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ABSTRACT

J u v e n i l e  s a l m o n i d  p o p u l a t i o n s  i n  t w o  t r i b u t a r y  s t r e a m s  t o
the  M o r i c e  R i v e r  s y s t e m ,  Owen a n d  Lamprey  C r e e k s ,  w e r e  a s s e s s e d  b y  t h e
F i sh  H a b i t a t  Imp rovemen t  S e c t i o n  i n  t h e  f a l l  o f  1 9 8 0 .  O b j e c t i v e s
were d i r e c t e d  a t  s t e e l h e a d  enhancement  o p p o r t u n i t i e s  i n  t h e  t w o  known
s t e e l h e a d  s p a w n i n g  s t r e a m s .  L i m i t e d  s a m p l i n g  was c o n d u c t e d  a t  o t h e r
l o c a t i o n s  w i t h i n  t h e  M o r i c e  s y s t e m  ( G o s n e l l  C r e e k ,  M o r i c e  m a i n s t e m
s i d e  c h a n n e l s )  t o  p u t  Owen a n d  Lamprey  C r e e k s  i n t o  p e r s p e c t i v e  i n
terms o f  t h e  w h o l e  o f  t h e  M o r i c e  R i v e r  s t e e l h e a d  p o p u l a t i o n .  S a m p l i n g
i n d i c a t e d  t h a t  Owen a n d  Lamprey  C r e e k s  w e r e  v e r y  i m p o r t a n t  a s  s p a w n i n g
and e a r l y  ( 1 - 2  y e a r )  r e a r i n g  a r e a s  f o r  s t e e l h e a d .  T h e  l a c k  o f  o l d e r
j u v e n i l e s  i n d i c a t e d  t h a t  j u v e n i l e  s t e e l h e a d  m i g r a t e  f r o m  t h e s e  s t r e a m s
t o  t h e  M o r i c e  R i v e r  f o r  r e a r i n g  t o  s m o l t  s t a g e .  E n h a n c e m e n t  o p p o r -
t u n i t i e s  r e l a t i n g  t o  maximum p r o d u c t i o n  o f  y e a r l i n g  m i g r a n t s  t o  t h e
Mor i ce  R i v e r  a r e  d i s c u s s e d .  T h e  m a j o r  s t e e l h e a d  enhancement  o p p o r -
t u n i t y  a p p l i c a b l e  t o  t h e  M o r i c e  s y s t e m  a t  t h i s  t i m e  i s  s e e n  a s  f r y
s t o c k i n g ,  b a s e d  o n  a n n u a l  m o n i t o r i n g  o f  f r y  r e c r u i t m e n t  a t  i n d e x
s i t e s .  T h e  recommendat ion  t h a t  c a r r y i n g  c a p a c i t y  a n a l y s i s  b e  expanded
t o  i n c l u d e  t h e  e n t i r e  M o r i c e  R i v e r  s y s t e m  i s  made.
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1 .0  I N T R O D U C T I O N

Prev ious  i n v e s t i g a t i o n s  r e l a t i n g  t o  M o r i c e  R i v e r  s t e e l h e a d  e n h a n c e -

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

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

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

Owen and  Lamprey  C r e e k s .  A t  t h e  r e q u e s t  o f  R e g i o n  6  f i s h e r i e s  s t a f f ,  t h e

F i s h  H a b i t a t  Imp rovemen t  S e c t i o n  ( F . H . I . S . )  c o n d u c t e d  a  d e t a i l e d  b i o p h y s i c a l

r econna i ssance  o f  Owen a n d  Lamprey C r e e k s .  T h i s  i n v o l v e d  a  d e t a i l e d  h a b i t a t

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

sampled,  G o s n e l l  C r e e k  a n d  some M o r i c e  R i v e r  s i d e c h a n n e l s ,  i n  a n  a t t e m p t  t o

p u t  Owen a n d  Lamprey i n t o  p e r s p e c t i v e  w i t h  t h e  M o r i c e  s y s t e m  a s  a

w h o l e .  O b j e c t i v e s  o f  t h i s  assessmen t  w e r e  t o  p r o v i d e  d e t a i l e d  i n f o r m a t i o n

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

and Lamprey  C r e e k s ,  a n d  t o  p r o v i d e  recommenda t i ons  f o r  enhancement .  T h e

f i e l d  p r o g r a m  was c o n d u c t e d  Sep tember  1  t o  8 ,  1 9 8 0 .

The r e p o r t  p r e s e n t e d  a t  t h i s  t i m e  b a s i c a l l y  r e p r e s e n t s  a  summary

r e p o r t  i n  t e r m s  o f  d a t a  p r e s e n t a t i o n  a n d  a n a l y s i s .  D u e  t o  t i m e  c o n s t r a i n t s ,
no m a j o r  r e p o r t  i n  t h e  t r a d i t i o n a l  s e n s e  w i l l  b e  p r e p a r e d .

2 . 0  L A M P R E Y  CREEK

Lamprey C r e e k  was a s s e s s e d  f r o m  t h e  M o r i c e  c o n f l u e n c e  t o  t h e

Lamprey L a k e  o u t l e t ,  i n c l u d i n g  a l l  t r i b u t a r i e s  ( F i g .  1 ) .  A  t o t a l  o f  1 8

p o p u l a t i o n  e s t i m a t e s  w e r e  c o n d u c t e d  f o l l o w i n g  s t a n d a r d  F. H . I . S .  t e c h n i q u e s

(see S t u a r t ,  1 9 8 1 ) .

2 . 1  H a b i t a t  D e s c r i p t i o n

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

h e r e .  S i x  r e a c h e s  w e r e  i d e n t i f i e d  i n  Lamprey  C r e e k .  T a b l e  1  summar izes

reach  a n d  t r i b u t a r y  h a b i t a t  d a t a ,  c o m p l e t e  d a t a  a r e  i n c l u d e d  i n  A p p e n d i x  1 .
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TABLE 1  L a m p r e y  C r e e k  r e a c h  b r e a k s  a n d  t r i b u t a r y  d a t a .  C o m p l e t e  d a t a  i n  A p p e n d i x  1 .

REACH APPROX.
LENGTH

(km)

APPROX.
GRADIMiTa

SAMPLE
SITES

HABITAT TYPE MAJOR
SUBSTRATES

ESTIMATED
DISCHARGE

(m3/s)

COVER
TYPE

MEAN
WIDTH

(m)

TOTAL
AREA
(m2)% POOL %  GLIDE %  RIFFLE

Lamprey C r e e k

1. M o r i c e  -  2 9 . 5  m i l e 3 .25 0.9% 1, 2, 3 6 3 9  5 5 C, B ,  L G .38 13, L 9 . 1 29,600
( 0 . 5 - 3 . 0 ;  ib=1 .7 ) (canyon l i k e )

2. m i l e  2 9 . 5  - 8.3 0.5% 4, 5, 6, 7, 8, 9 74 1 8  8 SG, F ,  L G .25 i n L ,  I V 5.3 43,800
Pimpernel

_
(0 - 1 . 5 ;  xo ,0 .7 ) (some beaverdams) l ower

.04 i n
upper

3. P i m p e r n e l  -  C o l l i n s 3 .15 0.5% 10 91 6  3 F,  L G ,  SG - OV, L ,  C 7.8 24,700
( 0 . 3 ) (beaverdams)

4. C o l l i n s  -  B i l l  Nye 4.15 1.3% 11 31 5 7  1 2 SG, L G ,  F .04  L ,  C 2.8 11,800
( 2 . 0 )

5. B i l l  Nye -  Phipps 7.6 1.8% 12, 13 92 2  6 F,  C ,  L G .05 OV, I V ,  C 3.0 22,600
( 0 . 5 ) (some beaverdams)

6. P h i p p s  -  Lamprey 2.7 1.4% 14 48 0  5 2 SG, F ,  LG .05 OV, 1 .5 4,000
Lake • ( 1 - 2 ;  R = 1 . 5 )

T r i b u t a r i e s

Ti  t o  l a k e 2 . 3 4.6% T i 58 1 3  2 9 LG, C ,  B < .01 OV, C 0 .9 2,100

(5 )

Pimpernel t o  f a l l . s 4 .0 1.2% 1 65 3 5 LG, S G ,  C .13 L, B ,  C 4 .4 17,800
( 2 . 5 )

C o l l i n s  t o  l a k e 3 .25 2.2% 1, 2 90 2  . 3 5 SG, F, . L G <.01 OV, L 1 . 8 5 ,950
( 0 . 5 - 2 ;  R = 1 . 1 ) (some i s o l a t e d  poo ls )

B i l l  Nye t o  f o r k 3.15 1.4% 1 98 0   2 F,  SG,  L G < .01 L,  C ,  I V 4 .9 15,600
(0.5)

T5 t o  l a k e 2.85 3.9% 1 64 1 0  2 6 SG, L G ,  F <.01 OV, L 1 .2 3,450
( 5 . 5 )

Phipps t o  l a k e 1.2 4.3% ( i s o l a t e d  poo ls )

a map measured ;  s a m p l e d  i n  b r a c k e t s
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Reach 1  o f  Lamprey  C r e e k  e x t e n d s  f r o m  t h e  M o r i c e  c o n f l u e n c e

ups t ream t h r o u g h  a  r e l a t i v e l y  s t e e p  w a l l e d  " c a n y o n "  a r e a  f o r  3 . 2 5 k m .  T h i s

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

and b o u l d e r  c o v e r  t y p e .  M e a n  s t r e a m  w e t t e d  w i d t h  was r o u g h l y  9m.  R e a c h  2 ,

a m o d e r a t e  t o  l o w  g r a d i e n t  a r e a  w i t h  some beave rdam  a c t i v i t y ,  c o v e r e d

r o u g h l y  8 . 3 k m  u p  t o  t h e  P i m p e r n e l  C r e e k  c o n f l u e n c e .  S u b s t r a t e s  w e r e  m a i n l y

s m a l l  g r a v e l s  a n d  f i n e s ,  a n d  mean w e t t e d  w i d t h  was 5 . 3 m .  R e a c h  3 ,  b e t w e e n

P i m p e r n e l  a n d  C o l l i n s  C r e e k s ,  w a s  a  v e r y  l o w  g r a d i e n t ,  s l o w  f l o w i n g  a r e a

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

and w e t t e d  w i d t h  was  7 . 8 m .  T h e  g r e a t e r  w e t t e d  w i d t h  d e s p i t e  s i m i l a r  o r

l o w e r  d i s c h a r g e  w a s  d u e  t o  t h e  p o n d i n g  e f f e c t  o f  beave rdams .  A b o v e  C o l l i n s

Creek ,  L a m p r e y  C r e e k  becomes q u i t e  a  s m a l l  s t r e a m .  R e a c h  4 ,  f r o m  C o l l i n s

t o  B i l l  Nye  h a d  a  w e t t e d  w i d t h  o f  o n l y  2 . 8 m .  G r a d i e n t  was  h i g h e r  a t  1 . 3  t o

2%, w i t h  s t r e a m  c h a r a c t e r i s t i c s  b e i n g  s m a l l  g l i d e  a n d  p o o l  a r e a s  w i t h

abundant  l o g  c o v e r .  S u b s t r a t e s  w e r e  g r a v e l s  a n d  f i n e s .  R e a c h  5 ,  a b o v e

B i l l  N y e ,  becomes m o r e  e n c l o s e d  w i t h  o v e r h a n g i n g  v e g e t a t i o n .  B e a v e r  a c t i v i t y

was somewhat  m o r e  p r o n o u n c e d ,  t h o u g h  h a b i t a t  r e m a i n e d  p o o l - r i f f l e  w i t h

s m a l l  s u b s t r a t e  a n d  a b u n d a n t  i n s t r e a m  c o v e r .  R e a c h  6 ,  t o  Lamprey  L a k e ,  w a s

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

The m a j o r  t r i b u t a r y  i n  t e r m s  o f  f l o w  ( a n d  e f f e c t s  o n  f i s h  h a b i t a t )

was P i m p e r n e l  C r e e k .  L a m p r e y  C r e e k  was a  much l a r g e r ,  m o r e  " s a l m o n i d  t y p e "
s t ream b e l o w  P i m p e r n e l .  P i m p e r n e l  i t s e l f ,  u p  t o  t h e  f a l l s  4 . 0 k m  u p s t r e a m  o f

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

q u a l i t i e s .  T i ,  T 5  a n d  P h i p p s  C r e e k s  w e r e  u n i m p o r t a n t .  A l l  w e r e  f a i r l y

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

low d i s c h a r g e ,  p a r t i c u l a r l y  i n  t h e  a r e a  n e a r  C o l l i n s  L a k e  whe re  i s o l a t e d

p o o l s  e x i s t e d .  L o w e r  C o l l i n s  w a s  m o r e  s u i t a b l e  f o r  s a l m o n i d  r e a r i n g .

2 .2  F i s h  S a m p l i n g

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

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

f i s h  c a p t u r e d  i n  Lamprey  C r e e k  i n c l u d e d  r a i n b o w  t r o u t  ( r e s i d e n t  a n d  s t e e l -

h e a d ) ,  c u t t h r o a t  t r o u t ,  D o l l y  Va r d e n ,  c o h o ,  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

dace, s u c k e r s  a n d  p a c i f i c  l a m p r e y .  C o m p l e t e  d a t a  r e g a r d i n g  p o p u l a t i o n

e s t i m a t e s ,  s a m p l e  s i t e  h a b i t a t  d e s c r i p t i o n s ,  s c a l e  a n a l y s i s ,  c o n d i t i o n
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f a c t o r ,  e t c .  a r e  i n c l u d e d  i n  A p p e n d i x  2 .  T a b l e  2  o u t l i n e s  d i s t r i b u t i o n

and samp led  abundance o f  s p o r t f i s h  i n  s a m p l e  s i t e s .

2 . 2 . 1  C o h o

J u v e n i l e  c o h o  s a l m o n  w e r e  f o u n d  o n l y  i n  Reach 1  a n d  a t  t h e  l o w e s t

s i t e  i n  r e a c h  2 .  I n  t h i s  a r e a ,  d e n s i t y  r a n g e d  f r o m  0 . 0 1  t o  0 . 5 8 / m 2  w i t h  a

mean o f  0 . 3 3 / m 2 .  H a b i t a t  w i t h  h i g h  c o h o  d e n s i t y  i n c l u d e d  g l i d e - r i f f l e

near  t h e  M o r i c e  c o n f l u e n c e  ( s i t e  1 )  a n d  p o o l  h a b i t a t  ( s i t e  4 ) .  L o w e r

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

Ages o f  c o h o  i n c l u d e d  0 +  a n d  1 + ;  1 0 8  o f  11 3  (96%)  c a p t u r e s  w e r e

0+. M e a n  f r y  s i z e  was 60.2mm; mean  y e a r l i n g  s i z e  was 87.6mm.

Assuming c o h o  d i s t r i b u t i o n  was  r e s t r i c t e d  t o  t h e  samp led  r a n g e

( r o u g h l y  4 . 7 5 k m  up  t o  s i t e  4 ) ,  t o t a l  s t a n d i n g  c r o p  was  r o u g h l y  11 , 6 2 5

(30 .5kg )  c o h o  f r y  a n d  7 5 0  ( 6 . 0 5 k g )  c o h o  y e a r l i n g s .  A s s u m i n g  1 0 0  s m o l t s / k g

(S .E .R.C.  1 9 8 0 )  r o u g h l y  3 , 6 5 0  s m o l t s  may  b e  p r o d u c e d ,  f o r  a n  e s t i m a t e d

a d u l t  escapement  o f  2 4 0  ( A p p e n d i x  3 a ) .  W h e t h e r  t h i s  r e p r e s e n t s  t h e  t o t a l

escapement t o  Lamprey  C r e e k  i s  n o t  k n o w n ;  many  j u v e n i l e s  ( f r y )  m a y  o u t -

m i g r a t e  s o o n  a f t e r  emergence t o  r e a r  i n  t h e  M o r i c e ,  m o s t  y e a r l i n g  c o h o

r e q u i r i n g  f u r t h e r  f r e s h w a t e r  r e a r i n g  may downs t ream  t o  t h e  M o r i c e ,  a n d

some j u v e n i l e s  may m i g r a t e  i n t o  Lamprey  C r e e k  f r o m  t h e  M o r i c e .  L o w  f l o w s

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

Lamprey C r e e k  ( l i k e l y  i m p a s s a b l e  b e a v e r d a m s ) .  S u b s t a n t i a l  b e a v e r

a c t i v i t y  b e g i n s  i n  r e a c h  2 ,  t h u s  r e s t r i c t i n g  c o h o  t o  r e a c h  1  a n d  l o w e r

reach 2 .

2 . 2 . 2  D o l l y  Va r d e n

D o l l y  Va r d e n  w e r e  n o t  numerous  i n  Lamprey  C r e e k .  T h e y  w e r e

found o n l y  a t  o n e  s i t e  i n  t h e  l o w e r  s t r e a m  a r e a  ( s i t e  4 ,  r e a c h  7 )  a n d  i n

reaches 4  a n d  5  ( s i t e s  1 1 ,  1 2  a n d  1 3 ) .  I n  t r i b u t a r i e s ,  D o l l y  Va r d e n

were f o u n d  o n l y  a t  B i l l  Nye  a n d  T 5  s a m p l e  s i t e s .  T o o  f e w  w e r e  c a p t u r e d

f o r  a n y  d i s c u s s i o n  o f  mean s i z e  o f  a g e  g r o u p s  a n d  s t a n d i n g  c r o p .
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TABLE 2  S p o r t f i s h  d i s t r i b u t i o n  and abundance
watershed, September 1  t o  8 ,  1980.

(no./m2) i n  t h e  Lamprey Creek

REACH SITE RAINBOW COHO DOLLY VARDEN CUTTHROAT
0+ 1+ 2+ 0+ 1+ 0+ 1+ 30+ >1+

1 1 .32 .10 0. .56 .02
2 .08 .07 .01 .18 .02
3 .28 .13 .01 .01 0

.23 .10 .01 .25 .01

2 4 .70 .44 .05 .49 .03 0 .03
5 .29 0 0 0 0 0 0
6 .14 .26 .02 0 0 0 0
7 .48 0 0 0 0 0 0
8 .49 .11 .01 0 0 0 0
9 .43 .04 0 0 0 0 0

x .42 .14 .01 .08 <.01 0 <.01

3 10 .39 .12 0 0 0 0 0 0 .02
4 11 .12 .17 0 0 0 .03 .01 .08 .03
5 12 0 0 0 0 0 .07 .09 .27 .25

13 .33 .36 .03 0 0 0 .20 0 0

R .17 .18 .02 0 0 .04 .15 .14 .13

6 14 2.41 .37 0 0 0 0 0 0 0
Tr i b u t a r y  1 2.46 .37
Pimpernel .51 .19 0
Co l l i ns 1 0 0 0 3.27 0

2 0 .07 0 1.66 .23

0 .04 0 2.47 .12
B i l l  Nye .67 .26 0 .03 0 0 .09
Tr i bu ta ry  5 .08 .60 1.36 .38
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2 . 2 . 3  C u t t h r o a t

C u t t h r o a t  t r o u t  w e r e  p r e s e n t  i n  a l l  t r i b u t a r i e s  e x c e p t  P i m p e r n e l

Creek, a n d  i n  t h e  m i d d l e  r e a c h e s  o f  Lamprey  C r e e k  ( s i t e s  1 0 ,  1 1  a n d  1 2  i n

reaches 3 ,  4  a n d  5 ) .  C u t t h r o a t  p o p u l a t i o n s  seemed t o  b e  r e s t r i c t e d  t o

st ream a r e a s  w h e r e  r a i n b o w  t r o u t  w e r e  n o t  a b u n d a n t .  C o m p e t i t i o n  f r o m

ra inbow,  w h e t h e r  r e s i d e n t  o r  anadromous,  a p p e a r s  t o  s e t  b o t h  u p p e r  ( l a k e

r e s i d e n t  r a i n b o w )  a n d  l o w e r  ( s t e e l h e a d )  l i m i t s  o f  d i s t r i b u t i o n .

C u t t h r o a t  d e n s i t y  was v e r y  h i g h  i n  some t r i b u t a r i e s ,  u p  t o  3 . 2 7

f r y / m 2  i n  u p p e r  C o l l i n s  C r e e k  a n d  2 . 4 6  f r y / m 2  i n  T i .  B o t h  C o l l i n s  a n d  T l

lakes  w e r e  c u t t h r o a t  l a k e s .  A s  i n d i c a t e d ,  n o  c u t t h r o a t  w e r e  f o u n d  i n

P imperne l  C reek  a n d  l o w  d e n s i t i e s  w e r e  f o u n d  i n  B i l l  N y e  C r e e k .  I n  t h e

m a i n s t e m , c u t t h r o a t  w e r e  m o s t  a b u n d a n t  a t  s i t e  1 2  i n  r e a c h  5 ;  n o  c u t t h r o a t

were f o u n d  a t  u p s t r e a m  samp le  s i t e s  a s  r a i n b o w  h a d  t a k e n  o v e r .  R e a c h  4 ,

s i t e  11  h a d  l o w  d e n s i t i e s  o f  b o t h  c u t t h r o a t  a n d  r a i n b o w.  B e l o w  t h i s

p o i n t  ( i n  r e a c h  3 )  c u t t h r o a t  w e r e  r a r e .

Age g r o u p s  p r e s e n t  i n  ma ins tem a n d  t r i b u t a r y  s i t e s  w e r e  m a i n l y

f r y  a n d  1 + ;  o n l y  o n e  2 +  c u t t h r o a t  was  c a p t u r e d .  M e a n  f r y  s i z e  r a n g e d  f r o m

38.9 t o  51.2mm i n  t r i b u t a r y  s a m p l e s ,  a n d  f r o m  3 8 . 4  t o  5 3 . 2  i n  m a i n s t e m

samples.

2 . 2 . 4  R a i n b o w

I n  t h e  Lamprey  C r e e k  w a t e r s h e d ,  r a i nbow  t r o u t  a p p e a r  t o  b e  o f  t w o

s t o c k s ;  r e s i d e n t  a n d  anadromous.  R e s i d e n t  r a i n b o w  d i s t r i b u t i o n  i s  c e n t e r e d

i n  Lamprey,  P h i p p s  a n d  B i l l  Nye L a k e s  a n d  a s s o c i a t e d  s t r e a m  a r e a s .  S t e e l -

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

lower  B i l l  Nye C r e e k ,  l o w e r  C o l l i n s  C r e e k  a n d  P i m p e r n e l  C r e e k .

2 . 2 . 4 . 1  R e s i d e n t  r a i n b o w

Res iden t  r a i n b o w  d i s t r i b u t i o n  i n  t h e  Lamprey C r e e k  w a t e r s h e d

covered t h e  a r e a  downst ream f r o m  Lamprey  L a k e  t o  be tween  s i t e s  1 2  a n d  1 3



-  8  -

i n  reach 5 ,  and  B i l l  Nye and Phipps Creeks.  T h e s e  areas a r e  l i k e l y  r e c r u i t -
ment s i t e s  f o r  t h e  headwater l a k e s .  S t e e l h e a d / r e s i d e n t  d i v i s i o n  i s  apparent
because o f  areas w i t h  r e l a t i v e l y  h i g h  c u t t h r o a t  d e n s i t y  and v e r y  s m a l l  o r
non-ex is tent  ra inbow popu la t i on  between t h e  l o w e r  ( s tee lhead)  a n d  upper
( lake rainbow) p o p u l a t i o n  cen te rs .

Age groups o f  r e s i d e n t  ra inbow p resen t  i n  f i s h  samples i n c l u d e d
f r y,  y e a r l i n g s  and one two-year - o l d .  M e a n  s i z e  o f  f r y  was 43.6mm, r a n g i n g
from 40.3mm a t  s i t e  14 below Lamprey Lake t o  47.7mm i n  B i l l  Nye Creek.
Dens i t ies ,  wh ich  ranged up t o  2 . 4 1  f r y /m2  and 0 .39  par r /m2 a r e  p robab ly
h igh l y  dependent on  p r o x i m i t y  t o  t h e  pa ren t  l a k e s .

