
JUVENILE STEELHEAD POPULATIONS I N  THE

MOR ICE RIVER SYSTEM, 1980 TO 1982

C.D. Tredge r

Abs t rac t . - -Resu l t s  o f  t h r e e  consecut ive  years  (1980
t o  1982) o f  J u v e n i l e  s tee lhead popu la t i on  mon i to r i ng  i n
the M o r i c e  R i v e r  sys tem i s  p resen ted  i n  t h i s  r e p o r t .
Results a r e  f o c u s s e d  o n  l a t e  summer f i s h  h a b i t a t
descr ip t ion ,  f i s h  p o p u l a t i o n  e s t i m a t e s  a n d  a n n u a l
surv iva l  r a t e s  w i t h i n  i n d i v i d u a l  s t reams.

Emphasis w a s  p l a c e d  o n  Owen a n d  Lamprey Creeks ,
with l e s s e r  e f f o r t  o n  o t h e r  t r i b u t a r i e s  a n d  mainstem
areas. E s t i m a t e d  s tee lhead  f r y  p o p u l a t i o n s  i n  Lamprey
Creek ranged  f r om  45 ,000  t o  70 ,000 .  T h e  1+  popu la t i on
ranged f r o m  1 7 , 0 0 0  t o  3 0 , 0 0 0  w h i l e  t h e  2 +  p o p u l a t i o n
ranged f r o m  1 , 1 0 0  t o  5 , 4 0 0 .  T h r e e  y e a r  o l d  p a r r  were
only f ound  i n  1982. E s t i m a t e d  s u r v i v a l  r a t e s  range f rom
25 t o  68  pe rcen t  f r y  t o  I + ,  a n d  6 . 6  t o  18 pe rcen t  1+ t o
2+. T o t a l  s t e e l h e a d  b iomass was r e l a t i v e l y  c o n s t a n t ,
ranging f r o m  2 1 4  t o  239  k g .  E s t i m a t e s  o f  Owen Creek
steelhead p o p u l a t i o n  ranged f rom 38,000 t o  100,000 f r y ,
19,000 t o  31,000 y e a r l i n g s  a n d  3 , 0 0 0  t o  6 , 3 0 0  two y e a r
olds.  N o  3 +  p a r r  we re  f o u n d .  S u r v i v a l  r a t e s  ranged
from 2 9 . 6  t o  8 1  p e r c e n t  f r y  t o  I + ,  a n d  9 . 6  t o  3 3 . 7
percent 1+ t o  2+ p a r r .  T o t a l  biomass ranged f rom 287 t o
581 k g .

Limited ( l e s s  complete)  r e s u l t s  a r e  presented f o r
other  t r i b u t a r i e s  a n d  t h e  m a i n s t e m .  V e r y  r o u g h
steelhead p a r r  c a p a c i t y  e s t i m a t e s  u s i n g  a  p r e l i m i n a r y
steelhead s m o l t  mode l  a r e  p r e s e n t e d .  H e a d w a t e r  f r y
stocking o p p o r t u n i t i e s
discussion o f  o v e r a l l
h i s to ry  a n d  p o p u l a t i o n
t ime.

are b r i e f l y  d i s c u s s e d .  N o
Morice R i v e r  s t e e l h e a d  l i f e

dynamics i s  p resen ted  a t  t h i s

INTRODUCTION

Juveni le s t e e l h e a d  p o p u l a t i o n s  i n  t h e
Morice R i v e r  system have  been s t u d i e d  b y  t h e
Fish H a b i t a t  Improvement S e c t i o n  ( F. H . I . S . )
since 1980.  S a m p l i n g  has  been conducted o v e r
three consecut ive years  (1980,  1981 and 1982) ,
c o n c e n t r a t i n g  o n  l a t e  s u m m e r  ( A u g u s t )
populat ion e s t i m a t e s .  O r i g i n a l  s a m p l i n g  i n

1980 concen t ra ted  o n  Owen a n d  Lamprey Creeks
in a n  a t t e m p t  t o  o u t l i n e  e n h a n c e m e n t
techniques a p p l i c a b l e  t o  t h e s e  s t r e a m s .
Recommendations f rom t h e  1980 program i nc l uded
an expansion o f  sampl ing e f f o r t  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  a n d  t o  p u t
s p e c i f i c a l l y  Owen and Lamprey Creek p roduc t ion
in to  a n  o v e r a l l  s y s t e m  p e r s p e c t i v e .  T h e
sampling program was  expanded t o  i n c l u d e  t h e
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e n t i r e  Mor ice system i n  1981, and  cont inued as  S h e a  ( G o s n e l l  s y s t e m ) ,  U p p e r  P i m p e r n e l
index s i t e  sampl ing 1982.

This r e p o r t  b a s i c a l l y  o u t l i n e s  t h e
resu l t s  o f  1980 t o  1982 Mor ice  R ive r  s tee lhead
assessment conducted b y  F. H . I . S .  E m p h a s i s  i s
p laced  o n  a n n u a l  v a r i a t i o n  i n  h a b i t a t
p a r a m e t e r s  a n d  f i s h  p o p u l a t i o n s .
In te rp re ta t i on  o f  t h e  1980 t o  1982 r e s u l t s  i n
terms o f  s m o l t  y i e l d  c a p a c i t y  a n d  p o t e n t i a l
enhancement w i l l  n o t  b e  i n c l u d e d .  I m p o r t a n t
data i n  t h i s  regard  was c o l l e c t e d  i n  1983, a n d
w i l l  b e  d i scussed  w i t h  1 9 8 3  r e s u l t s .  S o m e
discussion o f  enhancement  o p t i o n s  d i r e c t l y
assessed i n  1 9 8 2 ,  s p e c i f i c a l l y  f r y  s t o c k i n g
opt ions i n  headwater a reas ,  w i l l  b e  i nc l uded .
However, t h i s  should  be  considered p re l im ina ry
t o  t h e  more complete r e p o r t i n g  t o  f o l

METHODS

Sample S i t e  Locat ions  By Year

I n i t i a l  I n v o l v e m e n t  b y  F. H . I . S .  i n  t h e
Morice R i v e r  s y s t e m  i n  1 9 8 0  c o n c e n t r a t e d
e f f o r t s  i n  g a i n i n g  d e t a i l e d  assessments o f
Owen a n d  Lamprey Creeks  ( F i g .  I ) .  S a m p l i n g
was conduc ted  a t  e i g h t e e n  s i t e s  i n  Lamprey
Creek a n d  t e n  s i t e s  i n  Owen Creek.  T w o  o t h e r
areas w e r e  s a m p l e d ,  G o s n e l l  C r e e k  ( t h r e e
s i t e s )  a n d  M o r i c e  R i v e r  s idechanne ls  ( s e v e n
s i t e s ) .

