  m a l e s  i s  n o t  known p r e c i s e l y  b u t  may  r e l a t e  t o  m a l e

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



•

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

t e r r i t o r y .

Sex R a t i o

The s e x  r a t i o  o f  1 : 1 . 1 6  f o r  Ty e e  i s  l o w e r  t h a n  f o r  B a b i n e

R i v e r  s t o c k s  ( 1 : 1 . 3 3  N a r v e r  1 9 6 9 )  a n d  o t h e r  c o a s t  s t o c k s

( W i t h l e r  1 9 6 6 ) ,  h o w e v e r ,  i f  t h e  s a m p l e  was  c o l l e c t e d  b y  a n g l i n g

as o n  t h e  B a b i n e ,  t h e n  a  b i a s  t o w a r d  f e m a l e s  i s  t h o u g h t  to o c c u r

( W i t h l e r  1 9 6 6 ) .  T h e  Ty e e  s a m p l e  was  s t r i c t l y  c o l l e c t e d  b y  g i l l

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

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

b iased  -  p e r h a p s  t o  l a r g e r  f i s h ,  a l l o w i n g  t h e  s m a l l e r ,  . 1 +

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

FUTURE ACTION

Presen t  d a t a  c o l l e c t i o n s ,  e x c e p t  f o r  B a b i n e  a n d  K i s p i o x ,

f o r  t h e  Skeena  R i v e r  t r i b u t a r i e s  a r e  i n a d e q u a t e  f o r  c o m p a r i s o n

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

shou ld  b e  s a t i s f i e d  b y  1 9 7 8 .  T h i s  w i l l  a l l o w  a  more  i n - d e p t h

compar ison  w i t h  a g e  a n a l y s i s  o f  s t e e l h e a d  a t  Ty e e .
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SUMMARY

1) T h e  d o m i n a n t  m a i d e n  s t e e l h e a d  a g e  g r o u p s  f o r  Ty e e  w e r e

4 . 2 +  ( 3 7 . 5 % ) ,  3 . 2 +  ( 2 5 . 7 % ) ,  4 . 3 +  ( 8 . 6 % )  a n d  3 . 3 +  ( 6 . 7 % ) .

2) T h e  d o m i n a n t  f r e s h w a t e r  a g e  g r o u p s  f o r  m a i d e n  Ty e e  s t e e l -

head w e r e  4 .  ( 5 7 . 9 % )  a n d  3 .  ( 4 0 . 4 % ) .

3) T h e  m o s t  common o c e a n  a g e  g r o u p  f o r  m a i d e n  Ty e e  s t e e l h e a d

was . 2 +  ( 7 3 . 1 % )  ( o f  t h e  t o t a l  s a m p l e  ( 2 5 3 ) ) .  T h e  . 2 +  a g e  g r o u p

has 5 3 . 8 %  o f  t h e  t o t a l  m a l e  s a m p l e  a n d  90 .3%  o f  t h e  t o t a l  f e m a l e

sample o r  a b o u t  t w o  f e m a l e s  p e r  m a l e .  T h e  o d d  numbered o c e a n  a g e

groups ,  .1+ ( 1 4 . 3 % )  a n d  . 3 +  ( 3 0 . 3 % )  w e r e  d o m i n a n t l y  m a l e  ( 4 : 1 ) .

4 )  T h e  i n c i d e n c e  o f  r e p e a t  s p a w n i n g  s t e e l h e a d  i n  t h e  Ty e e

sample was  1 2 . 9 %  f o r  a  t o t a l  s a m p l e  o f  t w o  h u n d r e d  a n d  s i x t y - n i n e

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

a t  Ty e e  was  1 : 2 .

5) T h e  o v e r a l l  s e x  r a t i o  f o r  Ty e e  s t e e l h e a d  was 1 : 1 . 1 6 ,  m a l e s

t o  f e m a l e s .

6)  M a l e  m a i d e n  s t e e l h e a d  w e r e  l o n g e r  a n d  h e a v i e r  t h a n  f e m a l e

s t e e l h e a d  o f  t h e  same a g e  g r o u p .  M a l e  a n d  f e m a l e  l e n g t h - w e i g h t

r e l a t i o n s h i p s  a r e  c l o s e l y  r e l a t e d  t o  o c e a n  g r o w t h .
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7) T h e  s a m p l e  s t e e l h e a d  f r o m  Ty e e  w e r e  d o m i n a n t l y  4 . 2 +  w h i l e

Babine s t e e l h e a d  w e r e  m o s t l y  3 . 2 +  s t e e l h e a d .  T h i s  a g e  d i f f e r e n c e

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

the t i m e  r e q u i r e d  t o  p r o d u c e  a  s m o l t  s i z e d  s t e e l h e a d .

8) T h e  Ty e e  s a m p l e  i s  d o m i n a n t l y  . 2 +  o c e a n  s t e e l h e a d  ( 7 3 . 1 % )

o f  w h i c h  5 3 . 8 %  o f  t h e  t o t a l  m a l e  s a m p l e  a n d  90 .3% o f  t h e  t o t a l

fema le  s a m p l e  b e l o n g  t o  t h i s  a g e  g r o u p .  F e m a l e s  i n  t h i s  ( . 2 + )  a g e

group o u t n u m b e r  m a l e s  2 : 1 .  C o n v e r s e l y  ma les  d o m i n a t e  i n  t h e  . 1 +

and . 3 +  a g e  g r o u p s  ( 4 : 1 )  o v e r  f e m a l e s .  S e x  r a t i o s  f o r  t h e  Dean ,

K i s p i o x  a n d  B a b i n e  R i v e r s  a r e  c o m p a r a b l e  t o  t h o s e  o f  t h e  Ty e e

sample.
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