2 .2 .4 .2  S t e e l h e a d

Juveni le  s tee lhead were p resen t  th roughout  Lamprey Creek up t o
near B i l l  Nye Creek, i n  Pimpernel Creek up t o  t h e  f a l l s ,  i n  l owe r  C o l l i n s
Creek, and p o s s i b l y  i n  l ower  B i l l  Nye Creek. T h e  major  p o r t i o n  o f  t h e
steelhead popu la t i on  was p resen t  th roughout  reaches 1 ,  2  and 3  and Pimper-
ne l  Creek. S a m p l e d  d e n s i t y  was s i g n i f i c a n t l y  l o w e r  i n  reach  4  o f  Lamprey
Creek ( s i t e  11 ) ,  and cons ide r ing  t h e  i n c r e a s i n g  c u t t h r o a t  p o p u l a t i o n ,
t h i s  s i t e  i s  p robab ly  near ing  t h e  upper  l i m i t s  o f  t h e  s tee lhead  range.

Age groups o f  j u v e n i l e  s tee lhead captured  i nc l uded  0+  (70.0%),
1+ (28.3%) and  2+ (1 .7%).  M e a n  s i z e  o f  f r y  was 47.8mm; y e a r l i n g s ,  87.5mm
and two yea r  o l d s ,  122.7mm. D e n s i t i e s  a t  sample s i t e s  a r e  o u t l i n e d  i n

Table 2 .
Standing c rop  o f  j u v e n i l e  s tee lhead  was c a l c u l a t e d  on  t h e  bas i s

of  sampled f i s h  d e n s i t y,  sample s i t e  h a b i t a t  and reach h a b i t a t  c h a r a c t e r i s t i c s
(Appendix 3b ) .  T o t a l  s tand ing  c rop  was es t ima ted  a t  211kg,  o r  r ough l y  44,800
(68.6%) f r y ,  19 ,300 (29.6%) y e a r l i n g s  and 1,100 (1.7%) t w o  y e a r  o l d s .  T h e s e
f igures  a r e  rough ly  equa l  t o  d i r e c t  sampl ing r e s u l t s ,  i n d i c a t i n g  t h a t  sample
s i t es  were b a s i c a l l y  r ep resen ta t i ve  o f  a v a i l a b l e  h a b i t a t .

2.3 J u v e n i l e  Steelhead L i f e  H i s t o r y / P o p u l a t i o n  Dynamics

Whately e t  a l  (1978) f o u n d  t h a t  a d u l t  Mor ice  R i v e r  s tee lhead  had
spent two  (0 .2%) ,  t h r e e  (23.5%),  f o u r  (69.9%) a n d  f i v e  (6 .4%)  w i n t e r s  i n
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f r e s h w a t e r  b e f o r e  m i g r a t i n g  s e a w a r d .  B e c a u s e  s t e e l h e a d  j u v e n i l e s  p r e s e n t

i n  Lamprey C r e e k  w e r e  v i r t u a l l y  a l l  f r y  o r  y e a r l i n g s ,  i t  i s  c l e a r  t h a t

l a t e r  s t a g e s  o f  r e a r i n g  t o  s m o l t  f o r m a t i o n  ( 2 +  t h r o u g h  4 + )  o c c u r  i n  t h e

Mor i ce  R i v e r .  L a m p r e y  C r e e k ,  a n d  p e r h a p s  o t h e r  t r i b u t a r i e s ,  a r e  u s e d  a s

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

ment t a r g e t s  m u s t  b e  s e t  a t  m a x i m i z i n g  y e a r l i n g  a n d  t w o - y e a r - o l d  r e c r u i t -

ment t o  t h e  M o r i c e .

Bus ta rd  ( 1 9 8 1 - 2 ,  i n  p r e p . )  h a s  s u g g e s t e d  t h a t  many j u v e n i l e

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

the  M o r i c e  R i v e r .  I n  s p r i n g ,  j u v e n i l e s  may m i g r a t e  i n t o  t h e  t r i b u t a r i e s  i n

response t o  h i g h e r  s t r e a m  t e m p e r a t u r e s .  T h e  e x t e n t  t o  w h i c h  t h i s  may

occu r  i n  Lamprey  C r e e k  i s  u n c l e a r .  O v e r w i n t e r  h a b i t a t  may b e  l i m i t e d  ( i n

terms o f  f l o w  v o l u m e )  i n  r e a c h  1  ( 3 . 1 5 k m )  b u t  t h r o u g h o u t  r e a c h e s  2 ,  3  a n d

4 was c o n s i d e r e d  g o o d  because h i g h  p o o l  h a b i t a t  r e p r e s e n t a t i o n  ( r e a c h  2  -

75% p o o l ,  r e a c h  3  -  91% p o o l ,  r e a c h  4  -  31% p o o l  a s  opposed  t o  r e a c h  1  -

6% p o o l ;  A p p e n d i x  1 ) .  F a l l  m i g r a t i o n s  o u t  o f  r e a c h  2  a n d  a r e a s  a b o v e  a r e

c o n s i d e r e d  u n l i k e l y .  I m m i g r a t i o n  o f  j u v e n i l e s  may o c c u r  i n  s p r i n g ,  b u t

beaver  a c t i v i t y  may r e s t r i c t  t h e s e  t o  r e a c h  1  a n d  l o w e r  r e a c h  2 .

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

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

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

1+ was 43%. A l t h o u g h  t h i s  i s  a n  e x t r e m e l y  h i g h  v a l u e  i n  c o m p a r i s o n  t o

g e n e r a l l y  a c c e p t e d  s u r v i v a l  r a t e s  ( d e n s i t y  d e p e n d e n t ,  i n  t h e  5  t o  15% r a n g e ) ,

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

p o o l s  a n d  b e a v e r  ponds  ( e g .  C a r n a t i o n  C r e e k  d a t a ) .

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

i n c l u d i n g  ( i )  m i g r a t i o n  o f  y e a r l i n g s  i n t o  Lamprey  C r e e k  f r o m  t h e  M o r i c e ,

( i i )  l o w  f r y  r e c r u i t m e n t  i n  1980  r e l a t i v e  t o  1 9 7 9 ,  o r  ( i i i )  a  t r u l y  h i g h

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

the  f i s h  o v e r w i n t e r ,  t h e y  r e m a i n  a  component  o f  t h e  Lamprey  C r e e k  p o p u l a t i o n .

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

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

S tee lhead  f r y  r e c r u i t m e n t  i n  1980  m u s t  h a v e  b e e n  l o w  i n  c o m p a r i s o n

t o  1 9 7 9 .  A s s u m i n g  20% f r y  t o  1 +  s u r v i v a l ,  m o r e  t h a n  t w i c e  t h e  s a m p l e d  f r y
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numbers (abou t  96,000) wou ld  be  r e q u i r e d  t o  produce t h e  observed f a l l  1+
populat ion.  M e a n  sampled d e n s i t y  o f  0 . 3 5  f r y / m 2  (Appendix  3b)  i s  l o w  when
compared t o  suggested optimum d e n s i t i e s .  S . E . R . C .  (1980 )  recommends f o r
high TDS, h i g h  complex i ty  streams an  optimum f r y  d e n s i t y  o f  0 . 7  f r y / m 2 ,

twice t h a t  sampled i n  Lamprey Creek i n  1980.
Whether t h e  sampled r e s u l t s  r e p r e s e n t  s a t u r a t i o n  o r  n o t  i s

another ques t ion .  C l e a r l y  mean f r y  p o p u l a t i o n  d e n s i t y  i n  1980 was w e l l
below optimum l e v e l s  (opt imum meaning requ i rement  t o  produce maximum a t

l i m i t i n g  phase).  L o o k i n g  a t  i n d i v i d u a l  s i t e s  ( o r  reaches)  l o w e s t  f r y  d e n s i t y
occurred throughout  reach 4  (0 .12 /m2) .  O t h e r  reaches were b a s i c a l l y  n e a r
the 0.35/m2 average. M e a n  y e a r l i n g  d e n s i t y  o f  0.15/m2 i s  r e l a t i v e l y  h i g h
when compared t o  o t h e r  sampled streams, a l t h o u g h  h i g h e r  d e n s i t i e s  a r e  common
(eg. S i l ve rhope  Creek 0.205 -  1+/m2, G r i f f i t h ,  1 9 8 0 ;  Prudhomme Creek 0 .22
parr/m2, Tredge r,  1981) .  W h a t  t h i s  mean d e n s i t y  rep resen ts  i n  terms o f
sa tu ra t i on  f o r  Lamprey Creek i s  n o t  known,as a l l  streams d i f f e r  i n  c a r r y i n g
capac i ty.  T h i s  can  be t e s t e d  o n l y  under  s a t u r a t e d  c o n d i t i o n s .

2.4 L a m p r e y  Creek Steelhead Enhancement

Recommendations f o r  enhancement o f  Mor ice  R i v e r  s tee lhead  v i a
Lamprey Creek b a s i c a l l y  amount t o  f r y  s t o c k i n g .  O t h e r  o p t i o n s ,  i n c l u d i n g
f low c o n t r o l ,  w i l l  be d iscussed.

2.4.1 Enhancemen t  o b j e c t i v e s  and b e n e f i t s

As determined by  Lamprey Creek, h a b i t a t  q u a l i t y  and j u v e n i l e
steelhead l i f e  h i s t o r y,  o b j e c t i v e s  o f  enhancement i n  Lamprey Creek would
be t o  i nc rease  rec ru i tmen t  o f  o l d e r  j u v e n i l e s  ( m a i n l y  2  y e a r  o l d s )  t o  t h e
Morice R i v e r.  D i r e c t  smo l t  y i e l d  w i l l  n o t  occu r  f r om Lamprey Creek.
Benef i ts  f r o m  any enhancement must t h e r e f o r e  cons ide r  m o r t a l i t y  i n  t h e
Morice R i v e r  p r i o r  t o  smo l t i ng .  A t  t h i s  p o i n t  t h e  assumption i s  made t h a t
the l i m i t i n g  phase i n  Mor ice R i v e r  smo l t  p r o d u c t i o n  occurs  a t  t h e  0+  and
1+ stages;  2 + ,  3 +  and 4+  h a b i t a t  i s  assumed p l e n t i f u l  and u n d e r - u t i l i z e d .
This may be  t o t a l l y  mistaken,  b u t  a t  t h i s  t i m e  we have n o  d a t a  t o  p rove  t h e  p o i n t



e i t h e r  way  ( w e  h a v e  n o  way t o  c o l l e c t  t h i s  i n f o r m a t i o n  i n  t h e  s h o r t  t e r m

e i t h e r ) .

I f  we  assume

80% 3 +  t o  4 + ,  t h e n  t h e

6,180 M o r i c e  s t e e l h e a d

per  l a t e  summer 1 + .

2 . 4 . 2  F l o w  c o n t r o l

s u r v i v a l  r a t e s  o f  50% 1 +  t o  2 + ,  80% 2 +  t o  3 +  a n d

19,000 y e a r l i n g s  i n  Lamprey C r e e k  s h o u l d  r e s u l t  i n

smo l t s  ( A p p e n d i x  3 b ) .  T h i s  e q u a l s  a b o u t  0 . 3  s m o l t s

The i d e a  o f  f l o w  c o n t r o l  a t  C o l l i n s  L a k e  h a s  b e e n  c o n s i d e r e d  a s

a p o t e n t i a l  enhancement  t e c h n i q u e .  R a t i o n a l e  was t o  i n c r e a s e  w i n t e r  f l o w

t o  i m p r o v e  o v e r w i n t e r  s u r v i v a l  ( L o u g h ,  1 9 8 0 ) .  I n  l i g h t  o f  r e s u l t s

p resen ted  i n  t h i s  r e p o r t  ( g o o d  o v e r w i n t e r  h a b i t a t  a n d  h i g h  a p p a r e n t  f r y  t o

y e a r l i n g  s u r v i v a l )  t h i s  i s  n o t  recommended a s

h a b i t a t  may b e  i n c r e a s e d  i n  C o l l i n s  C r e e k  a n d

Assuming a  d e n s i t y  o f  0 . 1 5  y e a r l i n g s / m 2 ,  f l o w

a h i g h  p r i o r i t y .  W i n t e r

i n  r e a c h  1  b y  t h i s  t e c h n i q u e .

c o n t r o l  m i g h t  i n c r e a s e

y e a r l i n g  numbers b y  1 , 9 6 0 ,  t r a n s l a t i n g  i n t o  5 9 0  s m o l t s  a n d  a n  a d d i t i o n a l

escapement o f  2 0  s t e e l h e a d  a d u l t s  ( A p p e n d i x  4 ) .  T h i s  p r o j e c t  m i g h t  h a v e  a

ma jo r  i m p a c t  o n  t h e  C o l l i n s  L a k e  c u t t h r o a t  t r o u t ,  a s  s t e e l h e a d  m i g h t  o u t -

compete c u t t h r o a t  i n  u p p e r  C o l l i n s  C r e e k ,  w i p i n g  o u t  t h e  o n l y  a p p a r e n t

r e c r u i t m e n t  s i t e  f o r  C o l l i n s  L a k e .

2 . 4 . 3  F r y  s t o c k i n g

Fry  p o p u l a t i o n  i n  1 9 8 0  was e s t i m a t e d  a t  r o u g h l y  h a l f  t h e  r e q u i r e -

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

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

s t e e l h e a d  p o p u l a t i o n  ( a b o v e  C o l l i n s  C r e e k )  v i a b l e  s t e e l h e a d  h a b i t a t  was

p r e s e n t  b u t  a p p e a r e d  t o  h a v e  v e r y  l o w  f r y  r e c r u i t m e n t  i n  1 9 8 0 .  M o r r i s

and E c c l e s  ( 1 9 7 5 )  c i t e  a  l o c a l  r e p o r t  o f  s t e e l h e a d  o b s e r v e d  a t  t h e  r o a d

c r o s s i n g  above  s i t e  1 2  ( r e a c h  5 ) .  S a m p l i n g  i n  1980  f o u n d  n o  e v i d e n c e  o f

s t e e l h e a d  j u v e n i l e s  i n  t h i s  a r e a .  G o o d  ( t h o u g h  s m a l l  s t r e a m )  r e a r i n g

h a b i t a t  was  a v a i l a b l e  i n  r e a c h  5 ,  a n d  o f f e r s  p o t e n t i a l  f o r  o v e r w i n t e r  s u r -

v i v a l  a s  e v i d e n c e d  b y  t h e  c u t t h r o a t  p o p u l a t i o n .  A d u l t  a c c e s s  t o  t h i s  a r e a
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i s  l i k e l y  t h e  major  problem.
Recommendations f o r  f r y  s t o c k i n g ,  t h e r e f o r e ,  i n c l u d e  ex tend ing

the range o f  s tee lhead rec ru i tmen t  t o  reach  5  and ensur ing  t h a t  adequate
recru i tment  occurs i n  a l l  areas a n n u a l l y.  E x t e n s i o n  o f  t h e  range t o
inc lude reach 5  would inc rease  s m o l t  y i e l d  b y  1 ,260 ,  and  escapement b y
approximately 50 a d u l t s  (Appendix  4 ) .  A d e q u a t e  r e c r u i t m e n t  t o  a l l  a reas
(at  0 .70  f r y /m2)  would  ensure t h e  maintenance o f  t h e  y e a r l i n g  p o p u l a t i o n
(0.15/m2), s m o l t  y i e l d  and escapement a t  1980 l e v e l s .  W i t h o u t  adequate
recru i tment ,  s m o l t  y i e l d  and escapement may f l u c t u a t e  b y  as  much as  50%
(270 t o  540 escapement g i v e n  0 .35  and 0 .70  f r y / m 2  r e s p e c t i v e l y ;  Appendix
4).  T h i s  r a t e  o f  f l u c t u a t i o n  i s  c o n s i s t e n t  w i t h  o t h e r  documented va lues
(Burns, 1971;  Glova and Mason, 1976)  a n d  i s  r e l a t e d  t o  escapement / rec ru i t -
ment f l u c t u a t i o n s .

Both f r y  s t o c k i n g  op t i ons  a r e  dependent on  t h e  annual  range and
magnitude o f  s tee lhead r e c r u i t m e n t .  T h i s  shou ld  be checked th rough  an
annual mon i to r ing  program p r i o r  t o  any f r y  r e l e a s e .  T h i s  i n f o r m a t i o n  can
be used t o  s e l e c t  t h e  areas which r e q u i r e  a d d i t i o n a l  f r y .  U n f o r t u n a t e l y
there i s  no l e a d  t i m e  i n  terms o f  hav ing  f r y  on  hand f o r  such a  s t o c k i n g
program. F r y  shou ld  be a v a i l a b l e  f o r  t h i s  purpose a n n u a l l y ;  perhaps i n
conjunct ion w i t h  o t h e r  Mor ice t r i b u t a r i e s .



3 . 0  O W E N  CREEK

Owen C r e e k  was a s s e s s e d  f r o m  t h e  M o r i c e  R i v e r  u p s t r e a m  t o  Owen

Lake.  O w e n  L a k e  t r i b u t a r i e s  w e r e  a l s o  i n v e s t i g a t e d .  A  t o t a l  o f  9  m a i n -

stem a n d  1  t r i b u t a r y  s a m p l e  s i t e s  w e r e  c o n d u c t e d  ( F i g .  2 ) .

3 . 1  H a b i t a t  D e s c r i p t i o n

Owen C r e e k  was d i v i d e d  i n t o  6  r e a c h e s  f r o m  t h e  M o r i c e  R i v e r  t o

Owen L a k e .  R e a c h  d e s i g n a t i o n  i s  s i m i l a r  t o  t h a t  g i v e n  b y  S c h u l t z e  ( 1 9 8 0 ) ,

b u t  r e a c h e s  1  a n d  2  w e r e  comb ined  a s  a  s i n g l e  r e a c h  i n  t h i s  r e p o r t .  A

b r i e f  summary o f  h a b i t a t  p a r a m e t e r s  ' i s  g i v e n  i n  Ta b l e  3 ;  c o m p l e t e  h a b i t a t

d a t a  i s  i n c l u d e d  i n  A p p e n d i x  5 .

H a b i t a t  i n  Owen C r e e k  i s  composed o f  a r e a s  o f  m o d e r a t e  g r a d i e n t

r i f f l e - g l i d e  a n d  a r e a s  o f  s l o u g h  w i t h  b e a v e r  a c t i v i t y .  R e a c h e s  1  a n d  2

(Mor i ce  t o  4 . 8  km)  c o n t a i n  m o d e r a t e  g r a d i e n t  h a b i t a t  w i t h  a b u n d a n t  g r a v e l s

and a  h i g h  p e r c e n t a g e  o f  g l i d e s .  R e a c h  2  ( 0 . 8 5  km)  i s  a  somewhat mo re

c o n f i n e d  c a n y o n  t y p e  r e a c h .  R e a c h  3  f o r m s  a n  e x t e m s i v e  " s l o u g h "  a r e a  w i t h

a l a r g e  amount  o f  b e a v e r  a c t i v i t y .  R e a c h  4  i s  a  c o m b i n a t i o n  g l i d e - p o o l -

r i f f l e  a r e a  w i t h  e x t e n s i v e  i n s t r e a m  l o g  d e b r i s  a n d  some p a t c h e s  o f  g r a v e l .

Reach 5  was  o f  r e l a t i v e l y  l o w  g r a d i e n t  w i t h  e x t e n s i v e  b e a v e r  a c t i v i t y

and c o m b i n a t i o n  b e a v e r  p o n d - g l i d e  r i f f l e  h a b i t a t .  R e a c h  6 ,  t o  Owen L a k e ,

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

Stream d i s c h a r g e  was much l o w e r  a t  s i t e s  8  a n d  9 ,  p r o b a b l y  because  o f  t h e

i n f l u e n c e  o f  P u p o r t  C r e e k .

3 .2  F i s h  S a m p l i n g

F i s h  s p e c i e s  c a p t u r e d  i n  Owen C r e e k  i n c l u d e d  r a i n b o w  t r o u t

( r e s i d e n t  a n d  anad romous ) ,  D o l l y  Va r d e n ,  m o u n t a i n  w h i t e f i s h ,  c o h o  s a l m o n ,

s c u l p i n s ,  s u c k e r s ,  n o r t h e r n  s q u a w f i s h  a n d  p a c i f i c  l a m p r e y .  C o m p l e t e

d i s t r i b u t i o n  a n d  d e n s i t y  i n f o r m a t i o n  i s  i n c l u d e d  i n  A p p e n d i x  6 ;  a  summary

i s  g i v e n  i n  Ta b l e  4 .



Table  3  S u m m a r y.  o f  Owen Creek  r e a c h  h a b i t a t  c h a r a c t e r i s t i c s .

1. " M o r i c e  R . 3 .95 1.2% 1, 2 , 3 7 6 7 26 SG, F ,  LG 0.75 L, C ,  OV 6.9 27,320

2. 0.85 1.5% 4 0 8 2 18 LG, C ,  SG 0 .8 L, O V,  B 10.0 8,490
I

3. 1.70 =0.0% 5 100 0 0 F 0.6 I V,  OV,  L 75 127,500 1-1
-

(beaver(beaver a c t i v i t y ) (s lough) i

4. 1.0 0.5% 6 19 6 4 17 F, SG,  LG 0.6 L,  C ,  OV 9.2 9,248

5. 4.65 1.0% 7 39 4 6 15 SG, F ,  LG 0.7 OV, L ;  C 8.7 40,529
(beaver a c t i v i t y )

6. t o  Owen Lake 1.6 >0.5% 8, 9 36 4 2 22 LG, SG,  F 0.1 OV, L ,  C 3.2 5,091
(angu la r
g rave l s )

K l a t e  Creek 4.06 2.5% 10 4 3 7 59 SG, F ,  LG 0.02 OV, L 2.2 8,864

REACH APPROX. A P P R O X .  S A M P L E
LENGTH G R A D I E N T  S I T E S

(km) ( M E A S U R E D )

HABITAT TYPE

% POOL %  GLIDE %  RIFFLE

MAJOR E S T I M A T E D  C O V E R  M E A N  T O T A L
SUBSTRATES DISCHARGE T Y P E  W I D T H  A R E A

(a3 /s )  ( m )  ( m 2 )



MOR ICE

RIVER

Reoch Brook
SS 2 Electroshocking Sire



( range  . 0 8  t o  . 2 5 / m 2 ) .  C o h o  y e a r l i n g s  w e r e  f o u n d  a t  s i t e  5  ( r e a c h  3 )  a t

0 .14 /m2.  N o  c o h o  w e r e  f o u n d  i n  r e a c h  2 ,  r e a c h  4 ,  o r  a r e a s  a b o v e .  B a s e d

on t h i s  d i s t r i b u t i o n ,  s t a n d i n g  c r o p  was  e s t i m a t e d  a t  3 , 8 5 0  ( 7 . 9  k g )  f r y

and 1 7 , 8 5 0  ( 2 1 6  k g )  y e a r l i n g s  ( A p p e n d i x  7 ) .  T h e  y e a r l i n g  s t a n d i n g  c r o p

i s  v e r y  l i k e l y  g r o s s l y  o v e r e s t i m a t e d .  A s  w a s  s u r m i s e d  f o r  Lamprey  C r e e k ,

l ow  f a l l  f l o w s  a n d  b e a v e r  dams r e s t r i c t i n g  a d u l t  a c c e s s  a r e  l i k e l y  t h e

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

t h e  s p r i n g  a n d  summer p e r i o d s .  I f  e s t i m a t e s  a r e  a c c u r a t e ,  t h e n  r e c r u i t -

ment o f  t h e  1 9 8 0  y e a r  c l a s s  was  v e r y  c l e a r l y  l o w  i n  c o m p a r i s o n  t o  t h e

1979 y e a r  c l a s s .

TABLE 4 Summary o f  Owen C r e e k  f i s h  s a m p l i n g  r e s u l t s .

REACH S I T E RAINBOW COHO D O L L Y VARDEN OTHER

0+ 1+ 2+ 0+ 1+ 0+ >1+

1 1 .78 .18 0 .25 0 0 .02 -
2 .37 .02 0 .08 0 0 0 -
3 .78 .11 0 .08 0 .04 0 m. w h i t e f i s h .04

2 4 .52 .14 0 0 0 0 0 m. w h i t e f i s h .01
suckers .01

3 5 0 .06 .02 0 .14 0 0 -

4 6 .16 .09 0 0 0 .05 .03

5 7 .41 .22 .03 0 0 .01 .10

6 8 .05 .01 .01 0 0 0 0 s c u l p i n s .01
suckers .06
squawf i sh .18

9 1.05 .04 0 0 0 0 0 s c u l p i n s .88

K l a t e
Creek .39 .29 0 0 0 .10 0

3 . 2 . 1 Coho

J u v e n i l e  c o h o  w e r e  f o u n d  i n  4  o f 10 s a m p l e  s i t e s ,  e x t e n d i n g  i n t o

reach  3 . F ry  w e r e  f o u n d  o n l y  i n  r e a c h  1  w i t h  a  mean d e n s i t y  o f  0 . 1 4 / m 2



3 . 2 . 2  D o l l y  Va r d e n

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

m a j o r i t y  o f  Owen C r e e k ,  b u t  w e r e  a b s e n t  f r o m  t h e  s l o u g h  h a b i t a t  s a m p l e

( s i t e  5  r e a c h  3 )  a n d  f r o m  s i t e s  8  a n d  9  n e a r  Owen L a k e  ( r e a c h  6 ) .