In 1981 i n d e x  sampl ing  was  conducted i n
Owen ( f i v e  s i t e s )  a n d  Lamprey ( s i x  s i t e s )
Creeks. T h e  sampl ing program was expanded t o
include t h e  Thau t i l  R i v e r  system ( two  s i t e s  i n
the T h a u t i l  R i v e r  p l u s  o n e  s i t e  i n  each  o f
Star r,  Denys  a n d  L o l j u h  C r e e k s ) ,  t h e  Gosnel l
Creek system ( f o u r  s i t e s ) ,  Houston Tommy Creek
(two s i t e s )  and  t h e  mainstem Mor ice  R ive r  ( s i x
mainstem e d g e  a n d  f o u r  s i dechanne l  s i t e s ) .
The o b j e c t i v e  o f  t h e  expanded sampling program
was t o  e v a l u a t e  r e l a t i v e  impor tance  o f  a l  I
areas w i t h i n  t h e  system.

In 1982  i n d e x  sampl ing  was con t inued  i n
Owen ( f i v e  s i t e s ) ,  Lamprey ( s i x  s i t e s ) ,  a n d
Gosnell Creeks ( t h r e e  s i t e s ) ,  and  t h e  mai nstem
Morice R i v e r  ( f i v e  s i t e s ) .  M o r e  i n t e n s i v e
inves t i ga t i on  o f  f o u r  p o t e n t i a l  h e a d w a t e r
stocking a reas  was conducted i n  Upper Gosnel l ,

(Lamprey system) and Houston Tommy Creeks.

Sampl ing Methods

Assessment o f  j u v e n i l e  f i s h  p o p u l a t i o n s
in t h e  M o r i c e  R i v e r  sys tem c o n c e n t r a t e d  o n
late s u m m e r  p o p u l a t i o n  e s t i m a t e s .  A  1 I
pe r t i nen t  methodology i s  o u t l i n e d  i n  d e  Leeuw
(1981).

LAMPREY CREEK

Biophysical  s a m p l i n g  was conducted a t  6
s i t e s  i n  Lamprey  C r e e k  a n d  2  s i t e s  i n  a
t r i b u t a r y ,  P i m p e r n e l  C r e e k .  S i t e s
corresponded t o  o r i g i n a l  1980 s i t e  numbers I ,
3, 5 ,  8 ,  9  and I I ,  i n  Lamprey Creek ,  and  I  i n
Pimpernel Creek  ( F i g .  2 ) .  A n  a d d i t i o n a l  s i t e
above t h e  f a l l s  o n  Pimpernel  w a s  sampled t o
assess f r y  s t o c k i n g  o p p o r t u n i t i e s .

Habi ta t  Assessment

A d e s c r i p t i o n  o f  Lamprey Creek h a b i t a t  by
reach was completed by  Tredge r  (1981 ) ,  a n d  i s
included i n  t h i s  r e p o r t  a s  r e f e r e n c e  d a t a
(Table I ) .  R e s u l t s  presented i n  t h i s  s e c t i o n
w i l l  d e s c r i b e  d i f f e r e n c e s  i n  t h e  3  y e a r s  o f
data.

Stream d ischarge

Discharge e s t i m a t e s  b y  r e a c h  i n  1980 t o
1982 a r e  summarized i n  Ta b l e  2 .  I n  g e n e r a l ,
Lamprey C r e e k  h a d  t h e  l o w e s t  f l o w  i n  1981
whi le  1980 and  1982 v a l u e s  were s i m i l a r .  I t
appears t h a t  Reach 2  had h i g h e s t  d ischarge i n
1982, a  r e s u l t  o f  abundance o f  beaverponds and
possib le  " g r a d u a l  r e l e a s e "  f r o m  t h e s e .  I n
1980 t h e  m a j o r  f l o w  o r i g i n a t e d  i n  P imperne l
Creek. T h i s  w a s  n o t  t h e  c a s e  i n  1 9 8 2 ,  a s
Pimpernel had  low d ischarge .

Stream a rea  and h a b i t a t  t y p e

Stream a r e a  f l u c t u a t i o n s  i n  s a m p l e d
reaches o f  Lamprey  C r e e k  a r e  summarized i n
Table 3 .  I n  comparison w i t h  1980 va lues,  1982
areas w e r e  r e d u c e d  i n  Reaches I  a n d  4  o f
Lamprey Creek and  Reach I  o f  Pimpernel C reek .
Reach 2  o f  Lamprey Creek  was  h i g h e r  i n  b o t h
1981 a n d  1 9 8 2 .  I n  g e n e r a l ,  s t r e a m  a r e a  i n
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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 .

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 B, L 9 .1 29,600
( 0 . 5 - 3 . 0 ;  R . . 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
P imperne l (0 - 1 . 5 ;  2 c 0 . 7 ) (some beaverdams) lower

.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  -  P h i p p s 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 ,  L G .05 OV, L 1 .5 4,000
Lake • ( 1 - 2 ;  R = 1 . 5 )

T r i b u t a r i e s

T i  t o  l a k e 2 . 3 4.6% T1 58 1 3  2 9 LG, C ,  B < .01 OV, C 0 .9 2,100

(5)

P imperne l  t o  f a l l s 4 .0 a.2% 1 65 3 5 LG, SG,  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  p o o l s )

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  p o o l s )

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

(km)

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 D I S C H A R G E  T Y P E  W I D T H  A R E A

(m3/s)  ( i n )  ( m 2 )

Lamprey C r e e k

a map measured ;  s a m p l e d  i n  b r a c k e t s
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Table 2.  Es t imated  instantaneous discharge i n  Lamprey Creek and t r i bu ta r i es
during 1980 t o  1982 sampling periods ( l a t e  August).

Reach/Tributary
Estimated Discharge (m3/s)

1980 1981 1982

Lamprey 1 0.38 0.025 0.14

2 0.25 0.023 0.39

3 (0.04) - -

4 0.04 - 0.043

5 0.05 0.020

6 0.05

Ti <0.01

Pimpernel 0.13 0.045

Collins <0.01

Bi l l  Nye <0.01

T S <0.01

Phipps <0.01
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Table 3.  Es t imated stream area i n  sampled reaches o f  Lamprey Creek,
August 1980 t o  1982.

Reach/Tributary
Estimated Stream Area (m2) % change

(1982 vs .  1980)
1980 1981 1982

Lamprey 1 29,600 17,620 26,280 -11

2 43,800 79,620 68,592 +40

3 24,700 - -

4 11,800 - 10,070 -15

5 22,600 18,940

6 4,000 -

Tl 2,100

Pimpernel 1 17,800 - 9,100 -49

Collins 5,950 - -

Bi l l  Nye 15,600 - -

T5 3,450 -
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reaches w i t h  " c o n f i n e d "  channel  t y p e s  appeared
sens i t i ve  t o  d ischarge f l u c t u a t i o n s  (Reaches
and 4 ,  a n d  P i m p e r n e l ) ,  w h i l e  l e s s  c o n f i n e d
reaches ( t h o s e  w i t h  beaverdams a n d  p o n d s )
appeared more independent  o f  d i scharge  (Reach
2) .  T o t a l  a r e a  i n  t h e  l a t t e r  may b e  more a
funct ion  o f  beaver  a c t i v i t y .