3 . 2 . 3  R a i n b o w  T r o u t

Rainbow w e r e  c a p t u r e d  a t  a l l  s a m p l e  s i t e s  i n  t h e  Owen C r e e k

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

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

e n t i a t e  i n  t h i s  c a s e  a s  t h e r e  i s  a n  a r e a  o f  o v e r l a p .  S c h u l t z e  ( 1 9 8 0 )

i n d i c a t e s  s t e e l h e a d  s p a w n i n g  u p  t o  r o u g h l y  t h e  t o p  o f  r e a c h  7  ( a b o u t  2  km

f r o m  t h e  l a k e ) .  L a k e  r e c r u i t m e n t  m u s t  a l s o  come f r o m  t h i s  a r e a .  A  c o m -

p a r i s o n  o f  r a i n b o w  f r y  s i z e  i n  r e a c h e s  1  t h r o u g h  5  w i t h  s i z e s  i n  r e a c h  6

and K l a t e  C r e e k  i n d i c a t e s  much s m a l l e r  f r y  w e r e  p r e s e n t  i n  r e a c h  6  a n d

K l a t e  C r e e k  ( 5 0 . 7  mm i n  r e a c h e s  1 - 5 ,  4 3 . 3  mm i n  r e a c h  6  a n d  K l a t e  C r e e k ;

Append ix  6 ) .  F o r  s t a n d i n g  c r o p  e s t i m a t e s ,  l a k e  r e s i d e n t  f i s h  w i l l  b e

assumed t o  c o m p r i s e  h a l f  o f  t h e  p o p u l a t i o n  i n  t h e  a r e a  c o v e r i n g  r e a c h  6

and t h e  u p p e r  h a l f  o f  r e a c h  5 .  L a k e  t r i b u t a r i e s ,  o f  w h i c h  K l a t e  C r e e k

i s  t h e  o n l y  m a j o r  o n e ,  a r e  assumed t o  c o n t a i n  r e s i d e n t  s t o c k .

3 . 2 . 3 . 1  S t e e l h e a d

Age g r o u p s  o f  s t e e l h e a d  c a p t u r e d  i n  Owen C r e e k  i n c l u d e d  f r y  ( 7 8 % ) ,

y e a r l i n g s  ( 2 1 % )  a n d  t w o  y e a r  o l d s  ( 1 % ) .  M e a n  s i z e  o f  f r y  was  5 0 . 5  mm;

y e a r l i n g s ,  9 2 . 0  mm a n d  t w o  y e a r  o l d s ,  1 2 8 . 0  mm. S t a n d i n g  c r o p  c a l c u l a t i o n s

(Append ix  7 b )  e s t i m a t e  3 8 , 3 3 0  ( 6 3 % )  f r y ,  1 8 , 7 1 5  (31%)  y e a r l i n g s  a n d  3 , 4 6 0

(6%) t w o  y e a r  o l d s .  M e a n  d e n s i t y  o v e r  t h e  w h o l e  o f  Owen C r e e k  was 0 . 1 8

f r y / m 2 ,  0 . 0 8 6  y e a r l i n g s / m 2  a n d  0 . 0 1 6  t w o  y e a r  o l d s / m 2 .  T o t a l  b i o m a s s  was

285 k g .



3 .3  S t e e l h e a d  L i f e  H i s t o r y  a n d  P o p u l a t i o n  Dynamics

As i n  Lamprey  C r e e k ,  t h e  l a c k  o f  o l d e r  j u v e n i l e s  i n  Owen

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

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

m i g r a t i o n s  f r o m  Owen C r e e k  o f  f r y ,  1 +  a n d  2 +  f o r  r e a r i n g  t o  3 ,  4  a n d  5

y e a r  o l d  s m o l t s  i n  t h e  M o r i c e  R i v e r  m u s t  o c c u r  a n n u a l l y .  E n h a n c e m e n t

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

t o  t h e  M o r i c e .

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

f r y  t o  y e a r l i n g  s u r v i v a l  r a t e  o f  48% ( a s s u m i n g  " s t e a d y  s t a t e "  r e c r u i t m e n t

and a  c l o s e d  s y s t e m ) .  A s  s u g g e s t e d  f o r  Lamprey  C r e e k ,  l o w  1980  f r y  r e -

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

e x p l a i n  t h e  Owen C r e e k  p o p u l a t i o n  s t r u c t u r e .

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

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

Lamprey C r e e k .  F r y  d e n s i t y  a v e r a g e d  0 . 1 8 / m 2  i n  Owen C r e e k  compared  t o

0.35/m2 i n  Lamprey  C r e e k  a n d  0 . 7 0 / m 2  a s  a  s u g g e s t e d  o p t i m u m  l e v e l  ( S . E . R . C .

1980) .  S i m i l a r l y ,  y e a r l i n g  d e n s i t y  a v e r a g e d  0 . 0 8 6 / m 2  i n  Owen compared  t o

0.15/m2 i n  L a m p r e y.  C a r r y i n g  c a p a c i t y  f o r  Owen ( o r  Lamprey )  i s  unknown,

b u t  i s  n o t  e x p e c t e d  t o  s i g n i f i c a n t l y  d i f f e r  f r o m  Lamprey  C r e e k .  F o r  Owen

Creek,  l o w  f r y  a n d  y e a r l i n g  d e n s i t y  may  b e  a n  i n d i c a t o r  o f  c o n s e c u t i v e

yea rs  o f  l o w  r e c r u i t m e n t .

3 .4  O w e n  C r e e k  S t e e l h e a d  Enhancement

As i n  Lamprey  C r e e k ,  e n h a n c e m e n t  o b j e c t i v e s  s h o u l d  b e  a i m e d  a t

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

H a b i t a t  f o r  j u v e n i l e  r e a r i n g  ( u p  t o  2 + )  a n d  f o r  o v e r w i n t e r  s u r v i v a l

appeared g o o d  i n  Owen C r e e k  d u e  t o  a b u n d a n t  d e e p  w a t e r  a r e a s .  T h e  p r o b a b l e

ma jo r  l i m i t i n g  f a c t o r  i n  Owen C r e e k  s t e e l h e a d  ( y e a r l i n g )  p r o d u c t i o n  was

f r y  r e c r u i t m e n t .



3 . 4 . 1  F l o w  c o n t r o l

A t  p r e s e n t ,  d e e p e r  p o o l  h a b i t a t  ( o v e r w i n t e r i n g  a r e a s )  i s  i n  s h o r t

supp l y  o n l y  i n  r e a c h e s  1  a n d  2 .  A s s u m i n g  w i n t e r  h a b i t a t  i s  l i m i t i n g  i n

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

the  ma ins tem.  I n  t e r m s  o f  summer c a r r y i n g  c a p a c i t y ,  a n  i n c r e a s e  f r o m  t h e

p r e s e n t  0 . 1 0 / m 2  t o  0 . 1 5 / m 2  i n  r e a c h  1 ,  a n d  f r o m  0 . 1 4 / m 2  t o  0 . 1 5 / m 2  i n

reach 2  may b e  e x p e c t e d .  T h i s  maximum d e n s i t y  o f  0 . 1 5  y e a r l i n g s / m 2  i s  a

guess b a s e d  o n  Lamprey C r e e k  s a m p l i n g ,  a n d  may n o t  b e  c o r r e c t .  H o w e v e r ,

u s i n g  t h i s  f i g u r e ,  i n c r e a s e d  y e a r l i n g  numbers  i n  Owen C r e e k  a s  a  r e s u l t

o f  f l o w  c o n t r o l  a r e  e s t i m a t e d  a t  r o u g h l y  1 , 4 5 0 ,  t r a n s l a t i n g  i n t o  a b o u t  4 3 5

s m o l t s ,  6 5  a d u l t s  a n d  1 6  a d u l t  escapemen t  ( A p p e n d i x  8 ) .

3 . 4 . 2  F r y  r e c r u i t m e n t

Because o f  t h e  g e n e r a l  s i m i l a r i t i e s  b e t w e e n  Owen a n d  Lamprey

Creeks,  i t  i s  r e a s o n a b l e  t o  assume e q u a l  y e a r l i n g  d e n s i t y  a t  s a t u r a t i o n

f o r  t h e s e  s t r e a m s .  G i v e n  f u l l  r e c r u i t m e n t  ( o p t i m u m  l e v e l s ) ,  Owen C r e e k

shou ld  s u p p o r t  a  y e a r l i n g  p o p u l a t i o n  e q u a l  i n  d e n s i t y  t o  t h a t  o f  Lamprey

Creek ( 0 . 1 5  y e a r l i n g s / m 2 ) .  O n  t h i s  b a s i s ,  Owen C r e e k  y e a r l i n g  numbers

under f u l l  r e c r u i t m e n t  s h o u l d  amoun t  t o  r o u g h l y  1 4 , 5 0 0  y e a r l i n g s  a n d

subsequen t l y  4 , 3 5 0  s m o l t s  a n d  1 6 0  a d u l t  escapemen t  t o  t h e  M o r i c e  s y s t e m

(Append ix  8 ) .

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

and s p a w n i n g  a r e a  i m p r o v e m e n t s .  P i n s e n t  ( 1 9 6 9 )  s u g g e s t e d  t h e  n e e d  f o r

spawning a r e a  improvemen ts  a t  t h e  o u t l e t  o f  Owen L a k e .  T h i s  i s  a  g o o d  a r e a

f o r  s u c h  a  p r o g r a m  because  i t  i s  l o c a t e d  a t  t h e  h i g h e s t  p o s s i b l e  r e c r u i t -

ment p o i n t  ( d o w n s t r e a m  d i s p l a c e m e n t  o f  f r y  w i l l  s e e d  a r e a s  b e l o w )  a n d  f l o w s

are p r o b a b l y  r e l a t i v e l y  s t a b l e .  C u r r e n t l y ,  a n g u l a r  s u b s t r a t e s  p r e d o m i n a t e

i n  t h i s  a r e a .  B e f o r e  a  p r o g r a m  o f  g r a v e l  a d d i t i o n  ( g r a v e l  p l a t f o r m  c o n -

s t r u c t i o n )  i s  u n d e r t a k e n ,  m o r e  k n o w l e d g e  o f  p r e s e n t  g r a v e l  ( s p a w n i n g  a r e a )

d i s t r i b u t i o n  a n d  s p r i n g  h y d r a u l i c  c o n d i t i o n s  i s  r e q u i r e d .  A c c e s s  f o r

spawners t o  a n y  enhanced  a r e a  m u s t  b e  g u a r a n t e e d .  T h i s  may  i n v o l v e  some

l i m i t e d  b e a v e r  c o n t r o l  i n  downs t ream r e a c h e s .



In o r d e r  t o  b r i n g  f r y  r e c r u i t m e n t  up t o  optimum l e v e l s  f o r  y e a r l i n g
product ion,  a  f r y  s t o c k i n g  program shou ld  be  cons idered.  T h e  g r e a t e s t  need
i s  fo reseen  f o r  m idd le  and upper  reaches ( i e .  3 ,  4 ,  5  and 6 ) .  R e q u i r e d  f r y
numbers, t o  b r i n g  mean d e n s i t y  t o  0.70/m2 f r o m  t h e  p resen t  (1980)  d e n s i t y
of  0.18/m2,  t o t a l  rough ly  118,000 (227,000m2 X  0 .52  f r y / m 2 ) .  T h i s  number
of  f r y  i s  o f  course  v a r i a b l e ,  depending o n  annua l  r e c r u i t m e n t  l e v e l s .  A s
i n  Lamprey Creek,  t h i s  must  b e  moni tored t o  de termine  annua l  f r y  requ i rements .
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TABLE 5 Summary o f  G o s n e l l  C r e e k  f i s h  p o p u l a t i o n  e s t i m a t e s .

SITE RAINBOW COHO DOLLY VARDEN OTHER
SPECIES0+ 1+ 2+ 0+ 1+ 0+

1 0.18 0 . 11 0 0 0 0 .04 moun ta in  w h i t e f i s h
longnose d a c e

2 0 .02 0 0 0.03 0 0.07

Cox C r e e k 0.06 0.02 0 0.23 0 .08 0 . 0 1

4 .0  G O S N E L L  CREEK

Very l i m i t e d  s a m p l i n g  was c o n d u c t e d  i n  t h e  G o s n e l l  C r e e k  s y s t e m

i n  1980 .  T h r e e  sample  s i t e s  w e r e  c o n d u c t e d ;  t w o  i n  G o s n e l l  C r e e k  a n d  o n e

i n  a  t r i b u t a r y ,  C o x  C r e e k .  B e c a u s e  o f  t h e  h u g e  s i z e  o f  t h e  G o s n e l l  C r e e k

system ( F i g .  3 ) ,  n o  h a b i t a t  d e s c r i p t i o n  ( b a s e d  o n  t h r e e  s i t e s )  w i l l  b e

a t t e m p t e d  a t  t h i s  t i m e .

4 .1  F i s h  S a m p l i n g

Resu l t s  o f  s a m p l i n g  i n  G o s n e l l  C r e e k  a r e  summar ized  i n  Ta b l e  5 ,

w i t h  c o m p l e t e  d a t a  i n c l u d e d  i n  A p p e n d i x  9 .  T h e  t h r e e  s a m p l e  s i t e s  c o n d u c t e d

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

Maximum f r y  d e n s i t y  o f  0 . 1 8 / m 2  was  f o u n d  a t  t h e  l o w e s t  s i t e ;  mean  o f  a l l

t h r e e  samples  was  0 . 0 9 / m 2 .

Ye a r l i n g  d e n s i t y  was a l s o  l o w ,  a v e r a g i n g  0 . 0 4 / m 2 .  M a x i m u m  d e n s i t y  o f

0 .11 /m2 ,  s a m p l e d  a t  t h e  l o w e s t  s i t e ,  i s  i n  t h e  r a n g e  o f  d e n s i t i e s  s a m p l e d

i n  Lamprey ( 0 . 1 5 / m 2 )  a n d  Owen ( 0 . 0 8 6 / m 2 )  C r e e k s .
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4.2 S t e e l h e a d  L i f e  H i s t o r y  and Popu la t i on  Dynamics

Because s o  f e w  samples were t a k e n  i n  t h i s  v e r y  l a r g e  system, n o
meaningful  d i scuss ion  o f  p o p u l a t i o n  dynamics can  be made. M o r e  sampl ing
is  necessary.  H o w e v e r,  t h e r e  a r e  cons i s tenc ies  i n  Gosne l l  Creek r e s u l t s
when compared t o  Owen and Lamprey Creek r e s u l t s .  F i r s t l y ,  n o  two  yea r  o l d s .
were p resen t  i n  t h e  sample s i t e s  chosen. T h i s  suggests t h a t  t h e  Gosne l l
performs a  r o l e  s i m i l a r  t o  Owen and Lamprey Creeks i n  s tee lhead l i f e
h i s t o r y ;  t h e  p r ima ry  use be ing  spawning and e a r l y  r e a r i n g  o f  j u v e n i l e s .
Secondly, l o w  f r y  d e n s i t y  was f o u n d  i n  a l l  t h r e e  samples. Compar i son  o f
yea r l i ngs  t o  f r y  a t  t h e  l owes t  s i t e  suggests p o o r  r e c r u i t m e n t  i n  1980.
This i s  c o n s i s t e n t  w i t h  Owen/Lamprey Creek f i n d i n g s  a s  w e l l .

4.3 F u r t h e r  Sampling Requirements

I t  i s  recommended t h a t  f u r t h e r  sampl ing  o f  Gosne l l  Creek be
conducted i n  o rde r  t o  v e r i f y  t h e  r o l e  o f  t h i s  s t ream i n  s tee lhead l i f e
h i s t o r y  ( e g .  m i g r a n t  p roduc t i on )  a n d  annua l  r e c r u i t m e n t  r a t e s .  H a b i t a t
c h a r a c t e r i s t i c s  and s tee lhead  d i s t r i b u t i o n  shou ld  a l s o  be  assessed.

Number o f  sample s i t e s  r e q u i r e d  i s  v e r y  dependent o n  access;
s u f f i c i e n t  i n f o r m a t i o n  can  be c o l l e c t e d  w i t h  rough l y  s i x  sample s i t e s .
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5 .0  M O R I C E  RIVER SIDECHANNELS

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

edge h a b i t a t  o f  t h e  M o r i c e  R i v e r .  T h e r e  i s  a n  e x t e n s i v e  s e r i e s  o f  s i d e -

channe ls  i n  t h e  m i d d l e  r e a c h e s  o f  t h e  s t r e a m  ( e g .  G o s n e l l  t o  Owen) .  A n

a t t e m p t  was  made t o  s a m p l e  d i f f e r e n t  t y p e s  o f  s i d e  c h a n n e l  ( e g .  o p e n  g r a v e l

channe ls ,  n a r r o w  c o m p l e x  c h a n n e l s ,  e t c . )  t o  g e t  a n  i d e a  o f  t h e  r a n g e  i n

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

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

a s s o c i a t e d  f i s h  d e n s i t y )  w i l l  b e  made a t  t h i s  t i m e .

5 .1  F i s h  S a m p l i n g

R e s u l t s  o f  f i s h  p o p u l a t i o n  e s t i m a t e s  a r e  summar ized  i n  Ta b l e  6

w i t h  c o m p l e t e  d a t a  i n  A p p e n d i x  1 0 .  S p o r t f i s h  s p e c i e s  p r e s e n t  i n  t h e  s i d e -

channe ls  i n c l u d e d  j u v e n i l e  s t e e l h e a d ,  c o h o  a n d  c h i n o o k .  C o h o  w e r e  p r e s e n t

i n  5  o f  7  s a m p l e s ,  w i t h  a  mean d e n s i t y  o f  0 . 0 7  f r y / m 2 .  M a x i m u m  d e n s i t y ,

found a t  m i l e  3 2  ( s i d e c h a n n e l  w i t h  c o v e r ) ,  w a s  0 . 2 8  f r y / m 2 .  C h i n o o k  w e r e

found i n  4  o f  7  s a m p l e s ,  u p  t o  a  maximum o f  0 . 1 7  f r y / m 2 .  M e a n  d e n s i t y

was 0 . 0 3  f r y / m 2 .

J u v e n i l e  s t e e l h e a d  w e r e  p r e s e n t  i n  a l l  7  s a m p l e  s i t e s .  M e a n

f r y  d e n s i t y  was  0 . 1 4 / m 2 ,  w i t h  a  r a n g e  f r o m  0 . 0 9  t o  0 . 2 4 / m 2 .  Y e a r l i n g

d e n s i t y  a v e r a g e d  0 . 0 2  /m2 ( 0  t o  0 . 0 4 / m 2  r a n g e )  w h i l e  t w o  y e a r  o l d s  w e r e

p r e s e n t  a t  l e s s  t h a n  0 . 0 1 / m 2 .

5 . 2  S t e e l h e a d  L i f e  H i s t o r y  a n d  P o p u l a t i o n  Dynamics

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

i n c l u d e d  0 + ,  1 +  a n d  v e r y  f e w  2 + .  T h e s e  f i n d i n g s  s u g g e s t  t h a t  h a b i t a t  f o r

o l d e r  j u v e n i l e s  ( e g .  2 +  t o  4 +  p r e - s m o l t s )  w a s  n o t  a b u n d a n t  i n  s i d e c h a n n e l s .

The m a j o r i t y  o f  o l d e r  p a r r  h a b i t a t  i s  l i k e l y  l o c a t e d  i n  d e e p e r  m a i n s t e m

areas .

S tee lhead  f r y  d e n s i t y  w a s  n o t  h i g h  i n  s i d e c h a n n e l s  o r  m a i n s t e m

edge h a b i t a t .  T h e  mean o f  0 . 1 4 / m 2  was  w e l l  b e l o w  s u g g e s t e d  op t imum l e v e l s



TABLE 6  S u m m a r y  o f  M o r i c e  R i v e r  m a i n s t e m  and  s i d e c h a n n e l  f i s h  p o p u l a t i o n  e s t i m a t e s .

SITE HABITAT RAINBOW COHO CHINOOK OTHER SPECIES

0+ 1+ 2+ 0+ 0+ 1+

M i l e  3 3 s i d e c h a n n e l .18 .01 .01 .06 0 0 moun ta in  w h i t e f i s h ,  l o n g n o s e  d a c e

M i l e  3 3 mainstem edge .09 0 0 0 0 0 longnose  d a c e

M i l e  3 2 s i d e c h a n n e l  w i t h
cover

,24 .03 0 .28 0 0 moun ta in  w h i t e f i s h , longnose  d a c e

M i l e  3 2 w ide  s i d e c h a n n e l . 11 .01 0 0 < .01 0 s q u a w f i s h ,  l o n g n o s e  d a c e
(no c o v e r )

Lamprey C r e e k s i d e c h a n n e l
(no c o v e r )

.11 .04 .01 .12 .17 0 moun ta in  w h i t e f i s h , longnose  d a c e

Lamprey C r e e k s i d e c h a n n e l .11 0 0 .03 0 .01 longnose  d a c e
(no c o v e r )

M i l e  2 1 open s i d e c h a n n e l .11 .02 < .01 .01 .04 0 moun ta in  w h i t e f i s h , l ongnose  d a c e

Mean .14 .02 <.01 .07 .03 < . 0 1
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(eg.  0 . 7 / m 2 ) .  Y e a r l i n g  d e n s i t y  was  s i m i l a r l y  l o w  ( 0 . 0 2 / m 2 ) .  T h i s  i n f o r -

ma t i on  i n d i c a t e s  t h a t  l o w  r e c r u i t m e n t  t o  t h e s e  a r e a s  may b e  a  common

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

unknown and  c a n n o t  b e  d e t e r m i n e d  u n l e s s  m o r e  i s  known  a b o u t  f r y  r e c r u i t -

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

d i s c h a r g e  f o r  t h e i r  v e r y  e x i s t e n c e  ( e g .  d e - w a t e r e d  a t  l o w  f l o w )  t h e r e  i s

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

f o r  a  more  s t a b l e  a r e a  ( e g .  t r i b u t a r y  o r  s i d e c h a n n e l ) .  S i d e c h a n n e l s  may b e

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

channel  t y p e ) .

5 .3  F u r t h e r  S a m p l i n g  Requ i r emen ts

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

Mor i ce  R i v e r  s t e e l h e a d  p r o d u c t i o n  i t  w o u l d  b e  u s e f u l  t o  c o l l e c t  i n f o r m a t i o n

on t h e  amount  ( l e n g t h  a n d  a r e a )  o f  s i d e c h a n n e l  h a b i t a t  a v a i l a b l e ,  h a b i t a t

t ypes  o f  t h e  s i d e c h a n n e l s ,  a n d  t h e  e f f e c t s  o f  d i s c h a r g e  ( h i g h  a n d  l o w )  o n

s idechanne l  h a b i t a t .  M u c h  o f  t h i s  c a n  b e  d o n e  b y  a i r  p h o t o  a n a l y s i s .  F i s h

p o p u l a t i o n  i n f o r m a t i o n  s h o u l d  b e  c o l l e c t e d  i n  t h e  same w a y  a s  t h e  1 9 8 0

samp l ing ,  s e l e c t i n g  s i t e s  i n  a  v a r i e t y  o f  h a b i t a t  a n d  s i d e c h a n n e l  t y p e s .

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

ducted t o  m o n i t o r  r e c r u i t m e n t  r a t e s  i n  t h e  m a i n s t e m  M o r i c e  R i v e r .  F u r t h e r

da ta  r e g a r d i n g  maximum f r y  d e n s i t i e s  ( c a r r y i n g  c a p a c i t y ) ,  s p a w n i n g  s i t e

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

enhancement t e c h n i q u e s  c a n  b e  s u g g e s t e d .
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6 .0  D I S C U S S I O N

R e s u l t s  o f  f i s h  s a m p l i n g  i n  L a m p r e y,  Owen a n d  G o s n e l l  C r e e k s ,

and i n  M o r i c e  R i v e r  s i d e c h a n n e l s ,  i n d i c a t e  t h a t  p a r t i c u l a r l y  Owen a n d

Lamprey C r e e k s  a r e  v e r y  i m p o r t a n t  i n  M o r i c e  R i v e r  s t e e l h e a d  p r o d u c t i o n .