Habi ta t  t ype ,  I n  terms o f  p o o l ,  g l i d e  and
r i f f l e ,  i s  summarized i n  Ta b l e  4 .  M e a n  va lues
represent t h e  b e s t  e s t i m a t e .  T h e r e  w a s
v a r i a t i o n  between yea rs ,  r e l a t e d  t o  d ischarge
d i f fe rences ,  b u t  i s  v e r y  l i k e l y  masked b y
sampling e r r o r .

Fish Popu la t ion  Assessment

1982 popu la t i on  es t imates

Results o f  t h e  1982 popu la t i on  es t ima tes
are summarized i n  Ta b l e  5 ,  w i t h  d e t a i l s  i n
Appendix I .  S p e c i e s  captured inc luded  rainbow
t r a i t  ( 0+  t o  3+ ) ,  c u t t h r o a t  t r a i t  (0+  and 1 + ) ,
Dolly Va r d e n  c h a r  ( 0 +  a n d  1 + ) ,  c o h o  salmon
(0+), c h i n a *  salmon ( 0 + ) ,  mounta in w h i t e f i s h
(0+ a n d  I + ? ) ,  l o n g n o s e  d a c e ,  s c u l p i n s  a n d
suckers. A l l  ra inbow t r a i t  captured a t  t hese
sampling l o c a t i o n s  a r e  assumed anadromous
(Tredger, 1981 ) .

Steel head

Comparison o f  j u v e n i l e  d e n s i t i e s

Table 6  summarizes j u v e n i l e  s t e e l h e a d
dens i t ies  a t  t h e  i n d i v i d u a l  s a m p l e  s i t e s
(index s i t e s ) .  T h e  1982 f r y  d e n s i t i e s  we re
general ly l a v e r  i n  R e a c h e s  1  a n d  2  i n
comparison t o  p rev ious  sampl ing,  w h i l e  Reach 4
and P i m p e r n e l  C r e e k  h a d  h i g h e r  1 9 8 2  f r y
dens i ty.  Y e a r l i n g  p o p u l a t i o n s  we re  l o w e r  i n
1982 a t  a l l  s i t e s  w i t h  t h e  except ion  o f  S i t e
9. T w o  y e a r  o l d  p a r r  d e n s i t y  w a s  n o t a b l y
higher a t  2  l o c a t i o n s ,  S i t e s  4 / 5  and 9 ,  w h i l e
densi ty remained  l o w  o r  z e r o  elsewhere.  O f
most i n t e r e s t  was t h e  presence o f  3 +  p a r r  i n
1982. A l t h o u g h  d e n s i t i e s  we re  l o w,  3 +  p a r r
were f o u n d  a t  4  o f  7  s i t e s ,  w h i l e  t h e y  we re
not f o u n d  i n  L a m p r e y  C r e e k  i n  p r e v i o u s
sampling.

Age- - f o r k  l e n g t h  comparison

Length- f r e q u e n c y  a n a l y s i s  o f  f i s h
captures i n  Lamprey  C r e e k  i s  i n c l u d e d  i n
Appendix I .  M e a n  f o r k  l e n g t h  a n d  w e i g h t  o f
j u v e n i l e  s tee lhead  cap tu red  i n  Augus t  i n  1980
to  1982 i s  summarized i n  Ta b l e  7 .  M e a n  f r y
size was much l o w e r  i n  1981 a n d  1982 compared
to  1 9 8 0 .  M e a n  y e a r l i n g  s i z e  was  s i m i l a r l y
laver i n  1981 and  1982 compared t o  1980. S i z e

of 2 +  s t e e l h e a d  w a s  m u c h  l o w e r  i n  1 9 8 2
compared t o  p r e v i o u s  sampl ing ,  w h i l e  3 +  were
not f o u n d  p r i o r  t o  1982 .  T h e  f a c t  t h a t  3 +
were o n l y  f o u n d  i n  1 9 8 2  s u g g e s t  t h e
p o s s i b i l i t y  t h a t  s c a l e  i n t e r p r e t a t i o n  may have
some s l i g h t  e r r o r s .  C o m b i n i n g  t h e  1982 2+ and
3+ age g roups  ( w h i c h  s h o u l d  mask any  e r r o r s )
s t i l l  r e s u l t s  i n  a  s m a l l e r  mean l e n g t h  f o r
1982. M a x i m u m  s i z e  cap tu red  was s i m i l a r  i n
a l l  3  years  (140  mm>.

Condit ion f a c t o r

Condit ion f a c t o r  w a s  c a  I cu lated b y
length-we igh t  r e g r e s s i o n  a n a l y s i s  f r o m  1 9 8 0
and 1982 Lamprey and Owen Creek d a t a  (Appendix
1). C a l c u l a t e d  v a l u e s  f o r  u s e  i n  t h e
emperical f o r m u l a  w t ( g )  =  a  x  1(mm)3 w e r e
s i m i l a r  i n  bo th  years :

1980 a  =  1.065 x  10-5
1982 a  =  1.085 x  10-5
average a  =  1.075 x  10-5

The average  v a l u e  was  used  t o  c a l c u l a t e  a l l
rrean we igh t  es t imates  i n  Ta b l e  7 .

Standing c r o p  e s t i m a t e s  a n d  a n n u a l  s u r v i v a l
rates

Standing c r o p  e s t i m a t e s  a r e  d e r i v e d  i n
Appendix I  a n d  summarized i n  Ta b l e  8 .  A n n u a l
surv iva l  r a t e s  a r e  a l s o  i n d i c a t e d .  T h e  1982
fry  p o p u l a t i o n  w a s  e q u a l  i n  numbers t o  t h e
1980 p o p u l a t i o n ,  w h i c h  w e r e  b o t h  much l o w e r
than t h e  1 9 8 1  p o p u l a t i o n .  I n  t e r m s  o f
biomass, t h e  1982 s tand ing  c rop  was l e s s  t h a n
1981, wh ich  was l e s s  t h a n  1980. R e f e r r i n g  t o
Reach s p e c i f i c  c a l c u l a t i o n s  (Appendix  I ) ,  i t
appears t h a t  f r y  p o p u l a t i o n  d e n s i t y  i n  1982
was l o w e r  i n  Reach I  a n d  l o w e r  Reach 2 ,  a n d
higher i n  upper  Reach 2  t o  Reach 4 .

The 1 9 8 2  y e a r l i n g  ( 1 + )  p o p u l a t i o n  w a s
equal t o  t h e  1 9 8 0  p o p u l a t i o n ,  b u t  was much
lower than  t h e  1981 p o p u l a t i o n .  B i o m a s s  o f  1+
was r o u g h l y  e q u a l  i n  1980  and  1981,  b u t  was
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1 80,82,81 6 55 39 17 55 28 0 53 47 8 54 38

2 82,80,81 74 8 18 89 4 7 67 8 25 77 7 16

3 80 91 3 6 91 3 6

4 equal 31 12 57 49 35 16 40 23 37

5 80,81 92 62 2 94 5 1 93 6 1

6 80 48 52 0 48 52 0

Pimpernel 80,82 0 35 65 18 18 64 9 26 65

Table 4.  Summary o f  stream habi ta t  type (% pool,  r i f f l e ,  g l i d e )  i n
Lamprey Creek, August 1980 t o  1982.

1980 1 9 8 1  1 9 8 2  M e a n
Reach D i s c h a r g e

Rankl P R G  P R G  P R G  P R G

1 rank from highest t o  lowest.
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Table 5. Summary o f  f i s h  population densi t ies (No/11112) a t  e igh t  sample s i t es
in the Lamprey Creek system, August 23 t o  26, 1982.

Reach Site Rainbow Coho Chinook Other Species'

1+ 2+ 3+ 0+ 0+

1 .08 .04 .02 .04 .33 .28 MW .02 ,  LnD .27 ,  SC .04,  Su .04

3 .12 .07 .01 .01 .14 .07 LnD .59

2 4/5 .29 .11 .07 .02 .07 .14 DV .02 ,  MW .14,  LnD .43

8 .24 .01 .01 0 0 0 DV .04 ,  MW .11 ,  LnD .11

9 .48 .22 .07 .01 0 0 Ct .01 ,  MW .07,  LnD .56 ,  Su .04

4 11 1.30 .08 0 0 0 0 Ct .42 ,  DV .04

Pimpernel 1 .97 .04 0 0 0 0 DV .04

2 0 0 0 0 0 0 Su-abundant

1 MW--mountain whi te f ish ,  LnD--longnose dace, SC--sculpin species, SU--sucker species,
DV--Dol ly  Varden, Ct - -cu t throat  t r ou t .



-11-

Table 6. Comparison o f  juveni le  steelhead densi t ies (No/m2) a t  sample s i t es  i n
in Lamprey Creek, August 1980 t o  1982.

0+ 1+ 2+ 3+
Reach Site

1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982

1 1 .32 .18 .08 .10 .01 .04 0 .01 .02 0 0 .04

3 .28 .35 .12 .13 .32 .07 .01 0 .01 0 0 .01

x .30 .265 .10 .125 .165 .055 .005 .005 .015 0 0 .025

2 4/5 .50 .92 .29 .22 .26 .11 .02 .04 .07 0 0 .02

8 .49 .51 .24 .11 .32 .01 .01 .01 .01 0 0 0

9 .43 .82 .48 .04 .06 .22 0 .01 .07 0 0 .01

x .47 .75 .34 .12 .21 .11 .01 .02 .05 0 0 .01

4 11 .12 - 1 . 3 0 .17 - .08 0 - 0 0 0

Pimpernel 1 .51 - . 9 7 .19 - .04 0 0 0 - 0
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Length Weight Length Weight Length Weight

0+ 47.8 1.17 39.0 0.64 41.1 0.75
(30-63) (29-60) (29-58)

1+ 87.5 7.20 78.4 5.18 75.4 4.61
(65-115) (63-118) (60-93)

2+ 122.7 19.86 124.4 20.70 105.4 12.59
(110-138) (117-140) (85-118)

3+ 133.3 25.46
(122-144)

Combined 2+13+ 112.3
(83-194)

1980 1981 1982

0+ 44,794---,..
(52.4) 6 8 %  ...............

69,950----,..
(44.6)

45,473
25%--".."-%-... (33.9)

1 19,320 -...... 30,550 - . , , . . 17,297
(139.1) 6.6% (158.3) 18% ( 7 9 . 7 )

----.,,_
.....".....***"..,2+ 1,116 1,276 5,400

(22.2) (26.4) (68.0)

3+ 0 0 2,250
(57.3)

Total Weight(kg) (213.7) (229.3) (238.9)

Table 7.  Mean fo rk  length (mm) and weight (g)  o f  juven i le  steelhead captures i n
Lamprey Creek, August 1980 t o  1982.

1980 1 9 8 1  1 9 8 2
Age Group

Table 8 .  S tand ing  crop estimates ( f i s h  number and biomass) and annual
survival ra tes  f o r  juveni le  steelhead i n  Lamprey Creek,
August 1980, 1981 and 1982.

Estimated Standing Crop--Numbers and Biomass (kg)
Age Group
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much l o w e r  i n  1982 .
was much h i g h e r  i n
1980 o r  1 9 8 1 ,  i n
biomass.

The 2 +  p a r r  p o p u l a t i o n
1982 compared t o  e i t h e r
terms o f  n u m b e r s  a n d

Tota l  b i omass  o f  J u v e n i l e  s t ee lhead  i n
Lamprey Creek  was  r o u g h l y  c o n s i s t e n t  th rough
1980, 1 9 8 1  a n d  1 9 8 2 .  D e s p i t e  l a r g e
f l u c t u a t i o n s  i n  numbers o f  f i s h ,  t o t a l  biomass
was " b u f f e r e d "  b y  compensat ion  i n  t e r m s  o f
f i s h  s i z e .  E x a m p l e s  i n c l u d e  r e l a t i v e l y  f e w,
large f i s h  ( f r y  a n d  p a r r )  i n  1980,  abundant ,
smal I f r y  and I +  p a r r  i n  1981, and  abundant 2+
and 3+ p a r r  w i t h  r e l a t i v e l y  f e w,  sma l l  f r y  and
I+ i n  1982.

Survival r a t e s  f o r  consecut ive  years  were
not c o n s i s t e n t .  F r y  t o  1 +  s u r v i v a l  r a n g e d
fran 68% f rom 1980 t o  1981, t o  25% f rom 1981
t o  1982. F o r  I +  t o  2+ s u r v i v a l  i t  ranged f rom
6.6% t o  18%, a n d  3 +  p a r r  w e r e  o n l y  f o u n d  i n
1982. T h e  h igh  s u r v i v a l  o f  I +  t o  2+ i n  1982,
and t h e  r e l a t i v e l y  l a r g e  popu la t ion  o f  2+ (and
3+) p a r r  i n  1982, may b e  r e l a t e d  t o  smal I f i s h
s ize.  T h e r e  may b e  o u t m i g r a t i o n  o f  p a r r  t o
the mainstem M o r i c e ,  w h i c h  c o u l d  b e  s i z e
dependent. I f  t h i s  " c r i t i c a l "  s i z e  was n o t
achieved b y  much o f  t h e  popu la t i on ,  t h e n  many
more f i s h  w o u l d  remain i n  Lamprey Creek,  t h u s
showing inc reased  appa ren t  s u r v i v a l .  B e c a u s e
of o u t m i g r a t i o n s  t h e  ac tua l  I +  t o  2+ s u r v i v a l
may no rma l l y  b e  h i g h e r  t h a n  t h a t  repo r ted  f o r
Lamprey Creek a lone .