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

f r y ,  y e a r l i n g  a n d  t w o  y e a r  o l d  m i g r a n t s .  O l d e r  j u v e n i l e s  ( 2 +  t o  4 + )  u n -

d o u b t e d l y  r e a r  t o  s m o l t  s t a g e  i n  m a i n s t e m  M o r i c e  R i v e r  a r e a s .  T h e  l a c k

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

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

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

As Owen a n d  Lamprey  h a v e  b e e n  f o u n d  t o  b e  i m p o r t a n t ,  s a m p l i n g

shou ld  now  s h i f t  t o  o t h e r  t r i b u t a r i e s  w h i c h  may o r  may n o t  h a v e  p o t e n t i a l

f o r  enhancement .  M a j o r  a r e a s  f o r  s t u d y  i n c l u d e  t h e  G o s n e l l  s y s t e m ,

T h a u t i l  R i v e r  a n d  H o u s t o n  Tommy C r e e k .  S o m e  o f  t h e  s m a l l e r  t r i b u t a r i e s

(eg.  T a g i t )  s h o u l d  b e  s a m p l e d ;  h o w e v e r ,  t h e i r  e x p e c t e d  c o n t r i b u t i o n  t o

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

One o f  t h e  m a j o r  a s s u m p t i o n s  made i n  t h i s  r e p o r t  was  t h e  s t a t e -

ment t h a t  p a r r  h a b i t a t  i n  t h e  M o r i c e  R i v e r  m a i n s t e m  was n o t  l i m i t i n g .

Th i s  i s  s t a t e d  w i t h o u t  a n y  k n o w l e d g e  o f  p o p u l a t i o n  d e n s i t i e s  a n d  h a b i t a t

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

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

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

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

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

done, a s  s n o r k e l l i n g  i s  n o t  e f f e c t i v e  i n  t h e  M o r i c e  ( p o o r  v i s i b i l i t y  i n

w a t e r ) ,  a n d  s h o r t  s a m p l i n g  c a n n o t  r e a c h  2 + ,  3 +  a n d  4 +  h a b i t a t .  T h e  u s e

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

However,  t h i s  w o u l d  t a k e  a  much g r e a t e r  e f f o r t .



7.0 RECOMMENDATIONS

1. F r y  s t o c k i n g  s h o u l d  b e  t h e  m a j o r  enhancement  t o o l  i n  t h e  M o r i c e  R i v e r

a t  t h i s  t i m e .  A r e a s  f o r  f r y  r e l e a s e  s h o u l d  b e  b a s e d  o n  a n n u a l  m o n i t o r -

i n g  o f  f r y  p o p u l a t i o n s  a t  " i n d e x "  s i t e s  i n  s e l e c t e d  a r e a s .

2. M o r e  i n f o r m a t i o n  i s  r e q u i r e d  o n  s i d e c h a n n e l  c a r r y i n g  c a p a c i t y  b e f o r e

enhancement i n  t h e s e  a r e a s  c a n  b e  p r e s c r i b e d .

3. A r e a s  o f  t h e  M o r i c e  r e q u i r i n g  f u r t h e r  a n a l y s i s  i n c l u d e  H o u s t o n  Tommy

and G o s n e l l  C r e e k s .  C a r r y i n g  c a p a c i t y  a n a l y s i s  s h o u l d  b e  c o n d u c t e d .

4. S a m p l i n g  o f  t h e  ma ins tem M o r i c e  R i v e r  s h o u l d  b e  c o n s i d e r e d .

5. T h e  p o s s i b i l i t y  o f  g r a v e l  i n t r o d u c t i o n s  i n t o  Owen C r e e k  s h o u l d  b e

assessed.
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APPENDIX 1  S u m m a r y  o f  h a b i t a t  c h a r a c t e r i s t i c s  o f
Lamprey C r e e k  a n d  t r i b u t a r i e s .



Hab i t a t  c h a r a c t e r i s t i c s  o f

H a b i t a t  u n i t

No. o f  u n i t s  sampled
Average l e n g t h  (rn)
Average we t t ed  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value %

I°.(0-1 Cc()
5. IS

Is ,a;):

C,L10
t4.So ( ( , )

RIFFLE
Value %
115

B-Ial 1 N 7 ,
-7.°(.0

13.11

0.',,'0
g 2 .  L i  Lo ( S S

GLIDE
Value %
iy
11.21 Qici)

US

1-: Lc{

0.21
6 4 .  --2:Az ( " Y - 6

To t a l  no .  o f  u n i t s  i n  reach 27,14/ I'? .51 Ig6.(,(0
To t a l  a r e a  o f  u n i t s  i n  reach  (m2) 1713.3 r7214L1'52- 10b&S,RD

Average a r e a  l o g  d e b r i s  c o v e r  (m2) q.qo 0 • ?>2 0,95
Average a r e a  b o u l d e r  cove r  (m2) ?..).0-7 5.19 -Y•29
Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2)- 0,00. D',0'3 O.BO
Average a r e a  overs t ream v e g e t a t i o n  (m2) 1.00 D,`z,-( 1,2K
Average a rea  cu tbanks  (m2) 0 •DO o. 00 D, 0-1

Average a r e a  t o t a l  cove r  (m2) 7..117 ( /11) le. LI 0 C 7 ) 6.qt, CE5)

Average % s u b s t r a t e  f i n e s /5 ,0 0 2,22 10.4:5

Average % s u b s t r a t e  s m a l l  g r a v e l &.1,7 ).`Iti ct.f,-
Average % s u b s t r a t e  l a r g e  g r a v e l 2 I , . ? I 9 .72 5 , 3(0

Average % s u b s t r a t e  cobb les 2S.00 q1,22 37,50
Average % s u b s t r a t e  b o u l d e r 2 5.00 ;  5. ?:,3 21,11a

Average % s u b s t r a t e  bedrock 0 . 0 0 t::,"-)) 0 . 0 0

RE/9cH I
HABITAT TYPE
REACH LENGTH (m) 3 , 2 5  0  in
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Hab i t a t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average we t t ed  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value %

II
Lapp ( 7 8 )
7,,'11

I c . 2 .

6.C-.1

23'3.27-_, b q )

RIFFLE
Value %

I.
S.9I " J '
11.0

12.75
0.0'6

22.95 (E=.

GLIDE
Value %

7
17.00 ( I
4.97

1:::.

0-2l.
55,71 0 0 ,

To t a l  no .  o f  u n i t s  i n  reach illot 24,3.27 53.11
To t a l  a r e a  o f  u n i t s  i n  reach  (m2) 33060 •110 (,)0/-12.10 /76N. 25

Average a r e a  l o g  d e b r i s  c o v e r  (m2) 15.f,1 0. `bl  , L' .e= . . .

Average a r e a  b o u l d e r  c o v e r  (m2) .'".;_7, 0 .55 .3.00

Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2). l i S I J.0.9-1 1.00
Average a r e a  overs t ream v e g e t a t i o n  (m2) q.77 n,(os y.;./
Average a r e a  cutbanks (m2) 0,-,_(,,, 0,(:)V O.-2,;,

Average a r e a  t o t a l  c o v e r  (m2) 3 ? ) . 4  0 1 ) 2.1{1- i ‘ ) 7.91. l )

Average % s u b s t r a t e  f i n e s 50.00 q.17 27.1g
Average % s u b s t r a t e  s m a l l  g r a v e l .2-4.55 b•50 (.75C.
Average % s u b s t r a t e  l a r g e  g r a v e l IF.C„,9 11'58 5.00
Average % s u b s t r a t e  cobb les I. b2 3.7S oo,)
Average % s u b s t r a t e  b o u l d e r 0,00 0.00 0,00
Average % s u b s t r a t e  bedrock 0,00 C),00 D• CD

Hab i ta t  c h a r a c t e r i s t i c s  o f

Zgitifc2/r,Ev 2 2g,

HABITAT TYPE
REACH LENGTH (m) g ,  3  0 0 nq
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Hab i ta t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average w e t t e d  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value %

5

35.00 k?)sc

'5.'40
12, 40

0.(04-1
3t-t.R0 0 1

RIFFLE
Value %

2

to.5 b Q%-+

2 MO
-7 Sc.

'D. OH'
•.,>9.00 U.,'-)

GLIDE
Value %
q

5.5o Q.)
-7 ,-7s

cc. (7)(

0,0e,
1,,(D.00 M

To t a l  no .  o f  u n i t s  i n  reach (0(0.32,- 67. SS 22.1 LI

To t a l  a r e a  o f  u n i t s  i n  reach  (m2) =76,0() I10-5N 576.12

Average a r e a  l o g  d e b r i s  c o v e r  (m2) 9.11(c 0.10 0  41.0
Average a r e a  bou lde r  c o v e r  (m2) 0.4 0 0 (DO 0. 3 0
Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2)- 0, b o 0., 00 0 . 0 0
Average a r e a  o v e r s t  ream v e g e t a t i o n  (m2) 8 , 2 0 0. z?, 0,2)1
Average a r e a  cutbanks (m2)  . S. L, 4 0 .00 0.31

•
Average a r e a  t o t a l  c o v e r  (m2) I 1.5 L) 0 , 9 ) 0 , LI?) ( ) 1.05 (Li)
Average % s u b s t r a t e  f i n e s (010o .7c -0, 1n  - l i  3 , 7 S

Average % s u b s t r a t e  s m a l l  g r a v e l ho•C`--) 30.30 :1::!`.:
Average % s u b s t r a t e  l a r g e  g r a v e l ifN.ni) 32 'So , -  :  ^ =  Z' • "• -

Average % s u b s t r a t e  cobb les to,Cs.) I Z50 P--  '
Average % s u b s t r a t e  b o u l d e r I, CC` 0.00 0 LO
Average % s u b s t r a t e  bedrock ,.':'..Or_.) 0, 0 '._.) C.) , ;._

Hab i ta t  c h a r a c t e r i s t i c s  o f

LAnaK.Ly R E e c
HABITAT TYPE
REACH LENGTH (m)



Hab i ta t  c h a r a c t e r i s t i c s  o f

Hab i t a t  u n i t

No. o f  u n i t s  sampled ,

Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value %
2.
7.75 t ) .

1/.60

7. 0 c)
6,7.: .7,,

15 0. S 0 (3

RIFFLE
Value %

5
2 ,to 0 )

I.70

7 . 0 0

O. OP..
Li . 6 0 (12)

GLIDE
Value %
5
& .00 (S?:)

2,70

1.2 0

0.13
2 ,  50 (5-6

To t a l  no .  o f  u n i t s  i n  reach 117.81 2q(a. 4 1 3 00.bb

To t a l  a r e a  o f  u n i t s  i n  reach  (m2) 3593, l o p.i72.,N, (,0-1 69 _1.9

Average a r e a  l o g  d e b r i s  c o v e r  (m2) ).00 D. Ic) p . 1 C D

Average a r e a  b o u l d e r  c o v e r  (m2) o  Oc.-_, .--- c o -(m.c0

Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2). 0 . 0 0 0 : 0 3 0. C,

Average a r e a  overs t ream v e g e t a t i o n  (m2) C. ''.... 0 .00 0 . 2 0

Average a r e a  cutbanks (m2)  . 0, So c's .00 0,15

Average a r e a  t o t a l  c o v e r  (m2) ),-IS ( t o ) 0,10 ( 2 ) 0.11

Average % s u b s t r a t e  f i n e s 21.50 1,00 q, DO
Average % s u b s t r a t e  s m a l l  g r a v e l 57,50 115,°0 55.0'
Average % s u b s t r a t e  l a r g e  g r a v e l 15.00 5.7,00 31•b0
Average % s u b s t r a t e  cobb les 0.00 9.0 1,20
Average % s u b s t r a t e  b o u l d e r 0.00 0.00 0.00

Average % s u b s t r a t e  bedrock 0  .00 0.00 0.0?3

"Ameice.-Y CK • t - ) CoLLIN S N Y C )

HABITAT TYPE
REACH LENGTH (m) 4 0 S o
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Hab i ta t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value %

cb
35,25(81)

2.17'6

3 , 1 3

0. Lip

)1\ • -:'-b 021

RIFFLE
Value %

tc,
s,So Q(D

1,1 S

'4.(0-1

o. 1:2-
10.60 ((,%'

GLIDE
Value %
if
2,-i5 (_-3

1.28

3.00

o'2'.'-_,
3.(,,3 (Q.

To t a l  no .  o f  u n i t s  i n  reach 161.51 1 Sb. lb f,.. .9 I

To t a l  a r e a  o f  u n i t s  i n  reach  (m2) 202)91. OLI 1 ) 1  -2A- 30°•citn

Average a r e a  l o g  d e b r i s  cove r  (m2) bc(c 0, 21 O. lit>
Average a rea  bou lde r  cove r  (m2) 0.5b (,), I-7 0.50
Average a r e a  i ns t ream v e g e t a t i o n  (m2). 15.15 7,-: 11 D. bb
Average a rea  overst ream v e g e t a t i o n  (m2) V2.03 2_, 02, O. VI
Average a rea  cutbanks (m2) 5 .b0 O.11 0.'20

Average a r e a  t o t a l  cove r  (N2) S3•?--61 (1-i) 11• \ I  (12.1\ 2.4Y C O

Average % s u b s t r a t e  f i n e s 55.13 35.553 .5.75

Average % s u b s t r a t e  s m a l l  g r a v e l 3.-1S b. Ll L'2.'-:-.
Average % s u b s t r a t e  l a r g e  g r a v e l a•38 1 5. 00 12.50
Average % s u b s t r a t e  cobb les 2c....(v3 27.50 I , S o
Average % s u b s t r a t e  b o u l d e r L.1,:2.,e6, 15.0C• ko.co
Average % s u b s t r a t e  bedrock 0.00 0,03  0.00

Habi ta t  c h a r a c t e r i s t i c s  o f

PO=JC1-1 ( _ E t  L L N Y E -

HABITAT TYPE
REACH LENGTH (m) 1 )  0



Hab i ta t  c h a r a c t e r i s t i c s  o f

101Pe/ (  0 0 5

Hab i ta t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)

Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  ( m 2 ) '

POOL
Value %
3
3.3i,.. (_ss)
I . . .

1. lc7

0.10
LI'S °  C_LI')

RIFFLE
Value %
5
...):-.o0 c117)
I.So

1 , 5

0,0'1
Li. t.a:- ir, ,

GLIDE
Value %

To t a l  no .  o f  u n i t s  i n  reach ii2q.r.:-.: L/23,00

To t a l  a r e a  o f  u n i t s  i n  reach  (m2) 1933,75 201/3.07

Average a r e a  l o g  d e b r i s  cove r  (m2) 0• `13 O. 10
Average a r e a  bou lde r  c o v e r  (m2) O. o Z 0 ' L l
Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2)- 0,?=-- 0 : 0 0
Average a r e a  overs t ream v e g e t a t i o n  (m2) ) .  b3 '<' , 55.1
Average a rea  cutbanks (m2) O. 3 0 O. I i

Average a r e a  t o t a l  c o v e r  (m2) ?_,- .q 3 (f)-1) ?:., .41 0  ,2,

Average % s u b s t r a t e  f i n e s (.0.(01 2L,0
Average % s u b s t r a t e  s m a l l  g r a v e l 50,00 V.0,b1
Average % s u b s t r a t e  l a r g e  g r a v e l 11.0 16.(il
Average % s u b s t r a t e  cobb les ',Col 20.00
Average % s u b s t r a t e  b o u l d e r 0.00 10,00
Average % s u b s t r a t e  bedrock 0.00 D,00

HABITAT TYPE
REACH LENGTH (m) 2 , 7 0 0



Habi ta t  c h a r a c t e r i s t i c s  o f

L-e T/9 12/ /  (  —r  L . 4 -k-E)

Hab i ta t  u n i t

No. o f  u n i t s  sampled .

Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a rea  (m2) '

POOL
Value %
2

I. So I 2 2

I. So

I. S 0
0,20
2 , .-., 0 CS?)

RIFFLE
Value %

1307 ( 5 3

0,So
I . b1

D.10
O. 1  ( 2 9 )

GLIDE
Value %

1

I. so OS)

0.7`.--..,

2.00
0.tS

1.1'2.; 1-!'-,

To t a l  no.  o f  u n i t s  i n  reach 419 6 . CI -M1.9`i 230,00

To t a l  a rea  o f  u n i t s  i n  reach  (m2) I 2 ( ,  .(01 605.155 25q.90

Average a rea  l o g  d e b r i s  cove r  (m2) 0 , 0 0 0 . 0 0 0 . 0 0
Average a rea  bou lde r  cove r  (m2) 0. IS 0 . 1 0 "O. 10
Average a r e a  ins t reara  vege ta t i on  (m2)- 0 . 0 0 g .  ro,o O. 00
Average a r e a  overs  t re am v e g e t a t i o n  (m2) 1.S 0 0.6?, \ 0  0
Average a rea  cutbanks (m2) O. -.-.. 0 0. 07 D .1°

Average a r e a  t o t a l  cove r  (m2) 1.70 Cc,5) o.bo 01) 1.2 0 ( l 0 ( )

Average % s u b s t r a t e  f i n e s 0 , 0 0 a d o 10.00
Average % s u b s t r a t e  s m a l l  g r a v e l 5,00 0 , 0 0 10 . Do
Average % s u b s t r a t e  l a r g e  g r a v e l 1/, 5 o 20,00 50.%)-(1
Average % s u b s t r a t e  cobb les 1 / .50 3o,00 2Q , GC
Average % s u b s t r a t e  b o u l d e r 5,00 i co, Vi 10.00
Average % s u b s t r a t e  bedrock 3 5 , 0 0 :.,, '2 ,  .:-•

, i  . .  •  ••• - C). 0 0

HABITAT TYPE
REACH LENGTH (m) 00 v.',
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Hab i ta t  u n i t

No. o f  u n i t s  sampled
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a rea  (m2)

POOL
Value %

RIFFLE
Value %

/ 0. 67 o f  3)

LI , 0 o

f3.00

0.15
i i !) .(30(3)

GLIDE
Value %
3

111,cio(_51

zf,c.0

b ‘ n

CAS.
7 1.61 c(,5)

To t a l  no.  o f  u n i t s  i n  reach Ho1,20 162•S6

To t a l  a r e a  o f  u n i t s  i n  reach  (m2) (, 12S. Sel I I VII .111

Average a rea  l o g  d e b r i s  cove r  (m2) I, b7 10.13
Average a r e a  bou lde r  cove r  (m2) 0,11 • 3.o,
Average a r e a  i ns t ream vege ta t i on  (m2). 0-. 00 0.3:3

Average a r e a  overstreara v e g e t a t i o n  (m2) 1.61 I , (07
, .

Average a rea  cutbanks (m2) O.(07 2 .2.,-3

Average a r e a  t o t a l  cove r  (m2) P. [7 0 0 17.53 (2L6

Average % s u b s t r a t e  f i n e s 5-00 2S.00

Average % s u b s t r a t e  s m a l l  g r a v e l 3o.00 33-?3

Average % s u b s t r a t e  l a r g e  g r a v e l y 2 .33 z: z ::::?.

Average % s u b s t r a t e  cobb les 2 I. 6-7 1?).2:f,
Average % s u b s t r a t e  b o u l d e r . 1. 67 0 .00
Average % s u b s t r a t e  bedrock 0.00 0.00

Hab i ta t  c h a r a c t e r i s t i c s  o f

P I M  PE /2A-'t-/ 77) Z - Z5‘)
HABITAT TYPE
REACH LENGTH (m) k i  ) 030 m



Hab i ta t  c h a r a c t e r i s t i c s  o f

0 (  - 7 0  . c . c e )

Hab i ta t  u n i t

No. o f  u n i t s  sampled ,

Average l e n g t h  (m)
Average wet ted  w i d t h  (m)
Average channel  w i d t h  (m)
Average depth  (cm)
Average a rea  (m2) '

POOL
Value %
I2
1.1).5 (1,04)

2.11
11.19

Odli .
20./ii (.90

RIFFLE
Value %
13

-7P- ( 5 3 )

0,410

11 . 9 1 .

0, oil
/. 67 V b

GLIDE
Value %

1

q  ( - - 3

1 . 2

Lf

0,05
i t  t, ( . 2 .

To t a l  no .  o f  u n i t s  i n  reach 2 vz. (04 2 St).3 I 24,3f5

To t a l  a rea  o f  u n i t s  i n  reach  (m2) 5 ' 1 5 0 , 0 9 1/$W17 117.00

Average a rea  l o g  d e b r i s  c o v e r  (m2) 0.63 0.10 0.00
Average a rea  bou lde r  cove r  (m2) O. 14 O. 0 a 0 ,10
Average a rea  i n s  tream vege ta t i on  (m2). . 0, 27 0  ,'O'{ 0 . 0  0
Average a rea  overst ream vege ta t i on  (m2) I. 00 0.'7 5 0, oc
Average a rea  cutbanks (m2) 0,110 0 , 0 0 n, 10

Average a rea  t o t a l  cove r  (m2) /, if 3 j 2 ' ) 0. 9 if ( s  () 0, l o  ( L i )

Average % s u b s t r a t e  f i n e s 4//,6/ 'SIDS 20
Average % s u b s t r a t e  s m a l l  g r a v e l Z  1 ifq.23 3 0
Average % s u b s t r a t e  l a r g e  g rave l . / 7 . 9 2 ,q2. 0 Bo
Average % s u b s t r a t e  cobb les 3.-75 / / . /5 IS
Average % s u b s t r a t e  b o u l d e r 3.?:,-Li 3 , 0 6 5
Average % s u b s t r a t e  bedrock 0.00 0.00 0

HABITAT TYPE P1ni',11Y 4 l a ° ° ( 5
REACH LENGTH (m) 2. n o , v 1^

in  U p p e r .  5
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Hab i ta t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  ( in)
Average w e t t e d  w i d t h  ( n )
Average channe l  w i d t h  (n1)
Average dep th  (cm)
Average a r e a  (m2) a

POOL
Value %

3

11.00 (±12.)

611.

7.t7
0,113 '

Z?).?.;?-_, (fl'?;

RIFFLE
Value %
3

,n,ci. L E )

3,50

i1,67
nec..,
a  9 2.. U .

GLIDE
Value %

To t a l  no .  o f  u n i t s  i n  r e a c h V.I.LkS 273.(1\

To t a l  a r e a  o f  u n i t s  i n  r e a c h  (m2) 1 5 3 1 0 - 1 . 3 0 2S2.00

Average a r e a  l o g  d e b r i s  c o v e r  (m2) ZOO 0.50
Average a r e a  bou lde r  c o v e r  (m2) D.00 0.00 •

Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2)- 1.50 0:11
Average a r e a  overs t ream v e g e t a t i o n  (m2) 1.00 0 , c )

Average a r e a  cutbanks (m2) 2.30 0.00.

Average a r e a  t o t a l  c o v e r  ( ,n2) (0.i50 C 1 2 ) 0361 . / . 1 )

Average % s u b s t r a t e  f i n e s lo(o.V7 SS. n
Average % s u b s t r a t e  s m a l l  g r a v e l 1S.00 2 3.---

Average % s u b s t r a t e  l a r g e  g r a v e l 1(0.0 13.3?.:
Average % s u b s t r a t e  cobb les 0,00 0,00
Average % s u b s t r a t e  b o u l d e r S.00 0 ,0  0
Average % s u b s t r a t e  bedrock 0 ,00 0  . GO

Hab i ta t  c h a r a c t e r i s t i c s  o f

-2-11-L- 1\1\ R

HABITAT TYPE
REACH LENGTH (m)
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Hab i t a t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2) '

POOL
Value %

II

3.36 C l r i
1.(.:2,

Li. 1?„

0,13 '
5.31 ( ( , , i )

RIFFLE
Value %

5
2.O ( 3 b )
0.7G

3 , o
0.02
1 . '1'4 (_2(,,,

GLIDE
Value %

3
1.11 Q.
1.00.