Fry S tock i ng  P o t e n t i a l —Pimpernel Creek

Upper Pimpernel  C r e e k ,  above  t h e  f a l l s ,
was b r i e f l y  a s s e s s e d  f o r  p o t e n t i a l  f r y
stocking o p p o r t u n i t i e s .  Q u i t e  s i m p l y  t h i s
area was f o u n d  t o  have v e r y  l i t t l e  p o t e n t i a l
as a  s t e e l h e a d  f r y  r e a r i n g  a r e a .  A n y
steelhead f r y  s t o c k i n g  i n  t h e  Lamprey Creek
system s h o u l d  b e  cons ide red  o n l y  f o r  u p p e r
Lamprey, b a s i c a l l y  " e x t e n d i n g  t h e  r a n g e "  o f
present r e a r i n g  popu la t i ons .

OWEN CREEK

Biophysical s a m p l i n g  w a s  c o n d u c t e d  a t
f i v e  s i t e s  i n  O w e n  C r e e k  i n  1 9 8 2 ,
corresponding t o  1980 s i t e  numbers I ,  3 ,  6 ,  7
and 9  ( F i g .  3 ) .

12). D i f f e r e n c e s  a r e  r e l a t e d  t o
discharge, s a m p l i n g  v a r i a b i l i t y  a n d
hab i t a t  changes ( e g .  b e a v e r p o n d i n g ) .

Fish Popu la t ion  Assessment

1982 popu la t i on  es t ima tes

Hab i ta t  Assessment

A d e s c r i p t i o n  o f  Owen Creek  h a b i t a t  b y
reach i s  g i v e n  i n  Ta b l e  9  (Tredge r  1981 ) .  A
discussion o f  h a b i t a t  changes r e l a t i v e  t o  1980
and 1981 i s  presented i n  t h i s  s e c t i o n .

Stream d i  scharge

Discharge e s t i m a t e s  b y  r e a c h  i n  A u g u s t
1980 t o  1982 sampl ing  p e r i o d s  a r e  summarized
in Ta b l e  1 0 .  I n  1980  a  l a r g e  amount o f  f l o w
or ig ina ted  f rom Pupor t  Creek ( t o p  o f  Reach 5 ) ,
c reat ing r e l a t i v e l y  h i g h  d i scha rge  th roughou t
Reaches I  t o  5  o f  Owen C r e e k .  I n  1 9 8 1
discharge was low th roughout ,  w i t h  some s l i g h t
increase i n  t h e  l o w e r  reaches perhaps due  t o
beaverdam s t o r a g e  ( r e l e a s e ) .  I n  1 9 8 2
discharge f r o m  Owen Lake was r e l a t i v e l y  h i g h ,
w h i l e  f l o w s  i n  t h e  l o w e r  r e a c h e s  w e r e
r e l a t i v e l y  l ow  (beaverdam r e t e n t i o n ? ) .

Stream a rea  and h a b i t a t  t y p e

Stream a r e a  e s t i m a t e s  f r o m  Owen C r e e k
sampl ing  ( T a b l e  I I )  i n d i c a t e s  l a r g e
f l u c t u a t i o n s  o v e r  t h e  3  sampling years .  T h e s e
resu l t s  m a y  n o t  b e  v a l i d  b e c a u s e  o f  t h e
v a r i a b i l i t y  i n  beaverponding and  h a b i t a t  t y p e
sampled. A n o m a l i e s  i n c l u d e  Reaches I  a n d  4 ,
where l a r g e r  a r e a  c o r r e s p o n d e d  t o  l o w e r
discharge, a n d  R e a c h  5 ,  w h e r e  l e s s  a r e a
correspond t o  h i ghe r  d ischarge.

Hab i ta t  t y p e  i n  Owen Creek sample a reas
var ied i n  a l l  r e a c h e s  between y e a r s  ( Ta b l e

stream
gross

Results o f  1982 f i s h  p o p u l a t i o n  es t imates
at f i v e  s i t e s  i n  Owen Creek a r e  summarized i n
Table 1 3 ,  w i t h  d e t a i l e d  r e s u l t s  i n c l u d e d  i n
Appendix 2 .  S p e c i e s  captured i nc luded  rainbow
t r o u t  ( 0 +  t o  3 + ) ,  c o h o  ( 0 + ) ,  D o l l y  Varden ( 0 +
to  3 + ) ,  m o u n t a i n  w h i t e f i s h  ( 0 + ) ,  r e d s i d e
shiners, l o n g n o s e  dace,  s c u l p i n s  and suckers .
Juveni le ra inbow p o p u l a t i o n  i n  Owen Creek i s
assumed t o  b e  r e s i d e n t  and  anadromous. T h e
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MORICE RIVER
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Puport Creek

0 1  2  3  4
1 1   k m

Figure 3.  Owen Creek electroshocking s i t es  and reach breaks.



Table  9 .  Summary  c 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 .

REACH APPROX. APPROX. SAMPLE HABITAT TYPE MAJOR ESTIMATED COVER MEAN TOTAL
LENGTH GRADIENT SITES SUBSTRATES DISCHARGE TYPE WIDTH AREA

( k ) (MEASURED) % POOL %  GLIDE % RIFFLE (m3/s) (m) (m2)

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,  OV,  B 10.0 8,490

3. 1.70 rt0.0% 5 100 0 0 F 0.6 I V,  O V,  L 75 127,500
(beaver a c t i v i t y ) (s lough)

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 r a v e 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
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Table 10. Estimated stream discharge i n  Owen Creek during August 1980
to 1982 sampling periods.

Reach
Estimated Discharge (m3/s)

1980 1981 1982

1 0.75 0.19 0.12

2 0.80 - -

3 0.60 0.06 -

4 0.60 - 0.09

5 0.70 0.06 0.20

6 0.01 0.02 0.23

Estimated Stream Area (m2)
%Change

(1982 vs 1980)1980 1981 1982

1 27,320 25,085 46,964 +72

2 8,490 -

3 127,500 9,500

4 9,248 - 13,000 +40

5 40,529 31,026 24,581 -39

6 5,091 5,976 8,570 +40

Table 11. Es t imated stream area i n  sampled reaches o f  Owen Creek,
August 1980 t o  1982.
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1 80, 81, 82 7 26 67 45 11 44 78 13 9 43 17 40

2 80 0 82 18 0 82 18

3 80, 81 64 4 32 100 0 0 82 2 16

4 80, 82 19 64 17 100 0 0 59 32 9

5 80, 82, 81 39 15 46 18 35 46 70 11 19 43 20 37

6 82, 81, 80 36 22 42 69 29 2 44 10 46 50 20 30

Reach Site
Rainbow Coho

0+

Other species 1

0+ 1+ 2+ 3+

1 1 1.14 0.40 0.01 0 0.03 DV 0.13

3 2.18 0.16 0.01 0 0 DV 0.10, MW 0.07

4 6 0.14 0.14 0 0 0.08 DV 0.16, MW 0.02, RsS 0.12

5 7 0.57 0.35 0.01 0.02 0 DV 0.69, RsS 0.02, LnD 0.01

6 9 0.31 0.05 0.05 0 0 MW 0.05, RsS 3.18, Su 0.16, Sc 0.47

Table 12. Summary o f  stream habi ta t  type (% pool,  r i f f l e ,  g l i d e )  i n
Owen Creek, August 1980 t o  1982.

1980 1 9 8 1  1 9 8 2  M e a n
Reach D i s c h a r g e

Rank P R G  P R G  P  R  G  P R G

Table 13. Summary o f  f i s h  population densi ty (No/m2) a t  f i v e  sample s i t es
in Owen Creek, August 24 t o  25, 1982.

1 DV Dol ly  Varden, MW mountain whi te f ish,  RsS redside sh iner,  LnD longnose
dace, Sc sculpin species, Su sucker species.
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res ident  p o p u l a t i o n  w a s  a r b i t r a r i l y  s e t  a t
ha l f  t h e  Reach 6  and upper Reach 5  popu la t ion ,
wi th anadromous f i s h  p r e v a i l i n g  throughout  t h e
remainder (Tredger  1981) .

Steel head

Comparison o f   Juvenile d e n s i t i e s

A c o m p a r i s o n  o f  J u v e n i l e  s t e e l h e a d
dens i t ies  a t  Owen Creek sample s i t e s  i s  g i v e n
in Ta b l e  14 .  B e c a u s e  o f  h a b i t a t  t y p e  changes
a t  some access  p o i n t s ,  some sample s i t e s  a r e
not comparable between yea rs .  F r y  d e n s i t y  I n
1982 w a s  medium i n  t h e  samp led  r a n g e  i n
Reaches 1  a n d  5 ,  a n d  was  l o w e r  i n  Reach 6 .
Reaches 3  and 4  were n o t  comparable. H i g h e s t
f r y  d e n s i t i e s  genera l l y  occu r red  i n  1981, w i t h
lowest i n  1980.  Y e a r l i n g  ( 1 + )  d e n s i t i e s  were
general ly h i g h e r  t h r o u g h o u t  Owen C r e e k  i n
1982, w i t h  1980 hav ing l o w e s t  d e n s i t i e s .  T h e
2+ and 3+  p a r r  d e n s i t i e s  were  ve ry  l ow  i n  a l l
th ree years  sampled.

Age- - f o r k  l e n g t h  comparisons

Length-frequency a n a l y s i s  o f  1 9 8 2  Owen
Creek f i s h  c a p t u r e s  i s  i nc l uded  i n  Appendix 2 .
Mean f o r k  l e n g t h  a n d  w e i g h t  o f  J u v e n i l e
steelhead c a p t u r e s  i n  Augus t  1980 t o  1982 i s
summarized i n  Ta b l e  1 5 .  A v e r a g e  f r y  f o r k
length ranged f rom 4 5 . 4  mm i n  1981 t o  50 .5  mm
in 1980,  w i t h  1982 b e i n g  i n  t h e  m idd le  a t  47
mm. T h e  a v e r a g e  y e a r l i n g  s i z e  w a s  much
smal ler  i n  1982 (80 .1  mm) compared t o  1980 o r
1981 ( 9 2  mm). T h e  2+  p a r r  were  a l s o  s m a l l e r
in 1982, a l though  sample s i z e  was smal l  f o r  2+
in a l l  y e a r s .

Standing c r o p  e s t i m a t e s  a n d  annua l  s u r v i v a l
ra tes

Standing c r o p  e s t i m a t e s  a r e  d e r i v e d  i n
Appendix I  a n d  summarized i n  Ta b l e  1 6 .  T h e
1982 f r y  p o p u l a t i o n  number  a n d  b iomass w a s
s l i g h t l y  g r e a t e r  t han  t h e  midway p o i n t  o f  t h e
t h r e e  y e a r  r a n g e .  T h e  1 9 8 2  y e a r l i n g
populat ion was rough ly  equa l  i n  number t o  t h e
1981 p o p u l a t i o n ,  w h i l e  biomass was much l o w e r
due t o  s m a l l e r  f i s h  s i z e .  Y e a r l i n g  b iomass
was rough ly  equal  i n  1980 and 1982 desp i t e  t h e
greater  number  p r e s e n t  i n  1 9 8 2 .  G r e a t e s t
biomass a n d  numbers o f  y e a r l i n g s  occu r red  i n

1981. A g e  2 +  p a r r  number a n d  b iomass  w a s
greatest  i n  1981, f o l l o w e d  by 1980 and 1982.

Tota l  s t e e l h e a d  biomass was much g r e a t e r
in 1981 t h a n  o t h e r  yea rs .  L a r g e s t  es t imated
populat ions and  biomass o f  a l l  age  groups was
found i n  1 9 8 1 .  T o t a l  b i o m a s s  w a s  r o u g h l y
equal i n  1 9 8 0  a n d  1982 .  F r y  a n d  y e a r l i n g s
density w a s  g r e a t e r  i n  1 9 8 2 ,  w i t h  d e f i n i t e
size compensation occu r r i ng  I n  y e a r l i n g s  ( i . e .
biomass e q u a l ) .

Survival  r a t e s  f o r  c o n s e c u t i v e  y e a r s
(August t o  August)  a r e  i n d i c a t e d  on  Ta b l e  16 .
Fry t o  y e a r l i n g  s u r v i v a l  r anged  f r o m  81% f o r
1980 t o  1 9 8 1 ,  t o  29 .6% f o r  1981  t o  1 9 8 2 .
Year l ing t o  2  y e a r  o l d  s u r v i v a l  r a n g e d  f r o m
33.7% f o r  1980  t o  1981,  t o  9.6% f o r  1981 t o
1982.

HOUSTON TCMMY CREEK

Houston Tommy Creek was f i r s t  sampled by
F.H . I .S .  i n  1981.  T w o  s i t e s  were sampled, i n
Reaches I  a n d  2  below t h e  f a l l s  ( F i g .  4 ) .  I n
1982 t h r e e  s i t e s  w e r e  s a m p l e d ,  c o v e r i n g
Reaches I  and  2 ,  and  Reach 4  above t h e  f a l l s .

Hab i ta t  Assessment

A ve ry  b r i e f  d e s c r i p t i o n  o f  Houston Tommy
Creek w a s  i n c l u d e d  i n  t h e  1 9 8 1  a n a l y s i s
(Tredger, 1 9 8 3 ) .  A s  more d a t a  was c o l l e c t e d
in 1 9 8 2  a  combined a n a l y s i s  was done  ( Ta b l e
17). S t r e a m  d ischarge  was s i m i l a r  i n  1981 and
1982 ( 2 . 0  m3/s a n d  1 . 6  m3/s r e s p e c t i v e l y )  i n
Reach I .