3.5o
0.01
1,11 c l

To t a l  no .  o f  u n i t s  i n  r e a c h q/5.17 520. 6'7 31(0.67

To t a l  a r e a  o f  u n i t s  i n  r each  ( n 2 ) 1,193.(31 $95.510 3-70,50

Average a rea  l o g  d e b r i s  c o v e r  (m2) QS" 0.011 0.10
Average a rea  bou lde r  c o v e r  (m2) 0,0S 0,02. a 0 0
Average a r e a  i ns t ream v e g e t a t i o n  (m2). 0,00 0.00 0 i n
Average a r e a  overs t ream v e g e t a t i o n  (m2) 0,"(3 0.00 010
Average a rea  cutbanks (m2)  ' , - - 0.pq 0.13

Average a r e a  t o t a l  c o v e r  (m2) / . 3 0  (1.1-1) 0,70 6 1 1 ) 0,34 G -M)

Average % s u b s t r a t e  f i n e s I/ .25 q.00 10.1

Average % s u b s t r a t e  s m a l l  g r a v e l IS•7S 59.00 60.00
Average % s u b s t r a t e  l a r g e  g r a v e l 32.50 2,1 00 I.61
Average % s u b s t r a t e  cobb les 10. 00 -;,00 (yr:JO

Average % s u b s t r a t e  b o u l d e r 2. SO /, 00 C?. 0(3
Average % s u b s t r a t e  bedrock 0 ,00 0 , 0 0 c,..::.•yr

Hab i ta t  c h a r a c t e r i s t i c s  o f

(

HABITAT TYPE
REACH LENGTH (in) 2 ,  2)(-----.0
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APPENDIX 2 a  P o p u l a t i o n  e s t i m a t e  r e s u l t s  a n d  s a m p l e
s i t e  h a b i t a t  d e s c r i p t i o n s  f o r  Lamprey
Creek.
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AGE fl-RANGE -f-I
MEAN

WEIGHT C1
-

Ti
TOTAL

BIOMASS
No P1.2
DENSITY

BIOMASS
DENSITYi  1;..-=rSPECIESi  r  s:.er

LIC20,3 0+- 32--57 ,15 3 0, E2) ite. -75 5S. & a  32_ 4) • 37 2 . 3 9

14- )38-115 q9, 10.3i 12 0. 8 15.00 S .  87 0 ,10 1 . 03 0,  71
0 . q 2 44-0 3 . 1 3

Soho 0 +  3 8  - 56. 6 9-.35 ; 0 . 6 8 5,0o iv) . ttei__ Gi• s-4, / .3 2_ 4. 13
 8 2  -.3.._87.5 8,13 2 0.8 2..50 2o, 0 . 0 2 0 . i  3 0 • 12_

0 se // 4-6 if. 22

N Dace, 3  5-- • 48.8 1.2.3 37 0. 8 t o  .25 56 .4i-* 0 .31- O .38 .

•S cke( f .  6  -  85 /3,8 c0,16 0.8 5 , Oo 3o. "79 0.03 0 . 2 0 O. 2.5

i--c: O i - Lt-S I.-2.1 1 0, g 1.2-5 1,51,- 0 . 0 1 " o .  01 o .  o e..i

DATE
e a ,  DG C S I T E

AREA C C ) : 7  M2
LENGTH 1.(2__Li M

SITE -4 1

HABITAT DESCRIPTION:  f   f - i / e - ,  f i d  c  6 ,  4a-14

Discharge 0 .  3 e r4/5 (  1 3 . c i s )
Tempera tu re  ( ° C )  •  7 ,  s

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t

T u r b i d i t y

G l i d e

0/.
y•-•

R i f f l e

a rea
;

mean w i d t h

-mean d e p t h

% c o v e r

63
7 .5
O. 1 0

1 6-

37

c o v e r  t y p e ' 8

s u b s t r a t e 2

COMMENTS:

F5 5G10) I, Cr 41-5
C B 2 0

L 6 2 O

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t h a n k s

2 F f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e l ,  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k







-  4 7  -

SPECIES AGE fl-RANGE1 f l ‘Alit*;`,--::-PSi'T Is. I  l i BirgiL ss No/M2
T g r I 4 I r - l - o rm-..-er

12aiinipQ,)04 30 -58 LP-J-1- t . 02 2.7 0, loS 41, SLI- 41-2..2.4 0.70 0.71 4 .03

 i i t 65 -95 61,3 5.91 11 0.65 214.15 154-.0- 0. ' t ' / ?..6/ 2 • 5'1-
 2 24-J10-130 12_0 18.79 2- 0.6.5 3.00 57 .8o 0.05 0 . 1 7 0 . 1 0

1. 19 `I. 2A ' 6 .  87
C l , 0 A - iti- 51 5 3.6/1- /c/ 0,6s 2q-Z3 /06.12-_ 0- 41 /. 79 2 , 8 q

I+
_125.
85 . ig 1 0.65 1.54 /2. C8 0. 03 0- •-/ 0 • LS_g

0 . Sa_ 2. oo 2.9°,
0. IL"IT4:414ft i f 5.12 1 0.65 /,S,./- 7.88 o . 03 0.13

ili id '13 94.0 is.za 5 0.65 7, 47 /17 5/ 0. /3 1,98 • 0.--75_71-

1L-N Dt,,te (..... 21- 5 1 33.8 0. SO 5 0,65 7.17/ 3.87 o. 13 0.07 o.-7s-

.̀C.,(Ae-kca 41 - ea Sq.o 2.53 to o.bs j 5 , 3 8 5 4 - , 3 5 0,2c,, 0.,412_ -1.q-`1

I

LAM PREY c I  K r DATE 4 1 9 ) 8 1 ' AREA 5 9 . 3  rA2
LENGTH _ S L I M

SITE 4   4 -

HABITAT DESCRIPTION: p o p /  1 1 4 . 4 / i n r  c .  Z

D i s c h a r g e 0. 22  /  ? .
Tempera tu re  ( ° C )  9 , 5

H y d r a u l i c  Ty p e

area

mean w i d t h

Poo l

/00

G r a d i e n t j,s-
T u r b i d i t y  C , / e 4 U r -

G l i d e R i f f l e

" m e a n  d e p t h  ( 0 ,  75"

% c o v e r  3

cover  t y p e 1

s u b s t r a t e 2  r  6.07 $  6-

I-6- 2 S  C / 0
COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t h a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  4 8  -

SPECIESAGE fl-RANGE II
MEANWEIGHT C, ii TOTALBIOMASS No/:M-DENSITY

BIOMASSD E N S I T Y 0 // U-7-or
m-:

k4ly,L0,.) o. 40-5 LI-12.0 1.07 .5- 0,-/ 4, 67 7, LS 0.29 0 , 3 / /. 'tS-

I' 59.o . 0 015 , .  6, ci. 33 0. 12 0,41 O, SS
uie. ...

• _

•

1 . -AmPkEY C R E E K DATE 2 4 11 2 1 2 AREA 2 -3   M2
LENGTH  4,  M

SITE

HABITAT DESCRIPTION:

Discharge 0 ,  22 en 3/5 (  7, 6 c c )
Tempera tu re  ( ° C )  9 ,  5 -

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t

T u r b i d i t y

G l i d e R i f f l e

% a r e a 1 0 0

mean w i d t h

mean d e p t h

% c o v e r

s-, o

a
cove r  t y p e 1

s u b s t r a t e 2 SG 6- 6 o
G35

COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l .  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  4 9  -

SPECIES AGE fl-RANGE fl
MEAN

C:-1T C1 - n
TOTAL

BIOMASS
No /W-

DENSITY
B I O M A S S i r . . . , , z r
DENSITY No / m jE ,

cor.loo.,1 4  . 4 2  -  - • a . , • , _ 1 --. 1$.4-6 LI-, gO 0.14- 0. tz3 0 . -7 if
{-V- k/e—z gi,c, .1,-1--;.-3 0.65 35.18 11.2-1 0.2lo . 1 ,'t3
.-'--1-ioS - IA 11.0 q I 0.65 1,08 ii-S - eq I ,  o . 34 0 , 1 2-
. . . . • . .

0 1 •,o - los 59.5 4 101 I S 0 . (05 2 - 3 . 0 e 1(1(0.3+ O H -1 0 . 1 9 0 . q 3

• .

. .

1 m  PREY •  DATE
3 2  r y )  I L E  ' 2 1  DGE ? O 0 L -  S  I T E

AREA 134-,b m2
LENGTH 24.€3 M

SITE #  6

HABITAT DESCRIPTION: p o p

Discharge 0 ,  039 ni3/S
Tempera tu re  ( ° C )

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t

T u r b i d i t y  r

G l i d e R i f f l e

a r e a 100
mean w i d t h

mean d e p t h  0 ,  ‘ 0

% c o v e r  7

4_) 0V) C
IN/

c o v e r  t y p e '

s u b s t r a t e 2  F 3 0 ) 5 G  L S

COMMENTS: S u d s - 71/ 7 I --e c o v e {  e

1 L .  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F  f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r g e  r a v e l ,   c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  5 0  -

SPECIES
i  MEAN

AGE 1 fl-RANGE1 f l  1  WEIGHT C, -F-, 7.1*
TOTAL

MCWASS
No /M'
DENSITY

B K  i  WASS i , ,I.a,
DENSITY 1 N o /  r..1.e

L  i .

get1)647)..1 QT 43-59 60,1 1,1 a-7 o.es 31.76, 41.52 o.+g 0, 65 I. 6 7

i- iJ Dace  2 35 - 87 51. I 2.00 28 0.85 32.6i Li. 65 .92_ 0 . 5 0 0.99 (.94

i
. . . .

, .

. ....

1_ A mPrze-si C izEDc  D A T E  11 9  /SO
ri) 3 2 .  .E3re1D6E - r21 t=rLt S  ITC

AREA 4 4 , 5  M2
LENGTH m

SITE --h-L

HABITAT DESCRIPTION: rn-CF1-e k\A_14,-1--zvi•

D i s c h a r g e  0 .  0  n n 3 / , 5

Te m p e r a t u r e  ( ° C )  8

H y d r a u l i c  Ty p e  P o o l

1.4 cis) G r a d i e n t

T u r b i d i t y  C I  e / '

G l i d e R i f f l e

% a r e a 100
mean w i d t h

mean d e p t h

% c o v e r

3 ,9
0.01

,cover t y p e l

s u b s t r a t e 2 Fes, 3 0  56-
&,S- L 6 -

COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 1F f i n e s .  S C  s m a l l  g r a v e l  L O  l a r  e  g r a y ;  L  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  5 1  -

SPECIES AGE f I- RANGE ii MEAN
WEIGHT C1 p Ti

TOTAL
BIOMASS

No /1,t-
DENSITY

B:OmASS
DENSITY

, V-1‘..:-...r
No,  m s ,

a u l u a A 0 - Gs co, 1.-to 4 5 th e 56.2.5 7g.60 0.ff-1 0.68 2.: So
• es 1 o r . 8 i i . 5 0 78,'D 0,11 0 . 6 : 0. 5

I 0. . 25 0 . 1 2 0.01 0. I 0 .05
• E. . 0,41 1 1.53 - 3 . 1 0 _

L A )  tete 3 -4.8 40.1 0.1S H a o• B 20,00 ) 5.02 o.1-7 o. 13 0.9-

; 1

L A tui P>Z E ` i  C R E E K  D A T E  4 1 . 1 2 - Q
BILE 32. S I Z E

AREA .1.15.15m2
LENGTH 2.-2=SJA

SITE #  8

HABITAT DESCRIPTION:

D i s c h a r g e  3 g  0 3 f  S

e 0 a

Tempera tu re  ( ° C )

H y d r a u l i c  Ty p e  P o o l

• it- c-A) G r a d i e n t o. s- / .
T u r b i d i t y

G l i d e R i f f l e

% a r e a

mean w i d t h

. mean d e p t h

% c o v e r

3,
0,30

3,7
0  , 02_

0
c o v e r  t y p e 1 0 V ) L

s u b s t r a t e 2 Pao, 5 & 7 0
L G  / o L  6

COMMENTS: u  s t,E) - r  c1  d  4 4 ,

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n .  C  c u t b a n k s

2 F   f i n e s ,  S G  s m a l l  g r a v e l ,  L G  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  5 2  -

SPECIES AGE 11- RANGE II
MEAN

WEIGHT Ci -15 " i i
TOTAL

BIOMASS
No /M-2
DENSITY

BIOMASS
DENSITY

, 1:-.,:-,r
No / n:=-:er

�aingoi,J Ot 41 - 56, 47,5 I, lb 4 I O. a 51.2-S 55• 11-9 O. Lt3 O. S0 1.90
 i i t _ 71 -96 88.0 7.36 11- 0.0 5, 00 36. 8/ 0. oll- 0 ,  3  f - 0 . / 9

0.417 0. 8 / 2.,09

AO 0t 63-72. 67.5 4, 2.4 2 o. g ..5,0. 10,52- 0. 02- 0 . 0 9 o , o l

......,
I c r , 22.- 36) ,P ,3 0 .33 7 0, a 8,7.E 2. OS 0,07 0 . a 2_ 0 . 3 2.t.,/t/

• .
•

. .

Liorri P gEY CZEE-1C DATE 3 / / 1 0 ° AREA )  1 0.t? M2 S I T E ,  '
LENGTH  2-7   M

HABITAT DESCRIPTION:

Discharge 0 . 0 4  A-)73/s
Tempera tu re  ( ° C )

/, 2 7  c1 ) G r a d i e n t

T u r b i d i t y

-
d e a r

H y d r a u l i c  Ty p e  P o o l G l i d e R i f f l e

a r e a

mean w i d t h

• mean d e p t h

% c o v e r

89

cove r  t y p e 1

O. 30
S

Iv o'c) c

0 . 0 /

4-0
11) L.

s u b s t r a t e 2  F 6 2 0 )  5  G ' 4 0

COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  I L  l a r g e  g r a v e l ,  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  5 3  -

SPECIES AGE fl—RANGE -fl
MEAN

WEIGHT CI P T1
TOTAL

BIOMASS
No /m2
DENSITY

BIOMASS
DENSITY

, 1;.-.3r
No / n•-:•er

1
kaA 12 04- 1}0-58 49 , I . 1.29 11 0.7 31.9-3 40.51 0.31 0  , So 1.8 '74erk1_

1+- - 7 l - I o n - 89.(o " . 9 I 7 0.7 to . 00 71.11 0.12 0 , 1 g o. se
.....1 / / 9 , 7 0 0 . 5 1 I.  4 8 2 . ' I 7 -

0.7 1,43 IL, aS O. o 2 0 . 15 O. o 8

in_ ifri14.1 0 f- col ,.t.,,z 1 o ,-7 1,41 0,34- 0 ,o ' ; . - 0 . C B _ 0 , 0 a

:1-0 D a < 6= --1 ;1(, .5 0.x-1 2 0 1 g i 134:7 o, bi 0.0y,-- 0.01 o • 17, , -

51,(c_vers I e l -101 9,1-.8 '2-.4-1 9- 0.1 -5..71 70,11 0.07 :0. SS e. 33.

. .

-! HABITAT DESCRIPTION: p - o _ o  i -  r i  4 1  e i  n r e .  lar i- i  v-c 11 s  wet 07114 i  b  e-sk %ice- dare,

Rgy c e  FE tc D A T E  4-11-130
BEL-00 GOL_LhOS CeECK

AREA 8 0 . 4  M 2
LENGTH _ U L M

SITE I  0  •

Gc-ci / !  01/4. .
D i s c h a r g e  0 . 0 3 6 M 3 4  0 .  3  ( 6 )

Te m p e r a t u r e  ( ° C )

. H y d r a u l i c  Ty p e  P o o l

G r a d i e n t 0 . 4 0 / 0

T u r b i d i t y  c . , t e

G l i d e R i f f l e

% a r e a

mean w i d t h

70

• mean d e p t h

• % c o v e r

), o o
6

. c o v e r  t y p e '  6 ; _ o _ v r 4  I . L

s u b s t r a t e 2 F R0 ) 3 6 / 5 1C30) SG 40
? O

COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n .  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  5 4 -

SPECIES A G E fl-RANGE Ti WNE'WEIGHT1 1 Ti
TOTAL

BIOMASS
No /.4-
DENSITY

BIOMASSDENSITY
i 11---

No / n:-:-E,

ett;ei)o,A) 0+ 1+1-55 49.9- 1.3+ 9. 0, eS I ° .  SI 14-• 1c', O, I'-- °, I 0 o. so
78-100 90.2 7,95 13 0.85 I s .  )-9 12-1,S10 0.11 1. 3(. 0 .  s? 2._

f /33.72 0 • 2-9 / • 5 2 1 ,  2 -  2_

0 .4 0+ LH- s8 53.2 1.b2 0.8s -7.0(9 11,42 0.o8 0.13 0 . 3 3
0. I  I1 -1- 102-10S 103..0 11,82 a o•es a  35 2,-7‘eo 0.03 O. 31

39.22 0• 11 0. 41-IF 0.441.-

32211 V 0+ •-(0) 60 .s a.at 2.. o.ss 2 . IG- 5-", 0:03 o 0 6 0 , / I

1+ 1o3 I 61.86 I, IS 1-2..er, 0.01 0.19- 0 . 0 6
 i i - .

_JO.A3
j i i •  07 0.0y- .0,10 0 , 1 7

i-,1 ZA_ce, 9-4--se ,51,o /, ID/ 2 0.8s 2.35 3.-79 0 oz •0.04- 7. I I

;Sucker -_ l o o /4 . 0 , SS 1,18 1 16, . 43 0. 01 0 • I q I 0 .  0  (6.

/--PirPgEy 2 E -EX.
gEtoti) J3ILL N  E  Ci2E-

DATE e t c /  / 8 0 AREA 9 1 . 4 -   M2
LENGTH  21-1  M

SITE *  I

-I, HABITAT DESCRIPTION: h c h e  - 6  -  -

D i s c h a r g e  0  , 0  S to 0 ; 6 / 6  (  1 . 1  C ( 5 )

Tempe ra tu re  ( ° C )  7

H y d r a u l i c  Ty p e  P o o l

% a r e a

mean w i d t h

mean d e p t h

c o v e r

c o v e r  t y p e l

G r a d i e n t  0  Ve ?

T u r b i d i t y  C . / t e a r

G l i d e  R i f f l e

i(v

.25 Q . S -  3 . 6
0.4-0 0 . 1 5  0 . 0 1

4  I   0
L L

s u b s t r a t e 2 F2-0, 6 -  55
G- 2-5

FS., 5 6  6 0
LG 3 S

S6- L 6  5o

COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F  f i n e s ,  S G  s m a l l  g r a v e l ,  L G   larke g r a v e ] ,  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  5 5  -

..,

SPECIES AGE

_

II-RANGE fl
MEAN

WEIGHT Ci p 7 ;
TOTAL

BIOMASS
No "A-
DENSITY

BIOMASS
DENSITY

, 1;--:-.,-r
No / mi:Er

4" 0 t 2 . - 4 3S .  Li' 0.63 II 0.7 15.7/ ',14k 0.A7 0.17 0 . 9 0
0.  82_ 1 14 67- 0 8 , 4 , 1 0 0 0.7 14,7 87,11 0,2_s 1,s-2_

O. CZ 1. 6 9 1 • 77_

-Doi' V „ 0+ . -•7 5. 2.01 3 O. .29 . 6 2 0.07 0,15 0.2.6
f 03 10.93 1 0. 1. 3 15,61 0 . 0 2 0. ;.,-7 0. OB

2+ - 2 13(0 15.4- 3 0, .2 101.05 0.07 1.90 0 . 2 5
O. i b 2 . 3 2 0, SS

1 - l imPRFY C R .  -ce-ic" DATE 3 / 9 / 8 0 AREA 5 - 1 • 4  M2
LENGTH . 1 2 , A M

SITE 4  /

HABITAT DESCRIPTION: p , / _ , y i d e  /  nsire
eyo

D i s c h a r g e  0 .

Tempera tu re  ( ° C )

027 n;s/5 ( O .  g5  c c )
/ 2 L 0  A.-5

H y d r a u l i c  Ty p e  P o o l

5  / I  5 / / 7

G r a d i e n t  0 .  S  ° / a

T u r b i d i t y  e .

G l i d e

c,7 ver,re

R i f f l e

% a r e a

mean w i d t h

•  mean d e p t h

% c o v e r

c o v e r  t y p e 1

74/

s u b s t r a t e 2

COMMENTS:

5-, S G
2 0 )  c

/41

47"t
Ord-1

4 • 1 1 • • • • • • • • • • • . • • • • = 1 1 1 1 1 1 1 • • • • 1 • M O N I I .

2 .  0

. / 0

460

0 11

r  es S6- -
L G S�G� '

F  7 0   SG /s-
2.6 / 0  ) c

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  cu tban ics

2 _I; f i n e s , .  SC s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l .   c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k







-  5 8  -

SPECIES A G E

,

f I - RANGE fl
MEAN

WEIGHT Ci P T1
TOTAL

BIOMASS
No /M2

DENSITY
BIOMASS
DENSITY

, 1;-,,or
No / rt:.i:e-

r I- 0-.1- 31.--6 1-3 ii- OAS Go 0,65 °12-.3I 85.S5- ,2.q-b 2 . 2 8 3 . 49
1+ 76-120 40.6 . Go 1+ 1.00 I .00 i l V o i 0.37 3.3(.0 0 , 5 6
I 1,623 5 , 6 . 2 5

. .

1.-.14111PRE-y
W 1 6 0  f i rg  I  •

DATE 3 / 9 8 ° AREA 5  M2
LENGTH

SITE 4

HABITAT DESCRIPTION:

D i s c h a r g e  0 ,  0 0 7  r i 2 /

Tempera tu re  k ° C )

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t 7c>

T u r b i d i t y  5 1 / 5 .  X 1 / 7

G l i d e R i f f l e

a rea / 0 .2 0

mean w i d t h

mean d e p t h

% c o v e r

cover  t y p e '

O. 5-

2L
CV, c

s u b s t r a t e 2

COMMENTS:

\90.s/ L 6  3_8
C /7 8 5  B r  35

F i o ,  S G  /0/  Z6- Co  / . G  ; I v )   c- 0 , o
Zo 1 0  > 3 1 2 7 , _ a r r  33

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g a l v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  5 9  -

SPECIES AGE fl-RANGE Ti
MEAN

WEIGHT C 1 n B I O M A S S
TOTAL N o  /M'-

DENSITY
BIOMASS , 1 : - . - ± z r
DENSITY 1.14,10 /  nt,%....,

krt:i 6 0 0 O t • -  6 ' * .'2:. .31 .0 1E 36, .00 i+1, 2,2_, o, G./ 0 , 8 7 ...2. 0  (c,

I -t-, 13 -94 80,4 c.k(,. 1 0 0.1S 13.33 75,52 0. 0 / . 08 0 .1 '
i 22. 7 11- 0 . 7 0 / , 7 5 2,e/

. . .

P I M PER N EL C R E E K DATE (F4-11-5-9 AREA  7 0   M2
LENGTH  I  7. S  bt

SITE 4

4  HABITAT DESCRIPTION: , / i r i e  a n d  f a --,/-74--  i n .
•

Discharge 0 . 1 3  tn3/-s 4 / -  c7Cs )
Tempera tu re  ( ° C )

H y d r a u l i c  Ty p e
7
Poo l

G r a d i e n t 2 e S  o /
T u r b i d i t y  e . e t _ t r "

G l i d e  R i f f l e

area 7 / ,2q

mean w i d t h

• mean d e p t h

% c o v e r

cove r  t y p e '

0.60 0 , 2 5 -
2 2  2 . ‘

QV C) QV) & ) C

s u b s t r a t e 2

COMMENTS:

41-07 S G ,20 6.2,0 r  S SG- zo
C  A.0 4 6  So) C 3 0

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r o n m  v e p e t a r i e n ,  C  e u t b a n k s

2 F f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e l .  CL c o b b l e s ,  B  b o u l d e r s ,  B r  bedrock .



- 60 -

SPECIES A G E  f l -RANGE Ti
MEAN

WEIGHT CI p 1 TI
TOTAL

BIOMASS
No /:1'-
DENSITY

BIOMASS I
DENSITY I

JP.,,,,,or
No /  r):::-er.

cxt4i., A- b4- 3q- sl sI.2: g7,78 q 1 , 2 4 3 . 2 = 7 i f .  eS" Li-. 4 3

. .
___ .....

. . .

1._

COLL
tt ?PEI< S

DATE __- __ AREA 8 . 5  M2
LENGTH  42 .0   M

SITE

HABITAT DESCRIPTION:  /  5o /A_ /   0e)

D i s c h a r g e  0

Tempera tu re  ( ° C )  / 4 ' 4 1 0 0  h r 5

- H y d r a u l i c  Ty p e  P o o l

% a r e a  7 . 5

G r a d i e n t  ° A 7

T u r b i d i t y  C 4 / e F e i , ,

G l i d e R i f f l e

Z S

mean w i d t h

• mean d e p t h

cover

1.15
0.08
33

1; 0
< 0 . 0 /

33
cove r  t y p e l IV.,  0111 L g

s u b s t r a t e 2

COMMENTS:

F 6 o SG 2o
L G  / 0 )  C  / 0

6  e C-4.44 $"••: s i  i t e  ;  4- 0 7 1 " : e  r '  o r,  /..5 5 /  e 3

a r e  v c c i /  h k e / *  t i m p . e . 4 . / . $ 7 4 c 4 7 / /  7 4 / 4 . . 7 4 -e-

F35", 56-117
1-6- 2 .  G S

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t h a n k s

2 F  f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r i g e  g r a v e l ,  c  c o b b l e s ,   B b o u l d e r s ,  B r  b e d r o c k
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SPECIES A G E 11-RANGE Ti AEAN
W E I G H T 1 i

TOTAL
BKWASS

No /m-
DENSITY

BIOMASS
DENSITY

/1;--or
' /  11;;E:,

"..H-1,(0-10 f 38-68 .50,.. 1,42 5 0 0.66 -nosil 101.00 1.16 1.35 5.  13
14- GI) - 113 104..1 1/.141 ( 0 . b $ 9.23 //.,-i--7 0.2-0 2.45 0. 3
24-- 1 sc. 35.°)1- 0.65 1.5-if Ss .30 0 . 0 3 1 . 1 9 0.10

• ' S.,99 • 5  1C:.

fa;,ki,A) I t 9 0 - %  1 3 g,59 4 0,b e 2-1,,,f4- 0.0-7 0.S-7 0 .2 ,1

9 . 7 ( 0 0.03 0,11 0 , 1 0)1114

1.,i-Dac 2 0.83 0.03 0 . 0 2 : 0 . 1 0

- .

GOLLIAI 6 G iZEEK
Mi-D2V-E s  CT on)

DATE AREA ql,.3  M2
LENGTH  / q . 7

SITE*: . 2 -

HABITAT DESCRIPTION: r:fhe -cool ,;te
D i s c h a r g e

Tempera tu re  ( ° C )  •  7

H y d r a u l i c  Ty p e  P o o l

fr-\ 0  1 )  C 4 6 _ C , J e l

G r a d i e n t

T u r b i d i t y  C . . /  e a _

G l i d e R i f f l e

a rea

mean w i d t h

- mean d e p t h

• % c o v e r

cove r  t y p e l

7g
1

0.30
/1

) 0 r V

2-2
0.7
0.02_

s u b s t r a t e 2 F85,  SG-6 F 1 5 1  .sG3o
L6 S, c  g  G s &  q o  c  /0)

COMMENTS: j n  m e  c -10-f c  4 6 ) /  / 9 7 a " /
4-a /7/47"0&4--74" i r /  " feSe-o974  / 1  f t o o / s

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,   C.cutbanks

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES A G E  f  I - RANGE i i
MEAN

WEIGHT I  C 1 n
TOTAL

BIOMASS
No /M-
DENSITY

BIOMASS
DENSITY

i I;--or
No / n  !e•,-

G̀121,8 \4,-!a I  0 + 3 1 - 5 8  4 1.20 2 - 3 0.8 2 0 1 3*. 4- 0.101 0.01 I. 6 2
;4,-!,,

i- 1  - 1 0  8 0 . 3 . 0 1 0,9 1 i. 2-5 8s, s: 0.210 , 0 0 0 . 6

1 12.0.05 0 . ' 3 2.. 2.2(0

1 , ,  +  - / 0  8,4-. / .8 3 0.9 3.15 s. g 1- 0.0 o.tvo 0 . 2 1.

, 1 /arc'Q I, l a  I O . 8 , 2 5 I .  i n 0 .03 0 . 0 3 0 . 0

li  • i 0 ,0 / .2s it. ti-2- 0 . 0 3 0  , 1 0 0,  0.

NYE CaEEK, DATE AREA I t l t a . M 2
LENGTH , 11.1  M

SITE

HABITAT DESCRIPTION: ( 0 0 1  -  I r ,  .F(e_r, Si

D i s c h a r g e  I  0

Tempera tu re  ( ° C )

0  . 2 G r a d i e n t O. S

7
H y d r a u l i c  Ty p e  P o o l

T u r b i d i t y

G l i d e R i f f l e

% a r e a

mean w i d t h

mean d e p t h

% c o v e r

go ,;20
I. I
D.05"

O

cove r  t y p e 1 C 4 )  IV/  a t /

s u b s t r a t e ' `

COMMENTS:

5-0) S 6  / 6
1-6-30, 8 5

F 6 0  SG. 3 0
L.G- / 0

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n .  C  c u t b a n k s

2 1F f i n e s  S G  s m a l l  g r a v e l ,  L O  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE f  1- RANGE f l W E I G H T
MEAN 1

1 C , 5 7 - 1
TOTAL

BIOMA_SS
No PA-
DENSITY

BIOMASS
DENSITY

, 1;-..,,or
No / n:,-.:e-

c4,-1-1-1)f-cl:tDi-- 30-.1.1f, 56,x 0 • 10,1-1E3 O 2 _ 0 . 0 /2.09 /.3& 0. Se i. 'fa
 I I+ 71 -/021 e8.4- 7. 75 -;- 0.01 5 . 5 . 6 hi-3, C I 0 , 3 8 . 2 . 1 3 0.54/

/ . 7 ` f 3 . Oi 1 , in

1.3,,v4_4,c2+- 50 /. i s I 0.9 1 .  ii 1. • 0.08 , 0. 09 0.08
1+ Oi- ii5 q6./ %, /9 8 0,1 8,_21 81,40 o .40o S", 54 o. 66

O. 4,8 S. 65 a. 74

•

••
. -

L  /  29 P  - Y

T /9-/ 5 -  •

DATE 3 AREA /  LI- :1-m2
LENGTH  / 3.51A

SITE #

HABITAT DESCRIPTION: e i p o q f  -,7,46114f -  r / A C i e / 5  ma.(/
/q-- 0$/ o k _ o /  r  771 s  7 , r - e  41.71

o / 2  )/Discharge 0  .00.3 i z Y G r a d i e n t

Tempera tu re  ( ° C )  6  0  / 0 . 2 0  r  f_.5 T u r b i d i t y  C / e a r

H y d r a u l i c  Ty p e  P o o l G l i d e R i f f l e

% a r e a

mean w i d t h

mean d e p t h

c o v e r

c o v e r  t y p e 1

68
/.7
0.13
-24

1.7 0 v)c) 3

1 if- /8

0,06 0 . 0
IS  O

0 c

s u b s t r a t e 2

COMMENTS :

F S G -  15) 4.& 5`3
5 6-

g  -151 5G 6-0/ 4 6  2-7
G 3

F/01 ; &  5-7
4.6- 30) C 3

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l , ,  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



APPENDIX 2 b  L e n g t h  f r e q u e n c y  a n d  l e n g t h - w e i g h t  d a t a
f o r  Lamprey  C r e e k  s t e e l h e a d  a n d  c o h o .
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No s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  s i t e s  1  a n d  2 .

1.

LENGTH

B r i d g e  s i t e

-WEIGHT DATA -  LAMPREY CREEK

r2  =  0 . 9 7

a =  0 . 4 6

b =  1 . 0 7 0 1 4  x  1 0 - 5

n =  2 2

2. 32 m i l e  b r i d g e  s i t e

n =  2 3 r 2  = 0 . 9 8

a = 4 .3  x  1 0 - 3  ( . 0 0 4 3 )

b = 1.064 x 10-5

3. Combined

n =  4 5 r2  = 0 . 9 7

a = 0 .23

b = 1.065 x 10-5

E m p i r i c a l  f o r m u l a :

w t ( g )  =  1 . 0 6 5  x  1 0 - 5 ( 0 3
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APPENDIX 3  S t a n d i n g  c r o p  c a l c u l a t i o n s  f o r  Lamprey  C r e e k
coho a n d  s t e e l h e a d  b a s e d  o n  d i s t r i b u t i o n  a n d
mean d e n s i t y  a s  s a m p l e d  Sep tember  3  t o  8 ,  1 9 8 0 .



Stand ing  C r o p  C a l c u l a t i o n s  f o r  Lamprey  C r e e k  Coho
and S t e e l h e a d  B a s e d  o n  D i s t r i b u t i o n  a n d  Mean D e n s i t y

As Samp led  S e p t e m b e r  3  t o  8 ,  1 9  80

0+ s t a n d i n g  c r o p  =
1+ s t a n d i n g  c r o p  =

37,500m2 x  0 . 3 1  f r y / m 2  =  11 , 6 2 5  c o h o  f r y
37,500m2 x  0 . 0 2  y e a r l i n g s / m 2  =  7 5 0  c o h o  I +

Mean f i s h  w e i g h t  = 1 .20  x 10-5 (2,3 )
= 1 .20  x 1 0 - 5 ( 6 0 . 2 ) 3 = 2.62 g / f r y
= 1 .20  x 1 0 - 5 ( 8 7 . 6 ) 3 = 8 .07  g / l +

a) C o h o

D i s t r i b u t i o n  o f  c o h o  i s  t a k e n  a s  r o u g h l y  4 . 7 5 k m  f r o m  t h e  M o r i c e

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

Mean d e n s i t y  i n  s a m p l e  s i t e s  1  t h r o u g h  4  was 0 . 3 1  f r y / m 2  a n d

0.02  y e a r l i n g s / m 2 .

To t a l  a r e a  o f  d i s t r i b u t i o n  e q u a l s  29 ,600m2  i n  r e a c h  1  a n d

7,900m2 i n  r e a c h  2 ;  o v e r a l l  t o t a l  was  3 7 , 5 0 0 m 2 .

To t a l  b i o m a s s  =  11 , 6 2 5  x  2 . 6 2 g  =  3 0 . 5 0 k g  f r y
750 x  8 . 0 6 g  =   6 . 0 5 k g  1 +

36.55kg  t o t a l

Assuming 1 0 0  c o h o  s m o l t s / k g  b i o m a s s  ( s t a n d i n g  c r o p ) ,  r o u g h l y

3,650 s m o l t s  may b e  p r o d u c e d .  A d u l t  r e t u r n  @ 1 . 2 5 : 1  c a t c h  t o  e s c a p e -

ment a n d  15% s m o l t  t o  a d u l t  s u r v i v a l  e q u a l s  2 4 0 .



-  7 1  -

0+ 44,750 47 .8 1 .16 51 .910

1+ 19,320 87.5 7 .13 137.752

2+ 1,116 122.7 19.67 21.952

To t a l 211 .614

b)

TABLE 1  S t a n d i n g  c r o p  o f  s t e e l h e a d  i n  Lamprey  C r e e k ,  S e p t .  3  -  8 ,  1 9 8 0 .

STANDING CROP (TABLE 2 )  M E A N  LENGTH M E A N  WEIGHT1 B I O M A S S
(mm) ( g )  ( k g )

1 c o n d i t i o n  f a c t o r  =  1 . 0 6 5  x  1 0 - 5



Theore t i ca l  s tee lhead smo l t  y i e l d  and a d u l t  escapement f r o m
Lamprey Creek based on y e a r l i n g  popu la t i on  and s u r v i v a l  r a t e s .

1+ standing c rop

estimated 2+ popu la t i on

estimated 3+ popu la t i on

estimated 4 .  s m o l t  y i e l d

19,320

9,660

7,728

6,180

50% s u r v i v a l

80% s u r v i v a l

80% s u r v i v a l

(This assumes 100% 4 .  s m o l t  age.  I n  f a c t  r ough l y  25% s m o l t  a t  3 . ,  70%
at 4 .  a n d  5% a t  5 . ,  t h e r e f o r e  4 .  y i e l d  may be regarded as  minimum.)

15% s u r v i v a l

adu l t  p roduc t ion  9 2 8  3 : 1  catch:escapement

escapement 2 3 2



TABLE 2 Ca lcu la t i on  o f  s tee lhead  s tand ing  c rop  i n  Lamprey Creek based on  h a b i t a t  t y p e .

REACH HABITAT SITE STEELHEAD DENSITY
( f ish/m2)

REACH HABITAT AREA
(m2)

STEELHEAD NUMBERS
0+ 1+ 2+0+ 1+ 2+

1 pool 2 .08 .07 .01 pool 1,713 (  6 ) 137 .120 17
g l i d e / r i f f l e 1

3
.32
.28

.10

.13
0

.01
g l i d e
r i f f l e

10,685 ( 3 6 ) }
17,244 ( 5 8 ) } 5,380 2,062 90

.30 .115 .005 29,642 5,417 2,182 107

2 pool 4 .70 .44 .05 pool 33,050 ( 7 5 ) 13,881 8,263 661
6 .14 .26 .02
9 .43 .04 0
x .42 .25 .02

g l i de 8 .49 .11 .01 g l i d e 4,764 ( 11 ) 2,334 524 48 I

r i f f l e 5 .29 0 0 r i f f l e 6,042 ( 1 4 ) 2,356 0 0
--,W
1

7 .48 0 0

R .39 0 0 18,571 8,787 1,009

3 p o o l / g l i d e 10 .39 .12 0 representa t i ve 24,721 9,641 2,967 0

4 p o o l / g l i d e / r i f f l e 11 .12 .17 0 representa t i ve 11,785 1,414 2,003 0

Pimpernel g l i d e / r i f f l e .51 .19 0 representa t i ve 17,797 9,076 3,381 0

To t a l .35 .15 .009 127,800 44,749 19,320 1,116



APPENDIX 4  P r o j e c t e d  b e n e f i t s  ( s m o l t  y i e l d )  f r o m
Lamprey C r e e k  enhancement .
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C o l l i n s  C r e e k 5,950 0.07 0 .15 0 .08
Reach 1 29,600 0 .10 0 .15 0 .05

reach  4 11 ,800 0.35 0 .70 0.35 4 ,100
reach  5 22,600 0 0 .70 0 .70 15,800

19,900

a) F l o w  c o n t r o l

AREA
(m2)

YEARLING DENSITY

P r e s e n t  E n h a n c e d  I n c r e a s e

INCREASED YEARLING
NUMBERS

480
1,480
1 ,960

Assuming 0 . 3  s m o l t s / y e a r l i n g  r o u g h l y  5 9 0  s m o l t s ,  8 8  a d u l t s ,  a n d
20 a d u l t  escapement  m i g h t  b e  p r o d u c e d .

b) F r y  s t o c k i n g

( i )  r a n g e  e x t e n s i o n  t o  r e a c h  5

AREA F R Y  DENSITY ( N 0 . / M 2 )  F R Y  NO.  Y E A R L I N G  INCREASE

P r e -  E n -  I n - REQUI-

sen t  h a n c e d  c r e a s e  R E D

0.07
0.15

826
3,390
4,216

Assuming 0 . 3  s m o l t s / y e a r l i n g  r o u g h l y  1 , 2 6 5  s m o l t s ,  1 9 0  a d u l t s ,
and 5 0  a d u l t  escapement  m i g h t  b e  p r o d u c e d .

( i i )  e n s u r i n g  a d e q u a t e  r e c r u i t m e n t

Assuming t h a t  f r y  t o  y e a r l i n g  s u r v i v a l  w o u l d  r e m a i n  h i g h  a t
r o u g h l y  20%, t h e  1 9 8 0  f r y  p o p u l a t i o n  i s  e x p e c t e d  t o  p r o d u c e  a  1 9 8 1  p a r
p o p u l a t i o n  r o u g h l y  1 / 2  t h a t  o b s e v e d  i n  1 9 8 0  ( 0 . 0 8  compared  t 2  0 . 1 5 / m  ) .
Adequate r e c r u i t m e n t  ( 0 . 7 0  f r y / m  t o  p r o d u c e  0 . 1 5  y e a r l i n g s / m  )  o n  a n
annua l  b a s i s  w o u l d  e n s u r e  t h e  h i g h e s t  p o s s i b l e  y e a r l i n g  a n d  ( s u b s e q u e n t l y )
s m o l t  p r o d u c t i o n .  I f  w e  assume 1 / 2  t h e  f r y  p o p u l a t i o n  w i l l  p r o d u c e  1 / 2
the  y e a r l i n g  p o p u l a t i o n ,  a n d  s u b s e q u e n t l y  1 / 2  t h e  s m o l t  p o p u l a t i o n ,  t h e n
escapement w o u l d  f l u c t u a t e  b y  t h e  same m a g n i t u d e  ( 2 7 0  t o  5 4 0 ) .
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APPENDIX 5  S u m m a r y  o f  h a b i t a t  c h a r a c t e r i s t i c s
o f  Owen C r e e k .
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Hab i ta t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average we t t ed  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2) '

POOL
Value

2
8.0
go
/7.5
88

61-

%

'

RIFFLE
Value

140
6.2..
7. /

/2 .2
IS

z i t

%
GLIDE

Value
12.

/5 .8

3 : 2

/0. t3

40

roc,-

%

To t a l  no.  o f  u n i t s  i n  reach 2q 19-7 177

To t a l  a rea  o f  u n i t s  i n  reach  (m2) 18e0 7 7060 2 6 /041.00 67

Average a r e a  l o g  d e b r i s  c o v e r  (m2) 1.5 1.0 /.8
Average a r e a  bou lde r  c o v e r  (m2) 0 0 . ' .0.2

Average a r e a  i ns t ream v e g e t a t i o n  (m2). 0 04. 0 .2

Average a r e a  overst ream v e g e t a t i o n  (m2) 1.8 0.8 1.8
Average a rea  cutbanks (m2) ' 2.0 0.8 0,7

Average a r e a  t o t a l  c o v e r  (m2) 4-.3 6 .6 3 .2 6 .6 4.7 45
Average % s u b s t r a t e  f i n e s 70 8 33
Average % s u b s t r a t e  s m a l l  g r a v e l 3 0 co 39
Average % s u b s t r a t e  l a r g e  g r a v e l 0 32 ZZ
Average % s u b s t r a t e  cobb les 0 / 0 5
Average % s u b s t r a t e  b o u l d e r 0 1 /

Average % s u b s t r a t e  bedrock 0 0 0

Habi ta t  c h a r a c t e r i s t i c s  o f  q e a c J I

HABITAT TYPE
REACH LENGTH (m) 3 1 5  0
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Hab i t a t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average depth  (cm)
Average a r e a  (m2)

POOL
Value %

0

•

RIFFLE
Value

6
8.5
7.5
/ / ,  0
/8
7 /

%
GLIDE

Value
6

2 9 , 5

11.5
Pi.3

30
3 / S

%

To t a l  no.  o f  u n i t s  i n  reach 22 22
To t a l  a r e a  o f  u n i t s  i n  reach  (m2) JS&C) / 0 &930 0.2
Average a rea  l o g  d e b r i s  cove r  (112) 6 4 5,7
Average a rea  bou lde r  cove r  (m2) 2,,7 -3,7
Average a rea  i ns t r eam v e g e t a t i o n  (m2). 0 0,41
Average a r e a  overst ream v e g e t a t i o n  (m2) LO 6,7
Average a rea  cutbanks (m2) 0,3 1,2
Average a rea  t o t a l  c o v e r  (m2) 10,8 IS-.1 /7,7 5.6
Average % s u b s t r a t e  f i n e s 7 /5
Average % s u b s t r a t e  s m a l l  g r a v e l 28 /7
Average % s u b s t r a t e  l a r g e  g r a v e l is 21
Average % s u b s t r a t e  cobb les 2& 23
Average % s u b s t r a t e  b o u l d e r • / / /5,5
Average % s u b s t r a t e  bedrock

______ 0 0,5

Hab i ta t  c h a r a c t e r i s t i c s  o f  ( e c a  c", 2 -

HABITAT TYPE
REACH LENGTH (m) 3 C 0



Hab i ta t  c h a r a c t e r i s t i c s  o f  12eel,_-.1-) 3

Hab i ta t  u n i t

No. o f  u n i t s  sampled
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value %

1
/700

73
75

M O

/ 27 )500

RIFFLE
Value %

GLIDE
Value %

To t a l  no .  o f  u n i t s  i n  reach /

To t a l  a r e a  o f  u n i t s  i n  r each  (m2) /275 .00

Average a r e a  l o g  d e b r i s  c o v e r  (m2) 12)750
Average a r e a  bou lde r  c o v e r  (m2) 63
Average a r e a  i ns t r eam v e g e t a t i o n  (m2)• 3 8 2- So/ °
Averaga a r e a  overs t ream v e g e t a t i o n  (m2) /2.7750

Average a rea  cutbanks (m2) 0

Average area  t o t a l  cove r  (m2) 63,730
Average % s u b s t r a t e  f i n e s / 0 0
Average % s u b s t r a t e  s m a l l  g r a v e l 0
Average % s u b s t r a t e  l a r g e  g r a v e l 0
Average % s u b s t r a t e  cobb les /2
Average % s u b s t r a t e  b o u l d e r 0  .
Average % s u b s t r a t e  bedrock 0

HABITAT TYPE
REACH LENGTH (in) 1 1  0 0



Hab i ta t  c h a r a c t e r i s t i c s  o f  Wec,c. . t i 1-

Hab i t a t  u n i t

No. o f  u n i t s  sampled .
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value
2

21,5
/ . 0

12.0
85
1614-

%
RIFFLE

Value
5
8.0
1.0

13.4-
77,..,
71

%
GLIDE

Value %
5
294
/.3
13
48

270

To t a l  no.  o f  u n i t s  i n  reach 9 2.2 22.
To t a l  a r e a  o f  u n i t s  i n  r each  ( in2) 171h, /S62 /759c10 6V
Average a rea  l o g  d e b r i s  c o v e r  (m2) 12 13.1 4*, 8
Average a r e a  bou lde r  c o v e r  (m2) 0 0 0
Average a r e a  i ns t r eam  v e g e t a t i o n  (m2). 3 O. .5'.
Average a r e a  overst ream v e g e t a t i o n  (m2) 2.5 0,6 6..1a
Average a r e a  cutbanks (m2) I 1.3 12.s
Average a r e a  t o t a l  cove r  (m2) /e,S 945 /Se/ 24 0.4 21,,
Average % s u b s t r a t e  f i n e s 80 36 12
Average % s u b s t r a t e  s m a l l  g r a v e l / 6 37 Up

Average % s u b s t r a t e  l a r g e  g r a v e l 2.5 27 /2
Average % s u b s t r a t e  cobb les 2.5 0 0
Average % s u b s t r a t e  b o u l d e r
Average % s u b s t r a t e  bedrock

HABITAT TYPE
REACH LENGTH (m) ( 0 0 0



Habi ta t  c h a r a c t e r i s t i c s  o f  P e o

Hab i ta t  u n i t

No. o f  u n i t s  sampled
length  (m)

Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)

Average a r e a  (m2) ‘ 1 1 . c .

POOL
Value %

3
13.0o L.

10.61
1 6.33

L 2 0

-so (."?.A

RIFFLE
Value %

9
6 : 7  5  W

To o

13.50

0 • 19

S1.S0 l_IS.

GLIDE
Value %

9

z ,  .2.S (5-iAverage

1,1.5

IS,00
0.L4 k,„

155.25 .1-1(,

To t a l  no .  o f  u n i t s  i n  r each Sci.tia 1214.00 111.12.
To t a l  a r e a  o f  u n i t s  i n  r e a c h  (m2) 15649.0q 63c66.0.0 15q9,9q
Average a r e a  l o g  d e b r i s  c o v e r  (m2) 3,I.07 1,2c.-.., 11.15

Average a r e a  bou lde r  c o v e r  (m2) O.00 2,00 . 1 . 2 5

Average a r e a  i ns t r eam  v e g e t a t i o n  (m2)- 0 o o C.). 00 O.00

Average a r e a  overs t ream v e g e t a t i o n  (m2) ( 6 , 0 ,A. A-..: Ac 12 ` 0
Average a rea  cutbanks (m2)  . 5..z"2- 0 .15 i0.25

Average a r e a  t o t a l  c o v e r  (m2) 1 1 . 0  Uir) G.7,5 (I2- 31.-15 (,2c

Average % s u b s t r a t e  f i n e s 63.3'0 3-1S 22So
Average % s u b s t r a t e  s m a l l  g r a v e l 36.61 1-7.50 51.25

Average % s u b s t r a t e  l a r g e  g r a v e l 0 . 0 0 Lic,.25 21.25

Average % s u b s t r a t e  cobb les 0.00 25.00 3.75
Average % s u b s t r a t e  b o u l d e r 0 . 0 0 1.50 1.25

Average % s u b s t r a t e  bedrock 0 . 0 0 0.00 0 . 0 0

HABITAT TYPE
REACH LENGTH (m) i l i C , S o  ban
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Hab i ta t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a r e a  (m2)

POOL
Value %

-2

I 8 -.6"- 2 S )

t{.13

12,00

0.35

?,Li.z7 L -  c_-`

RIFFLE
Value %
II

S. b9 ( 2 9 )

2.$?)