Houston Tommy C r e e k  i s  b a s i c a l l y  a
moderate g r a d i e n t  c o b b l e - g r a v e l - b o u l d e r
stream. I t  o r i g i n a t e s  I n  mountainous t e r r a i n ,
f lowing s o u t h  f r o m  t h e  southern  s l o p e  o f  t h e
Telkwa Range w i t h  headwaters a l p i n e  b u t  n o t
g l a c i a l .  T . D . S .  i s  es t ima ted  a t  50 -60  mg/k .
The s t ream may h a v e  h i g h  s p r i n g  f l o w s  ( i . e .
channel w i d t h  o f  50-100 m i n  Reach 2 ) ,  a n d  may
have occas ional  h i g h  t u r b i d i t y  due 1-o uns tab le
va l ley  w a l l s .  T h e  stream was c l e a r  June 13 ,
1982 ( M .  L o u g h ,  pe rs .comm) .  H o u s t o n  Tommy
Creek i s  a c c e s s i b l e  f o r  17  km f r o m  t h e  Mor ice
River.  A t  1 7  k m  a  l a r g e  f a l l s  p r e s e n t s  a
d e f i n i t e  b a r r i e r  t o  upstream f i s h  m i g r a t i o n .
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Reach Site
0+ 1+ 2+ 3+

1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982

1 1 0.78 1.73 1.14 0.18 0.20 0.40 0 0 0.01 0 0 0

3 0.78 2.57 2.18 0.11 0.31 0.16 0 0.01 0.01 0 .01 0

x 0.78 2.15 1.66 0.14 0.26 0.28 0 0.005 0.01 0 .005 0

3(4)1 5(6) 0 - (0.14) 0.06 - (0.14) 0.02 - (0) 0 - (0)

4(3)1 6(5) 0.16 (0.71) - 0.09 (0.27) - 0 (0.04) - 0 (0) -

5 7 0.41 0.99 0.57 0.22 0.25 0.35 0.03 0.02 0.01 0 0 0.02

6 9 1.05 1.66 0.31 0.04 0.02 0.05 0 0 0.05 0 0 0

Length Weight Length Weight Length Weight

0+ 50.5 1.38 45.4 1.01 47.0 1.12
(32-71) (29-66) (34-63)

1+ 92.0 8.37 91.7 8.29 80.1 5.53
(66-121) (70-132) (63-111)

2+ 128.0 22.5 148.5 35.2 120.7 18.9
(119-151) (115-172) (114-124)

3+ 193 77.3 152.3 38.0
- (146-160)

Combined - 136.5 27.3

Table 14. Comparison o f  juveni le  steelhead densi t ies (No/m2) a t  sample s i t es
in Owen Creek, August 1980 t o  1982.

1 sample s i t e  hab i ta t  changed a t  these access points .  S lough  hab i ta t  present a t
Site 5 i n  1980 and S i te  6 i n  1982. R i f f l e - g l i d e  hab i ta t  present a t  S i te  6 i n  1980
and S i te  5 i n  1981.

Table 15. Mean fo rk  length (mm) and weight (g )  o f  juven i le  steelhead
captured i n  Owen Creek, August 1980 t o  1982.

1980 1 9 8 1  1 9 8 2
Age Group

2+/3+ ( 1 1 4 - 1 6 0 )
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Age Group
1980 1981 1982

0+ 38,330 %,.... 100,275 --....,... 75,214
(52.9) 81% (101.3) 29.6% (84.2).,.......,

1+ 18,715 -......,, 31,029 --.......... 29,650
(156.6) 33.7% (257.2) 9.6% (164.0)

`-....,, ,,,.......
2+ 3,460 6,315 2,966

(77.9) (222.3) (56.1)

Total Weight (kg) (287.4) (580.8) (304.3)

1 6.5 1.4% 0 30 70 10.1 C,LG,B B,DV 65,870

2
mainstem 7.25 1.1% 5 68 27 10.3 LG,C,SG DV,L 74,936
sidechannel .36 0 72 28 5.9 LG,C,SG DV,L 2,180

77,116

3 3.25 1.5% (8) (26,000)

Total t o
Falls 17.0 168,986

4 approx.20 2.0% 0 56 44 10.9 C,LG,SG B 219,000

Table 16. S tand ing  crop estimates ( f i s h  number and biomass) and annual surv iva l
rates f o r  juven i le  steelhead i n  Owen Creek, August 1980, 1981 and
1982.

Estimated Standing Crop--Numbers and Biomass (kg)

Table 17. Reach hab i ta t  character ist ics o f  Houston Tommy Creek based on 1981
and 1982 hab i ta t  sampling data.

Habitat type (%) Wet ted
Reach L e n g t h  G r a d i e n t   W i d t h  M a j o r  C o v e r  T o t a l

(km) ( 1 : 5 0 , 0 0 0 )  P o o l  Gl ide R i f f l e  ( m )  Subs t ra tes  Ty p e  A r e a ( m 2 )
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0+ 1+ 2+ 3+ 0+ 0+ 0+ 1+ 2+

1 1 0.02 0.01 0 0 0.03 0.01 0.01 0 0

2 2 0 0 0 0 0 0 0.01 0.05 0.03

4 3 0 0.06 0.05 0.02 0 0 0 0 0

Table 18. Summary o f  f i s h  population densi t ies (No/m2) a t  three sample s i t es
in Houston Tommy Creek, August 26, 1982.

Rainbow C o h o  Chinook D o l l y  Varden
Reach S i t e

(above f a l l s )
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Three r e a c h e s  w e r e  i d e n t i f i e d  b e l o w  t h e
f a l l s .

Reach I ,  c o v e r i n g  t h e  i n i t i a l  6 . 5  km f rom
the Mor ice,  f l o w s  th rough  a  s t e e p -sided v a l l e y
(canyon i n  l o w e s t  2  k m ) .  T h e  s t r e a m  w a s
bas ica l l y  a  s i n g l e  channel ( w e t t e d  w id th  1 0  m,
channel w i d t h  1 5 - 2 5  m) w i t h  occas iona l  b a r s .
Hab i ta t  t y p e  was  r i f f l e - g l i d e  i n  a  moderate
gradient  c o b b l e - g r a v e l -boulder  s u b s t r a t e .
Rear ing  h a b i t a t  q u a l i t y  i n  A u g u s t  w a s
bas ica l l y  good .  N o t e  t h a t  t h e  l a r g e  l o g  Jam
present i n  ▶981 was n o t  p resen t  i n  1982.

Reach 2 ,  c o v e r i n g  7 . 2 5  km,  was  s l i g h t l y
lower g r a d i e n t  w i t h  a n  i r r e g u l a r l y  meandering
channel c o n f i n e d  be tween v a l l e y  w a l l s .  S o m e
sidechannels w e r e  p r e s e n t  (^5% o f  l e n g t h )  a t
low summer f l o w .  S u b s t r a t e s  w e r e  g e n e r a l l y
cobble and  l a r g e  g r a v e l .  V a l l e y  w a l l  f a t  lure
( i . e .  l a n d s l i d e s )  w a s  q u i t e  a p p a r e n t
throughout Reach 2 ,  a n d  may c a u s e  t u r b i d i t y
problems.