12,So

 0.0-7
)  ,n/,3

GLIDE
Value %
9

11.22. (L i

2.Z?.-,

11 . 30
0.22,
y, ,

To t a l  no .  o f  u n i t s  i n  reach 21.`b2 '75.73 C,S, . CDC)

To t a l  a rea  o f  u n i t s  i n  reach  (m2) 18325. iS Ion .  13 m4ii 31

Average a rea  l o g  d e b r i s  c o v e r  (m2) 0.(0-1 0.09 2.18

Average a rea  bou lde r  c o v e r  (m2) 0.00 0 . 0 0 .0,00

Average a rea  i ns t r eam  v e g e t a t i o n  (m2)- 0.3?.. 0.-01 0 ,00

Average a r e a  overs t ream v e g e t a t i o n  (m2) 0.25 0.09 10.17
Average a r e a  cutbanks (m2)  ' 0,17 O. 0 (0 1 , -id I

Average a r e a  t o t a l  cove r  (m2) 1,112 ( z \ 0.25 ( z ' (Ab ( 2 6

Average % s u b s t r a t e  f i n e s LIS,00 9.09 1 i l b
Average % s u b s t r a t e  s m a l l  g r a v e l 25.00 2(0.i52, 2".0.17
Average % s u b s t r a t e  l a r g e  g r a v e l 21.67 t{0. `%O q I. 67
Average % s u b s t r a t e  cobb les (3.--..„ 2 :4).-:(c. ,2 0 .2/Y
Average % s u b s t r a t e  b o u l d e r 0,00 O.. :S 0.Slo
Average % s u b s t r a t e  bedrock 0,00 n • oo 0.30

Hab i ta t  c h a r a c t e r i s t i c s  o

HABITAT TYPE
REACH LENGTH (m) 1 , 6 p o  ry,



Habi ta t  c h a r a c t e r i s t i c s  o f  K I 4 4 . e  C r e e k

Hab i ta t  u n i t

No. o f  u n i t s  sampled ,
Average l e n g t h  (m)
Average we t ted  w i d t h  (m)
Average channe l  w i d t h  (m)
Average dep th  (cm)
Average a rea  (m2)

POOL
Value %

1
2 . '  ( s )
2

4/
0.35

3  ( 1 - f )

RIFFLE
Value %

6
ii./7 ( 5 6

1.9S

2.75
'Ai::

7, 73 '  c

GLIDE
Value %
5

5.8o ( I I

,I. 60

3.)0
0.2(.0

1S•00 (.37

To t a l  no .  o f  u n i t s  i n  reach 5i. 20 '-/ci.. 55 30b.00

To t a l  a rea  o f  u n i t s  i n  reach  (m2) 206.00 b-,'-.6.3l LA20•00

Average a rea  l o g  d e b r i s  c o v e r  (m2) 1 2.26 5.00

Average a rea  bou lde r  c o v e r  (m2) 0 0 . ( n 0.00

Average a rea  i ns t ream v e g e t a t i o n  (m2). 0 0.00 n . , 0
Average a r e a  overs t ream v e g e t a t i o n  (m2) I y / 7 (0.-2o
Average a rea  cutbanks (m2) .S )•Sc6 1 10

Average area  t o t a l  c o v e r  (m2) 2,S (s(-_, 7. Co 0  6 r 2 . -io (62)
Average % s u b s t r a t e  f i n e s k) 23.33 Y2c0
Average % s u b s t r a t e  s m a l l  g r a v e l g0 3,3•3 ye-0o
Average % s u b s t r a t e  l a r g e  g r a v e l 0 I --, .37) 12.03
Average % s u b s t r a t e  cobb les 0 0,00 ^.=,_).

Average % s u b s t r a t e  b o u l d e r 0- 0 .00 ^,.::%U
Average % s u b s t r a t e  bedrock 0 0 ,03 -_,,,00

HABITAT TYPE
REACH LENGTH (m) D 6 , o ' v i



APPENDIX 6  R e s u l t s  o f  Owen C r e e k  f i s h
p o p u l a t i o n  e s t i m a t e s .
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Mean f r y  s i z e  b y  s a m p l e  s i t e  i n  Owen C r e e k .

REACH SITE MEAN FRY S I Z E
( f o r k  l e n g t h  [ m m ] )

1 1 45 .0

2 46 .4

3 51 .1

2 4 55.5

3 5

4 6 53 .8

5 7 52 .2

6 8 43.2

9 42.6

K l a t e  C r e e k 44 .0

mean 1  -  5 50 .7

mean 6  a n d  K l a t e  C r e e k 43 .3
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SPECIES A G E H -RANGE T
MEAN

WEIGHT n B I O M A S S
TOTAL No /M'

DENSITY
BIOMASS
DENSITY

/1;--orNo / rhs;Er

ZAULh.00,) 0 +  3 2 -  6 2 4 5 . 0 1,03 c i 0.8 L.3. 7 5 b c .  63 0.78 o. Si .2 .9f

be - i i t 82.1 6.03 12. o.g 1 s.c. 9e. 38 0 . / 8 1.11 0.61
ISL. 01 9.46 t • 9 2 3 . 6 3

-CoAo / 2 t 45- (0-7 56.2 2.21 I19 0. 8 2o. 0 44. /7 9,2.5 0. s-# o. q2._

P I I  liae er, 14 toe ▶2. 6o I 0. 8 I, 2C i C.1 5' 0.02- 0 .  / I c . 0 4

. . .

•
. . .

Ow 1-\ u  Fri DATE .„5111211_ AREA 81.S ,M2
LENGTH 2 1 . 7  M

- SITE

HABITAT DESCRIPTION: 5. d C  Cke_^. /

D i s c h a r g e   0 , 1 )  f r ) 3 /  ( L  GITS) G r a d i e n t  / ,  2  D t v

Tempera tu re  (  °C) 9  1 3 9 - s "  h r s .  T u r b i d i t y

H y d r a u l i c  Ty p e  P o o l G l i d e

0 . 7  p n

R i f f l e

% a r e a 9 5

mean w i d t h

mean d e p t h

% c o v e r

c o v e r  t y p e 1

41,75  3 . o
0.2S
/ i f

G

5-

0.177 S"

.Z111 OV; C

s u b s t r a t e 2

COMMENTS:

F  Co S G  35 P / 0  _S6 .90

C

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  1 ,0 l a r g e  g r a v e l ,  c  c o b b l e s ,  B  b o u l d e r s  B r  b e d r o c k
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SPECIES AGE fl-PANGE fl
MEAN

WEIGHT C1 p n
TOTAL

BIOMASS
No / M I

DENSITY
BIOMASS
DENSITY

, 1;-.:•=r
No /  r  c.;4.-.-

oL.J 9 -  5 7 .4 i ' 0 18 0.5 3 . 0 3 9 . 0 . 3 0.4.1-1 st• '2-9

I t 7 6 . 6 0 I 0,5 .o 1.35 0.02- 0.10 o • 2.-5'
46 81 0 3 9 0.51 4/. 33

Collo SS - 6i 5 7 . 8 2 . 3 2 O. 5 8 , 0 I 8  • 5 " / 12. o e P. ICI 0  . i s

.

. . .

0 (A.) Et,.I G R E r t . D A T E , / AREA 96.1M2
LENGTH , g,(A M

S I T E *

HABITAT D E S C R I P T I O N :  C r _ 0 _ , / e )  r ;  c l i c  a r e a . . L4i;ii1 h a  ck

D i s c h a r g e  0  . 7 s  k n s A  ( z  c i S )

Te m p e r a t u r e  ( ° C )  1 ' 7 ' 0 0  A r s

-. H y d r a u l i c  T y p e  P o o l

G r a d i e n t

T u r b i d i t y  0 , 7

G l i d e  R i f f l e

a r e a 79
mean w i d t h

• m e a n  d e p t h

% c o v e r

S. 3
D.I5"

O
c o v e r  t y p e l LI xv  /0V

s u b s t r a t e 2  F  b o o F  5 - 6 -  55)
6.-6. 41-0

COMMENTS: (00/ /.4 1//s 5 , 4
1 r ; I ' S  5 / A

194../17 l e 4  /-1.1

h f a  a _ C " 1 4 0 4 . - - 1 / 7  h  sr- G-4. c i  ,

re lore. 5 e..,)-1-5 A L  ; I . }  ...anio o  iy r
slot? 40-c-1 iesnet k J  As o a t -  d u  ri •

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l .  C  c o b b l e s  B   b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE fl -RANGE fl
MEAN

WEIGHT Ci P "ii
TOTAL

BIOMASS
No /m2
DENSITY

BIOMASS
DENSITY

1:-.0r
N o  /  / n  ...:.er

k a t 0 + 4 4  - 6 2 Eh I- I.4L• 58 o ,8 1 2 , 5 105 .57 0 , 1 0 i , Ii{- 4 . 6 8
V1L01,3

 1
2. i I77.5`1- ID. 89 1 . 4 2 5 .  3 3

*Col, 0 04 91+ -  45 56 .1 2,21 0 . 8 i . s • 11. 0 . 0 0 0 . 1 8 O .

Do ilVar 0-+ 56 - 58 57 r  I . 8 S 3 0 . 6 3 . 1 6 ,.`1S o.,.9,1,- 0 . 0 6 0  ,-2_Y-
tier,

111.1Uilitcfisti 7 1 -  /LS 'f3 12.68 3 0.8  3 . 1 5 41,5it 0.°1t. ° '  C i 0,24

0  w En/ G R E E K DATE 5 1 4  / 8 AREA 9 2 , 6   M2 S I T E * ,  3 .
LENGTH ../...L.LM

HABITAT DESCRIPTION: i i , • d e  1 4 ) 1 4 4  s m a , 1 1  s ; c l  p o o l

D i s c h a r g e  0 .  -7 M  3 A  ( 2  6 4 ; )  4m0 r-

Tempe ra tu re  ( ° C )

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t

T u r b i d i t y

I- 2 °X,
0, 6 w)

•
G l i d e  R i f f l e

a r e a  /  0

mean w i d t h

• mean d e p t h

90
3

040
% c o v e r

. c o v e r  t y p e '  L .  L

s u b s t r a t e 2 S6- F 9 - 9 ,  s  6 'to,
L G � o

•  COMMENTS: p a o /  , i e  ;  . e

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE fl-RANGE fl
MEAN

WEIGHT C, p 71
TOTAL

BIOMASS
No /M2

DENSITY
BIOMASS
DENSITY

i l , - -o rNo / T-1,,.:e,

Aa;rj? C.4- 4 1 -  I 5 5. 5. I • g l 4122- 0  . ( IS 6 ` t • 6 /2.J.I9 0 .52- 0.19 3.59o_
-t- 77 -101 • . 7 8, 37 I I 0 . 6 5 / 6 • l'-11.61 0.1'1- 1,14 .0.- e.f..

2 4 3 . 4 6 0 . 4 6 2 . / 3 4 .53

t4;ilyil.cier, 0+ 68 1,95 I 0.65 1,5'14 3,00 _ 0 . 0 / o.02_ 0 , 0 9

Ms: whIle-44, 1% '12.0/ 1 0.6.5 / . Sy- 6#.6q- 0.01 0 . 5 2 0 . 0 9

-Fs. suthei . 1 "I-3 40,3 I 0.65 1, 5'{- CO2_04 0.0,- 0 . 5.0 0 ,09

OL0E1\1 C I Z E E K DATE  ‘ i g  / 60 AREA 123,e .  M2 S I T E  4  '
LENGTH 1 0  M

HABITAT DESCRIPTION: r-i ff le 0  i i d e  ( - 0 n , 4 ' n e d f l e a r /  01 ,0 )  "  1 1 / 0 e  4  f e e ,

Discharge 0 . 8  in3/5 ( 2 8  efs)
Tempe ra tu re  ( ° C )

H y d r a u l i c  Ty p e  P o o l

% a r e a

mean w i d t h

mean d e p t h

% c o v e r

G r a d i e n t  ( „ 5 ' 7 4 .

T u r b i d i t y  0 . 9

G l i d e

O.6

R i f f l e

4C,

oils

c o v e r  t y p e 1 OV) L7) )c

s u b s t r a t e 2

COMMENTS:

f  `iv ,C-6. 3o) LG2O,
c  5 )  8 1 . 5  O r  2.5.

s6- 20, 1.6-10,
G 35, 3.5"

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F  f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l ,  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE I  f l -RANGE
-
fl

U M E A N
WEIGHT CI

T S f H , . u r11-
TOTAL

BIOMASS
No PA-2

DENSaY
BIOMASS
DENSITY Nallo/ mi--:E.,

g a l I + . 7 5  . . .  0 5 8 o,3 - E. &S 3 O. bs +, (a l I S .  6  8 0  . 0 & 0 • 39- 0 . 3 1
n 6 a t . 1

2+ 12:2 1 9 . 3 4 I 0 . 6 5 I , SLI- 2 ° 1 , ' 1 5 0.01 0.4-0 0.10
. 5 5 .  gi-3 0 . 0 0 0 .  7 + 0.44•

..-eilo 14- X13-10810 1 11. SO 7 0,‘,5 0.--1-1 IILI-. 6 3 0, 1 Li- I. 8 0 a  • 1 2 -

.

. .

s -

• •

OWE-1J cgE-EK DATE  0 / 8 0 AREA  7  5   M2 S I T E  0

LENGTH 1 5  M

s ci21, h e t . ;  O n e c - h  r  0  e c )HABITAT D E S C R I P T I O N :

tt) w i a  C i 0  vJ ti 5 4  r-eeh.to 0 f  e e k  I "  J e . . . „

Gradient 0D i s c h a r g e

Te m p e r a t u r e  ( ° C )

H y d r a u l i c  T y p e

?,s T u r b i d i t y  0 . 7  V Y )

P o o l  G l i d e  R i f f l e

a r e a I 0  0

mean w i d t h 4
"  m e a n  d e p t h

% c o v e r

c o v e r  t y p e 1

50
IV )0V )1._

s u b s t r a t e 2 F.- 100

COMMENTS: V e,r1 ) , • • • • y  C o l i c  -  4 - 0  erl r - 0 0 4 - e e i  6 -he-LA .66  z 1  4/14 .5 5 e  .s I A  d ;1

e_ l e )  er.--',4<

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t h a n k s

2 F  f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r k p _ g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE f  ! - RANGE T
MEAN

WEIGHT Ct 15 71
TOTAL

BIOMASS
No /M-
DENSITY

BIOMASS
DENSITY

1;-‘,.7,r
No /  n•-:!..1,.

Q i 0  + ifif- 61;S3.9' I .7 I 11 0,8 21.7-5 3 (9. -2.1- O. l b 0 . 2 8 2 . 1 3i n i p  L.)
1+ 82.-101 81.i 1.88 1 0.8 II. 25 9+3. bb 0. 041 _ 0 .  6E3 1.13
Z 12-4-.90 ID .9.5 77 . 9 6 1.2.4....

139'117 list rte 0 1- S i  - epS 56.b I.$5 S 0.8 6 . 2 5 11_! CS-- 0 . 0 5 0 .  <29 0.63
14- 7 7 -  153 120.1 21, 13 3 0 . e 3.15 79.2-3 0 . 0 3 0  • G  I 0 . 3 8

1 . 0 19 0 . 7 8 0 . 0 8 o .  ' 7 0. .g.

. . .

,

.
.

. .
.

OWEN ORE FK DATE 5 / 1 / 8 0 AREA , 1 3 0   M2
LENGTH  1  0   M

SITE #

HABITAT DESCRIPTION: j r ; - ( 1 - l e  1 1 1 ' c l e

D i s c h a r g e 0  • C7 r o 3 / S  (  2  I  c _ f s )

Tempera tu re  ( ° C )

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t  0 , 5  0 4

T u r b i d i t y

G l i d e R i f f l e

a rea 71
mean w i d t h 13
mean d e p t h

% c o v e r

cove r  t y p e '

0 .1 ,5  0 . 3 o

6 7
L)  C

s u b s t r a t e 2 V 8 0  S G  10)L.G 10 F 5 0 1  SG-2S L  G.a.S

COMMENTS: ,5 a /TT c /  2  ,---;ill-es c4,1 r ,  0 /-711 0-in 1)-f Jon

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S C  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIESAGE fl-PANGE TI
MEAN

WEIGHT I  C I I-5 11
TOTAL

BIOMASS
No /m2
DENSITY

BIOMASS
DENSITY

11H.or
N o /  m..:.E.,

Rat 01 '+2-1,,2 S2.2 1.5 5 32- 015 4 2 . 0 66.25 o.,-1-1 O. fail- . 2- 11
• v.)

1-4- go- a_ p2. 11,1 LI- I--7 0.75 22..E 2136. IS 0 . 2 2 2., 5[. 1 . 12
2 # I19- 51 2E 'J.-7. I 2 0.15 1. 0 72.82 0. 03 o . '7 0 C:). 13

405, . 0 ,  G 3 . • a 3.1(0.Y

) I  la .e S i I.71a I 0 . 1 5 1 1 1 M 1 2 • 1 0 . 0 1 0 . 0 2 . 0 , 0 7

)1.4. Hi- -Los. 1111111 2.1.3-1 Z 0,15 rO. 6 313 .23 0 , 10 3. 0 1 0, S3
O. 1 1 3.0 o.60

. .

la c , ( Z c E r c DATE ..513_45L2 AREA 101+- M2
LENGTH  2-0.2-M

SITE 4 7

HABITAT DESCRIPTION:  -  - ZwAll l o n e  9 r-a vc ci.recc

•  D i s c h a r g e

Tempera tu re

c,,8n13/5 (  0  c•Fs)
(°C) 0

H y d r a u l i c  Ty p e

% a r e a

mean w i d t h

• mean d e p t h

c o v e r

G r a d i e n t  1 , 1 ° / 0

T u r b i d i t y  1 9 .  v n

Poo l  G l i d e   R i f f l e

97
3 .6

c o v e r  t y p e l

0.70 0 . 3 o

1 9 3 2 -

substrate2 F 3 o ,  56 so, LG 13 F  Sf SG,25 L 6  35
S c 1 0 )  B 3 o

COMMENTS: -  S i d e  1 -  i t / e  a  r e  dac e  4-71 Z . /  4  7  e r - -  4 . - x 7  P / '  0'11 a /  11 4 , - 1

c- r ) ( 1 / 4  0 11 4  ' 7  974 14-41/2. ‘ 7 1  1 7  I n c . / j a d e d  i t  L r e a .

- 170 (4. K J '  r e  s (z_ / '  i t r O t r  6 1  p  - l rAp

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F  f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a m e  g r a n c o b b l e s .  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES , AGE fl-RANGE II MEAN
WEIGHT C, I;

TOTAL
BIOMASS

No /M=
DENSITY

BIOMASS
DENSITY

/ V-1-or
/ 1-1,te,

Rizix . 6 , 43, • 0,q4- 13 Q'S 24.0 24, 3 , 0. o..s" 0. 0,5" 0 , 4 g, i i .
1+- 108-112- HO 1 i t  1 8 3 0.5 6.0 as. 1 I 0 , 0 , 0 .  /4. 0 , / /

,Z+ 1-2-° 18.40 I 0.5 2 . 0 36.81 1 < 0 . 0 / 0 . 0 7 0-04f.
' 0.4.34.......

1: 1%).28 c2.0(, 0 . 2 e

c e1 s £ . . 0 - 3 2 . 3 0.5 6 ,0 , I 0 . D i 4 0 . 0 1 0 . I I

Suckers i s -  i l 41.1 i•bs ito Os 32.0 52-7o 0.06 0 . 1 0 0 . 5 9

t i c o 4 L 1 1 1 8 -  S S 31,7 1.10 /-1 0.5 14 -0 110.37 0 • is 0 ,  let-1  .?y-.

0  w F74 C  E  D A T E  S h  / 8 0 AREA 5 2 - ( o  M 2  S I T E  4  a  , •
LENGTH  Sy -   M

• H A B I T A T  DESCRIPTION: s l o w , i , ion S W a

D i s c h a r g e G r a d i e n t  C )

Tempera tu re  ( ° C ) T u r b i d i t y

H y d r a u l i c  Ty p e  P o o l G l i d e R i f f l e

% a r e a

mean w i d t h

• mean d e p t h

% c o v e r

100
9 :7
0.S
90

cove r  t y p e l I V .  L

s u b s t r a t e 2  F  t o o

COMMENTS: O. / r ig , e 01...))1 •5-4.- or e a  w t - f r o m  0 1 . 1 ) e v i  h 1 1  p a _ r i r

4 Inc) "Irv° d r a  kdo -crow,. y e )  e 4  4:ne. e .  er. 0
0 ( a  n o *  i t  d e l A  e -
Site r -eo  rese-rt-i-.A--h.v-c O . r  17A;10...11- ; 4  4 4 - c  a r e

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r g e  g r n v e l .  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  95 -

SPECIES AGE fl-RANGE /I
MEA

WEIGHT i  C 1 P ii
TOTAL

BIOMASS
No /M'
DENSITY

B I O M A S S 1
DENSITY 1  No /  1,-,;7,12

Raiylo,A) d+ 3Z-_5?,. 42.6 0 . 8 5 So 01 La, gc, 36..68 1.05" 0 . q o 4 . it...
I 4- 1o1 13.05 ' I 0.-7 1 . 43 / 8 . 6 1 ' 0 . 0 4 0. LH, o .11-

55.2.2_ i . 01  • 1 . 3 6  L i  .3o

&.;, 11 9 1 5 2 2 - 7 2 39-,c, 0,6A- 0,-7 25,11 22.15 0 .86 0.54. .3.i-7

•

Ow C R E e - i c DATE 5 1 2 . 1 1 D AREA 9 0 1  M2
LENGTH  10,3  M

SITE  •

HABITAT DESCRIPTION: e g _ e - e  e L l e e L  „ILA-44 1 , V -10L4 a d e v -  LekC%

D i s c h a r g e m 3 / s 0 .   (  3 . s  CC5)
Te m p e r a t u r e  ( ° C )  l a _

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t

T u r b i d i t y

G l i d e

< 0,6 °h.
G l e A C

R i f f l e

% a r e a

mean w i d t h

• mean d e p t h

% c o v e r

76
zt,4-

0.35
3

2.41-
3.o
0,ro

0

c o v e r  t y p e l L

s u b s t r a t e 2

COMMENTS:

r  I s, _cc,- L G  so
C

F S,  & 2_0) L ersc
c

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  r a y  1   c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE f I- RANGE ii
MEAN

WEIGHTWEIGHTC 1 p T i ,elomAss
No /M2
DENSITY

BIOMASS
DENSITYN o T O T A L  I 7 -.or/  rt,,-.:!&,

k a l n  600 04- U -1E3 44.0 0.‘14 ? 0,g6 1.41 8.85 0.31 0.36 1.05
If- 72-92 Go,0.5. 5 s (., 0.65 1.0b 39.y-0 __ 0 . 2 9 I .  b  I v . 7 $

1 , 8 349.2- .5 o.bg 1. 17.

WI/ Varden 0 t 48-4`1 it8,5  1 ,  I Li- 0.85 1,35 1.1261_ O.. to 0 . i l 0 . 2 b

1,

...

. I

' < L AT E  C  g  •  D A T E  $4_11.162
(owEd L. - m e .

AREA P t  •if M2
LENGTH •  0 M

SITE

HABITAT DESCRIPTION: 6-1; d e -  r ,  f -h-e r e r  e  e-yv Lpc.,. F  4 k e

D i s c h a r g e

Tempe ra tu re  ( ° C )

o . o  2. i l l  Y / S  0 . / . 5  C A )

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t 2 .  5 %

T u r b i d i t y  C l e a  ✓

G l i d e R i f f l e

a r e a 86
mean w i d t h

" m e a n  d e p t h

% c o v e r

c o v e r  t y p e 1

3 ,o  1 1 7
0.15 0 . 1 0
6Y- 7 4 1 -

Z O V

s u b s t r a t e 2 F l o )  5 6  501 L •  j 0 F 2 o 1 S 6 - 7 0 ) 1 - e r / 0

COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2 F  f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r l g e _ g r a v e l ,  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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APPENDIX 7  O w e n  C r e e k  s t a n d i n g  c r o p  c a l c u l a t i o n s .



a) C o h o

( i )  F r y dens i ty  0 . 1 4 / m 2  i n  reach 1

area 2 7 , 3 2 0  m2

standing c rop  3 , 8 2 5  ( 7 . 9  kg )

mean weight  =  1 . 2  x  10-5(55 .6 )3  =  2 .06g

( i i )  Ye a r l i n g s  d e n s i t y  0 . 1 4 / m 2  i n  reach 3

area 1 2 7 , 5 0 0  m2

standing c rop  1 7 , 8 5 0  (216 kg )

mean weight  =  1 . 2  x  10-5(100.3)3  =  12 .1g



a

b

b) S tee lhead

REACH H A B I T A T  S I T E STEELHEAD DENSITY REACH
HABITAT

AREA
(m2) %

STEELHEAD NUMBER

0+ 1+ 2+ 0+ 1+ 2+

1 s i d e  c h a n n e l  1
complex

.78 .18 0 p o o l a 1,860 (7) 1,450 204 0

r i f f l e  a r e a  2 .37 .02 0 r i f f l e 7,060 (26) 2,610 52 0

g l i d e  ( p o o l )  3 .78 .11 0 g l i d e 18,400 (67) 14,350 2,024 0

.64 .10 0 27,320 18,410 2,280 0

2 g l i d e - r i f f l e  4 .52 .14 0 g l i d e  r i f f l e 8,490 4,410 1,190 0
( r e p r e s e n t a t i v e )

3 s l o u g h  5 0 .06 .02 s lough 127,500 0 7,650 2,550
( r e p r e s e n t a t i v e )

4 r i f f l e  g l i d e  6
( r e p r e s e n t a t i v e )

.16 .09 0 g l i d e - p o o l -
r i f f l e

9 ,250 1,480 830 0

5 g l i d e - r i f f l e  7 .41 1, .22 .03 g l i d e - p o o l - 20,270 8,310 4,460 600
( r e p r e s e n t a t i v e ) ( . 2 0 ) u ( . 11 ) ( . 0 1 5 ) r i f f l e (20 ,270) 4,050 2,230 300

.30 .17 .02 40,440 12,360 6,690 900

6 s l o u g h  8 ( . 0 2 5 ) ( . 0 0 5 ) ( . 0 0 5 ) p o o l  ( s l o u g h ) 1 ,840 (36) 46 10 10

p o o l - r i f f l e  9 ( . 5 0 2 ) ( . 0 2 ) 0 r i f f l e  g l i d e 3,250 (64) 1,630 65 0

.261 .013 .003 5,090 1,676 75 10

218,200 38,330 18,715 3 , 4 6 0 ,
( .18 /m2) ( .086/m2) ( .016 /m2)

reach  1  p o o l  d e n s i t i e s  assumed e q u a l  t o  g l i d e  d e n s i t i e s
h a l f  o f  r a i n b o w  p o p u l a t i o n  i n  u p p e r  h a l f  o f  r e a c h  5  a n d  r e a c h  6  i s  assumed l a k e  r e s i d e n t



Steelhead s tand ing  c r o p

f r y  biomass ( k g )  =  3 8 , 3 3 0  x  ( 1 .065  x  10-5(50 .5 )3 )

= 3 8 , 3 3 0  x  1 .37g  =  5 2 . 5  k g

y e a r l i n g  biomass ( k g )  =  1 8 , 7 1 5  x  ( 1 .065  x  10-5 (92 .0 )3 )

= 1 8 , 7 1 5  x  8 .29g  =  155.1  kg

2+ biomass ( k g )  =  3 , 4 6 0  x  ( 1 .065  x  10-5(128)3)

= 3 , 4 6 0  x  22.33g =  7 7 . 3  k g

t o t a l  biomass =  2 8 4 . 9  k g



APPENDIX 8  P r o j e c t e d  b e n e f i t s  ( s m o l t  y i e l d )
f rom Owen C r e e k  enhancement .



a) F l o w  c o n t r o l

AREA

(m2)

YEARLING DENSITY (N0. /M2) INCREASED YEARLING

NUMBERSPRESENT ENHANCED INCREASE

Reach 1 27,320 .10 .15 .05 1,366

Reach 2 8,490 .14 .15 .01 85

1 ,450

Assuming 0 . 3  s m o l t s / y e a r l i n g  r o u g h l y  4 3 5  s m o l t s ,  6 5  a d u l t s  a n d  1 6  a d u l t
escapement m i g h t  b e  p r o d u c e d .

b) F r y  r e c r u i t m e n t  ( v i a  s t o c k i n g  a n d  g r a v e l  i n t r o d u c t i o n )

AREA

(m2)

FRY DENSITY ( N O . / M 2 ) FRY NO. Y E A R L I N G  INCREASE

PRESENT ENHANCED INCREASE REQUIRED D E N S I T Y  NUMBERS

Owen C r e e k  2 2 7 , 0 0 0  0 . 1 8  0 . 7  0 . 5 2  1 1 8 , 0 0 0  . 0 6 4  1 4 , 5 0 0

Assuming 0 . 3  s m o l t s / y e a r l i n g  r o u g h l y  4 , 3 5 0  s m o l t s ,  6 5 0  a d u l t s  a n d  1 6 0
a d u l t  escapement  m i g h t  b e  p r o d u c e d .



APPENDIX 9  R e s u l t s  o f  G o s n e l l  C r e e k  f i s h
p o p u l a t i o n  e s t i m a t e s .
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-  1 0 5  -

SPECIES AGE I  f I- RANGE ii
MEAN

WEIGHT C,

_
15

,. ..
n B I O M A S S

TOTAL No/M2
DENSITY

BIOMASS
DENSITY

sP..,or
N o /  n,-::e-

1
P a   0 O t 3-7 - Gs 4 9 . 2 1 , 3 1 IS 0,6 3 0 , 0 3q, 68 0.18 0. 2.41 i •  ‘13ala0

1* 77 -  / 2 82.1- &-aq- i I 0. 4 /8.33 1119.790.11 0. ee 0 , s 7
 ' '.... l SO. 11-(9 0' . 2 1 0 , ci 0 , 3  0 _

IpPilylArcle.‘ O t 42 - 5 8 51,0 1,16 Lit- 0.  & ( 0 . 6 7 1.17_ 0 . 0 4 0  • 0 5 • 0  • 3 7

l)kije4i51,01- 513 .5(0 I 0.10 I,(07 '1-.31 0.01 D. 0 3 0 , o  2

1..N bare. ---. 3°t-1+0 39.5, 0,11 2 0. la 3.33 2,36 0.02:. 0 .01 0 .16
I

O S N E L L C R E E K  D A T E  8 / 1 / 8 0 AREA / 6 a   M2 S I T E  4._1__
LENGTH  . 2 4   M

HABITAT DESCRIPTION: e d l c  o f  T 1 4 - f i e  -  r a _ p 1 c 1

D i s c h a r g e .a .8 11)31,5 ( 1 0 0  c,//Cs)
Tempera tu re  ( ° C )  q  / g t  3 0  r -s

H y d r a u l i c  Ty p e  P o o l

Gradient 0 ,  7 °/,
T u r b i d i t y  G X e a v

G l i d e R i f f l e

a rea / 0 0

mean w i d t h

" • mean d e p t h

/9 (4--csample.41)
.25"

% c o v e r

cove r  t y p e ' 4  O V

s u b s t r a t e 2

COMMENTS:

$ 6 -  4 5

L6-41-40  C. / 0

L l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s
2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,   Br b e d r o c k



-  1 0 6  -

SPECIES AGE f I - RANGE 1.1
MEAN

WE iGH T C1 75 ii
TOTAL

BIOMASS
No /..A-
DENSITY

BIOMASS
DENSITY

, 1;-,....,=r
No /  rt:E.'.

La,---Tio_s,i,j 1+ 87-_88 87.5. -7.o./- 2 0 : 7 2,9C 20.29 0.02_. O./C. a t  2.

L o o 0-i-- Si - 5 2 EI,3 1.b2. 3 0 . / 41.29 6,634 0.03 0.06 0 . 11

1);111\ictrcicr,0 + lit\ - sa 50.7 i ,3o Co O.-7 8,57 Ii. l io o.07 0,09 0.37

.. . . - -

. .

.•
_....____.

GOSNELL C R E E K  D A T E  9 / 9 / 8 0 AREA I 2 6 - 5  M2
LENGTH 2  3 M

SITE 0 2 -

HABITAT DESCRIPTION: 1;c1 e 0 ,  4- C t ' C e i G

D i s c h a r g e G r a d i e n t o.c
Tempera tu re  ( ° C ) &•S
H y d r a u l i c  Ty p e  P o o l

T u r b i d i t y

G l i d e R i f f l e

% a r e a / 0 0
mean w i d t h

' m e a n  d e p t h

% c o v e r

S. 5
0. '+0

cove r  t y p e l OV L

s u b s t r a t e 2 PIO/ 5650)

COMMENTS:

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t h a n k s
2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  1 0 7  -

SPECIES A G E
MEAN

f I- RANGE f l  W E I G H T  WEIGHT p 71
TOTAL

BIOMASS
No /WI
DENSITY

BIOMASS
DENSITY

, Ir.,or
No / n. -!e-

Gs i- 41 -  E l  4 5 . 0  1 , 0 0 5" 01 -7,1 `1- 7.11 0.96 0,ob o .  22_
v.)

1+ -7-2.-7if ' 7 3 . 0  4 . 1 5 2 0.7 .86 0 . 8 Y- 0 . 0 2 0 .10 0 . 0 9

2 18.95 0.08 0,14 0 .31

i,,olno 0 4 - L4-1- 6 5 1  5 4 , 5  1 , 9 9 17 0 . 7 7. /V- .5'9..11 0 . 2 - 3 0. '4-6 0 .  S Z ,

14- - 1 2 - 9 3  7  9 . 6  5 . 8 4 , 7 0.7 /0.0 5e•41 0.08 ,7..'."".c) 0 , 3  •
5: / /  . 7 2 . 0,-3  0 . ' 6 1 ,

loijIYAftle., O f - 4 5  i ,  ii 1 0.7 ii 43 1.5-8 0,0 - o, 0 / 0.0,-t-

.

Discharge 0 . 0 6  n13/5 (  2
Te m p e r a t u r e  c c )  / o . c  c

H y d r a u l i c  Ty p e  P o o l

% a r e a 73

mean w i d t h 4.1
" m e a n  d e p t h 0.33

% c o v e r

c o v e r  t y p e l 0  i r 9 1  I v9

s u b s t r a t e 2 " H i  66-  19,

- 3  5 4 6  ,3
COMMENTS:

_6: ,
/ 7 2 4 / t /  5 4 - e r r )  e z - / -

C 0 x  C R E E K
(60sk1Eu_ - r g i  i"3.) .

DATE 1115.41a AREA .1 2 S I T E *  1
LENGTH

-4 HABITAT DESCRIPTION: r ;  -  I  -  p A. ;  a_ i  c  4 , 7   /

G r a d i e n t s
T u r b i d i t y

G l i d e R i f f l e

/ 0 / 7

z s

I  V r y

F / 5 ;  5 6  g o
L 6  S o  ) e

,SG-2.5- 1_6 5-5
G 2 0

p i n  i n 1 4 .  5 V i e )  / 1 /  10/ h e i c

, s -  0 , 2  m ✓ e : / . 2 / ; 1 1 4P1)44 M  ea-rk, e -  2174e el

I L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r o a m  v e g e t a t i o n ,  C  c u t b a n k s
2 F f i n e s ,  S C  s m a l l  g r a v e l ;  L C  l a r g e  g r a v e .  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



APPENDIX 1 0  R e s u l t s  o f  f i s h  p o p u l a t i o n  e s t i m a t e s  i n  t h e
M o r i c e  R i v e r  m a i n s t e m  a n d  s i d e c h a n n e l s .





-  11 0  -

1110eICE R I V E R  S I D E  Cu&j  WEL_

r 3
DATE AREA LZAa_hA2

LENGTH  )-2-(z.  m
SITE 0 .

. _
MEAN T O T A L  N o / M 1  B IOMASS I ; -;o=r

SPECIES SPECIES AGE !  fl-P.ANGE1 T  W E I G H T C r  _ BIOMASS D E N S I T Y  DENSITY N o  / rt,s.:Er

_ottet_c,03,1 0 +  34-1--_14, 361,8- 0 , 1 , 0  0 . 1  r   21•11 / y -,4t 0 ,  i 6 0 , 1 2 -  0  . g3
1+  - L c   / 1 . 4 1  I  .  i l l  4 . 1 9  0  0 1  0 . 0 1 +  0 . 0 5
2-4-  118 i l , g o  I   0  .9 1 .11  1 9 . 4 4  0 , 0 1  o . 1 6  0 . 0 5

38,13c) .  0 .20  0 . 3 2  I  .  1 .03
... 1 1. , . .
C0t-).9- 0 4 -   38-11-9 4 3 . i  / .  03 '  7  0 . '  7 . 7 8  7 . 4 , 1  0 . 0 ( ,  0 . 0 7  0 .  34.

yo.ohlesk 04- 5 i f  - 60 54.11- as,43 ,  S  0 . 9  5 . 5 6 ,  1 3 , 5 1  O .  0.5" o .  i l  6 , 1 - 5

; .  .1 ;Date 4 4  O .  1  0 . 9  1 . 1 1  1 .  01 0 . 0 1  0 . 0 1  • 0 . 0 5 •

HABITAT DESCRIPTION: 6 , „  r  o r  5 ; c 1  C -4a4-)41,. ,1

D i s c h a r g e G r a d i e n t

Tempera tu re  ( ° C )

H y d r a u l i c  Ty p e

% a r e a

mean w i d t h

" m e a n  d e p t h

% c o v e r

11
P o o l

T u r b i d i t y

G l i d e R i f f l e

7 3
5 . 2  C . 5 "
0 , 2 o  0 . 0 5

-7 0
cover  t y p e 1 L

s u b s t r a t e 2

COMMENTS:

F c ,  56- So
L &  10) G S

r  go)  66  / 5

L l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e n m  v e g e t a t i o n ,  C  c u t b a n k s

2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e ] ,  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



B E L &  RIVER 0 1 1 i a r  ivk •
EDGE f f l L E  3 3

SPECIES AGE f l -RANGE -6 MEAN
WEIGHT 1 CI ID 1 7 1

TOTAL
BIOMASS

No /M'
DENSITY

BIOMASS
DENSITY  V-wr

No /  n:,-:e•

gaitl..t9OtAl 0 ÷ D, - 0.75 1 9 0 . 6  I E , 0 11.27 0,01 0.07 0,71

/...t•-/ DAtc 0+ 32- L1-- 31.8 0.75 zi- 0 , I:0 1 6 . 6 7 S. 0 0 o . coif 0.03 0-32

. .

;.- .

.• .

. . . .
- -

DATE AREA I G  3 m 2  S I T E  4
LENGTH  2 1   M

HABITAT DESCRIPTION:  e x o l j e of Iry * m  - - t e - v • • • -Fij 110_10;4,0

D i s c h a r g e G r a d i e n t

Tempe ra tu re  ( ° C )  / 3

-. H y d r a u l i c  Ty p e  P o o l

% a r e a

mean w i d t h

• • mean d e p t h

% c o v e r

T u r b i d i t y  ( - A r a , /

G l i d e  (

( 0 0

R i f f l e

0 . 20
>

c o v e r  t y p e l L

s u b s t r a t e 2

COMMENTS: S t f

PS; S G r o
4G 65 ;  c  / o

I L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s
2 F f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  c r z w e l .  £  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  11 2  -

SPECIES
1

AGE f I - RANGE fl
MEAN

WEIGHT Ci 15
- -

Ti BIOMASS L) t...1(1),Tft'IM 'No/ l f , 7 ,

I
0 3E - si 41,3. 0 , 83 1 ci 0.1 „2,7 . 1 it. n  .14- g 0 . l i t 0 . 2 0 • I ,  27, 0,,) :1--

1f -73-133 70 .0 5.12. 0,7 •1.9 19-. 61 0.03 0.13 0.13.2.
3 7 . 1 0 0.2.7 0 .33 / , 10

e..oklo 0+ 4-c -83 59.1 '2.10 2,-2_ 0,-7 3/,43 eq..411__0.20 0.-7 / . ' t 8

otwil;le ' 0+ 41- - k?s s 9-,1 z.7_0 0,7 20,00 q3.48 0,18 0,39 0 ,c0._

i_ N.) pact.. ,2_ 5 o.-2,.c I o.-) 1,if3 0,36 0.01 - >0.(71 0 . 0 7

Cl-f4-0/E7- D A T E  7 / 1 / 8 0 AREA 1 /  3  M2 S I T E
LENGTH 2-1.3  M

HABITAT DESCRIPTION:

-

D i s c h a r g e

SenA..1/ G - /  GL-. e v i

G r a d i e n t

174t4 , •710,1

S %
Te m p e r a t u r e  ( ° C )

H y d r a u l i c  Ty p e

a r e a

T u r b i d i t y  c l e a r --

P o o l  G l i d e R i f f l e

1 0 0

mean w i d t h

• mean d e p t h

% c o v e r

.
0.3S

cove r  t y p e 1 OV L .

s u b s t r a t e 2

COMMENTS:

6  ai4,1

(

/S

F2o4 Se, I S
G 1 0

S y n a l /  •  S ( d C  c-A61,19r7 e.-/ k  /  A / O n ) ,  7 0 1  i p , o 0  . h 4  : 0 1 . 1 4 0 f . 1

/ p r y  .  Z  t 7 , 5  a.,11- ‘ 4 1 5 7 4 - 1 - e  1-11 a7,7-2

/
L i t  4 O t r - - 5  0 - 1  0 S  c -

2 . 5 - 0  k r ?

1 A i e

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t h a n k s

2 F f i n e s ,  S C  s m a l l  g r a v e l ,  LC, l a r g e  L r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  113 -

SPECIES AGE
ii

f1-R. t i  4 f -'l- i c , p n
TOTAL

BIOMASS
NoPA-
DENSITY

BIOMASS
DENSITY

,1:-..r,w
N o /  p,'..-.:er

1  1
RA ir4,6%4 0+ 3 6 -  62,1 Iile .it l i lL t .  1  9 0 , 7 4 I . 9-3 47, 2_1 0.11 0 , I 3 , 0 0

14- 67-95 '2 .  & . 1 9  1  3 o , 7 4 . 1 1 -1(0,16 0 .01 0.01 0 . 3 1

Z I " i i ,  1 7 0 . 1 2 0 . 2 0 3 . 3 1

C.<11 1 noo 04- 51 a. i 0 1 1. j-3 _.._?....370.01 0 . 0 1 O ,  1 0

Ss u141... 42- 2 . 0 $ I 0 . 1 1 . 4 3 ''''. . '  7 ›  o . o l 0 ,  0 ) 0  1 0

t K I D A c e E. .2Z-12: 3 . 7 3 - 1-2, 0 , 7 5 2 , 6 7 7/ g.33 0. /  (0 0, 6 0 4i.2`$"_68,9-)

rid 2 I I  bE C 1-01- DATE jLE)
111 I E. 32 I

AREA 3 4  4   M2 S I T E  4  ILENGTH .111..M

HABITAT DESCRIPTION: q  i  e  -  F -,C e i n  V 1 1 8 r .

D i s c h a r g e

. Te m p e r a t u r e  ( ° C )

H y d r a u l i c  Ty p e
10

Poo l

G r a d i e n t

T u r b i d i t y

G l i d e R i f f l e

% a r e a I Z

mean w i d t h

-mean  d e p t h

c o v e r

0  y o  0 . 2 , S

c o v e r  t y p e 1

s u b s t r a t e 2

COMMENTS:

Fto, s&S,LG 10 F  5)565; LG-20
C 6 5  ) 3 5  C  G 5 1  e 5

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  OV o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s
2 1F f i n e s ,  S C  s m a l l  g r a v e l .  L G  l a r g e  g r a v e l .  c  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



-  11 4 -

SPECIES
1—

AGE f I - RANGE -f-1
MEAN

WEIGHT C, is 7-1
TOTAL

BIOMASS
No Pt-
DENSITY

BIOMASS
DENSITY

, I;_,..z.
No / n;c:;-&-

• 6 4. l i o  _,+.6 4 i t s . 0 . q  s 0 0.7 11,14-3 i 9 ,  j j 2 .

I + 88-11 91.7 8.•).-5 3 0.7 4.2-41 3S .3'/- 0,0' t 0.31 0,9.9
 ) )-4- i i i 14. 57 J 0.7 i1,(1-3 2-0 0.01 0.141

•
.1

66.98 0,16 0.62,
.0.01

1 .12 .

inoOk, 4- 5 3 - 1 1 6 0 . 2 a.qct 13 0.-1 18,57 stb.3_8 0 . 0 0 • '+3 1.2o

Col-,o Z . 9-S-  ti 'S 6S.0 3,70 9 0.7 /2.96 1-f-7,57 0.12 0 • Lf-q- 0.83

41,_wki-14 a a t 43 - Sci 41,0 I.69 3 0,7 't,29 7, z5 C. 04 0.0-7 0,28

1.-N Dace 44 - 5 2 1}B•0 1.30 2_ 0,7 2 B6 3.7/ 0, 03 60,01 0 .16
S v

m u l c t =  k  p i r -R s I D E  C  kiAlthVEL DATE
L ArY1P12E3 CONFLUEOCE"

AREA / 0 7   M2 S I T E  -
LENGTH j C . S   M

HABITAT DESCRIPTION:

D i s c h a r g e

Tempera tu re  ( ° C )  / 0

H y d r a u l i c  Ty p e  P o o l

G r a d i e n t °/,
T u r b i d i t y

G l i d e R i f f l e

% a r e a

mean w i d t h

• mean d e p t h

% c o v e r

/ 0 0
6 . ,
0 .30

cove r  t y p e 1

3

s u b s t r a t e 2 r i i - 0 /  SG `to
1-6 2 - 0

COMMENTS: Sid le  c h a n n e l   / % ( - p l e  s  e c - A  ea-r,s

e t o - r  _rya V  e- e - , . / c r 4 - /  A k - , 4 v  ‘1.1101

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t b a n k s

2- F  f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE fl-RANGE i i W E I G H T , 71
TOTAL

BIOMASS
No / : . l
DENSITY

BIOMASS
DENSaI

/1;-77,r
No r -1:i-,

bin1,0.00 i  3 6 - 4 1 41.2- 8 7 21 0  0  2(0.2,6' 2.2.ciE o.11 0 .  0 9 1. •  0

C o l l o
- - +

0.4--  3 6 - 4 1  4 0 . 3  0 . 8 . 0 & O. 7..e0• (,..03 0.03 0.02 0 .  32_

..2.1,').: .., .0016 I +- -  I 59.5 , 3,;., 2, 0.8 '2..50 C -71 12 0 o .  0 2 _

1- N 57-57 53 ,0 I . / 3 3 C • ' 8  2  .75 („ •'f8 0. oz. 0.03 0./  4,

nat  ce A  VTR S  I  be cr14-e0E2- DATE
L-km p ;26-y c...0,JFI-L4E/Jc6.

AkcA 3 - - 3  M 2
LENGTH 2 3 . 8

SITE 4 1 —

HABITAT DESCRIPTION: 9171 ; e l e  p e r /  6 /  71-A- 7/ L-444?), e /

D i s c h a r g e G r a d i e n t 0  - /
Tempera tu re  ( ° C )  / 0

H y d r a u l i c  Ty p e  P o o l

T u r b i d i t y

G l i d e R i f f l e

a rea 3 ,
mean w i d t h

" m e a n  d e p t h

% c o v e r

cove r  t y p e l

s u b s t r a t e 2

COMMENTS: / - 4 /  / 5 .

0 /  o v e ,  .4-2_001 •-•-• f

-5 l e ,  h 0 _  2  I .  "1 9 1 e  Z - G t  6 4 7 2 , - - e 7  C O  '7 r

1 L  l o g ,  B  b o u l d e r ,  I V  i n s t r e a m  v e g e t a t i o n ,  O V  o v e r s t r e a m  v e g e t a t i o n ,  C  c u t h a n i

2 F  f i n e s ,  S C  s m a l l  g r a v e l ,  L C  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k