Reach 3 ,  t o  t h e  f a l l s ,  w a s  a  s i n g l e
channel s t r e a m  en t renched  i n  a  deep  canyon.
Some v a l l e y  w a l l  s l u m p s  w e r e  e v i d e n t .
Gradient was rough ly  1.5%. T h i s  reach was n o t
sampled, b u t  h a b i t a t  may b e  s i m i l a r  t o  Reach
I. T h e  f a l l s  a r e  a  d e f i n i t e  b a r r i e r  t o
upstream f i s h  m i g r a t i o n .  A  c lose -up  l ook  was
not  p o s s i b l e ,  b u t  o b s e r v a t i o n s  f r o m  a
he l i cop te r  i n d i c a t e d  a  s e r i e s  o f  c h u t e s  a n d
ve r t i ca l  d r o p s  ( 5  m  maximum) o v e r  a  1 0 0  m
hor izonta l  d i s t a n c e  (M.  Lough, pers.comm.) .

Above t h e  f a l l s  one reach was i d e n t i f i e d .
Reach 4  covered approx imate ly  2 0  km, f r o m  t h e
f a l l s  t o  t h e  p o i n t  where  g r a d i e n t  i n c r e a s e s
r a p i d l y.  O v e r a l l  g r a d i e n t  i s  2 .0%.  R e a c h  4
appears r e l a t i v e l y  s t a b l e ,  w i t h  a  s i n g l e
channel ( s o m e  s i dechanne l s )  f l o w i n g  b e t w e e n
close- i n  v a l l e y  w a l l s .  H a b i t a t  s a m p l i n g
indicated g l i d e - r i f f l e  h a b i t a t  w i t h  c o b b l e -
large g rave l  and  smal l  g r a v e l  s u b s t r a t e .

Fish Popu la t ion  Assessment

1982 popu la t i on  es t imates

Results o f  1982  p o p u l a t i o n  e s t i m a t e s  a t
three Hous ton  Tommy C r e e k  s a m p l e  s i t e s  a r e
summarized i n  Ta b l e  1 8 .  A n a d r o m o u s  s p e c i e s

(steelhead, c h i n o c k  a n d  coho) w e r e  found  on l y
a t  S i t e  I ,  a n d  a t  low d e n s i t i e s .  D o l l y  Varden
were f o u n d  a t  b o t h  s a m p l e  s i t e s  conduc ted
below t h e  f a l l s  ( S i t e s  I  a n d  2 ) .  A b o v e  t h e
f a l l s  ( S i t e  3 ,  Reach 4 ) ,  o n l y  n a t i v e  ra inbow
were found .

Steelhead

Juveni le s tee lhead  w e r e  n o t  abundant  i n
1980 o r  1981 samp l ing  i n  Houston Tommy Creek .
In 1980 ,  I +  a n d  2 +  p a r r  were  p r e s e n t  I n  l o w
densi ty a t  S i t e  I  o n l y .  I n  1981,  f r y  and  I +
parr  were p resen t  i n  low d e n s i t y  aga in  a t  S i t e
I o n l y .  J u v e n i l e  s tee lhead were n o t  found i n
Reach 2  i n  e i t h e r  y e a r.

Steelhead s t a n d i n g  c r o p  es t ima tes ,  based
on l i n e a r  d e n s i t y  a t  S i t e  I  a n d  a p p l i e d  o v e r
Reach I ,  i n d i c a t e  popu la t ions  o f  rough ly  1 ,260
f ry  a n d  6 3 0  y e a r l i n g s  i n  1982,  a n d  1 , 6 0 0  2 +
parr  ( w i t h  1 , 6 0 0  I + ? )  I n  1981.  N o  conf idence
should b e  p l aced  i n  t h e s e  es t ima tes ;  i n d i c a t e
t h a t  c u r r e n t  p o p u l a t i o n s  a r e  l o w .  W h e t h e r
these j u v e n i l e s  r e p r e s e n t  s tee lhead o r  n a t i v e
stock may b e  i n  ques t ion  a s  w e l l .

The presence o f  equa l  o r  g r e a t e r  numbers
of p a r r  compared t o  f r y  s u g g e s t s
might m i g r a t e  i n  t o  Houston Tommy
rear ing pu rposes .  T h i s  i s  q u i t e
case. T h e  s c a r c i t y  o f  f r y  suggests
poor spawning c o n d i t i o n s ,  2 )  p o o r

t ha t  p a r r
f o r  summer
l i ke l y  t h e
e i t h e r,  I )
access f o r

spawners, o r  3 )  l o w  p o t e n t i a l  s p a w n i n g
populat ion.  T h e  l o g  j am i d e n t i f i e d  i n  1981
was n o t  i n  p l a c e  i n  A u g u s t  1982,  t h e r e f o r e
a l l e v i a t i n g  a c c e s s  p rob lems .  H o u s t o n  Tommy
may n o t  b e  a  " p r e f e r r e d "  spawning t r i b u t a r y
(compared t o  Owen and  Lamprey) d u e  t o  s p r i n g
runo f f  c o n d i t i o n s  ( I . e .  n o t  l ake -headed, l o w
stream tempera tu res ,  p o s s i b l e  t u r b i d i t y  f r o m
s l ides ,  e t c . ) .

Steelhead F ry  S tock ing  Po ten t i a l

The f a c t  t h a t  p o o r  J u v e n i l e  s t e e l h e a d
populat ions w e r e  p r e s e n t  i n  H o u s t o n  Tommy
Creek i n  1981 a n d  1982 b r i n g s  u p  t h e  ques t ion
of h a b i t a t  q u a l i t y ;  i s  Houston Tommy C r e e k
su i t ab le  f o r  s tee lhead  spawning and  r e a r i n g ?
Actual s p a w n i n g  h a b i t a t  i n  t e r m s  o f  d e p t h ,
ve l oc i t y  a n d  s u b s t r a t e s ,  s h o u l d  b e  abundant.
Overal l  s u b s t r a t e  s i z e s  a n d  t h e  presence o f
sidechannels suggest  t h i s  t o  be t h e  case. T h e
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magnitude and  q u a l i t y  o f  s p r i n g  r u n o f f  a s  i t
a f f e c t s  spawning i n  Houston Tommy i s  u n c l e a r
at  t h i s  t i m e  ( a l t h o u g h  h a b i t a t  appeared good
in J u n e ,  1 9 8 3 ) .  S u m m e r  r e a r i n g  h a b i t a t
appears g o o d  t h r o u g h o u t .  R e a c h e s  I  a n d  3
appear p a r t i c u l a r l y  g o o d  because o f  moderate
grad ient  ( 1 . 4 - 1 . 5 % )  a n d  abundance o f  l a r g e
(boulder,  c o b b l e )  s u b s t r a t e s .  R e a c h  2  may b e
somewhat l e s s  s u i t a b l e  i n  t e r m s  o f  r e a r i n g
capaci ty d u e  t o  s m a l l e r  s u b s t r a t e s  ( g r a v e l s ,
cobble),  b u t  t h e  p resence  s idechanne ls  may
compensate somewhat f o r  t h i s .  A b o v e  t h e
f a l l s ,  i n  Reach 4 ,  r e a r i n g  c o n d i t i o n s  shou ld
be s i m i l a r  t o  Reach 2 ,  a l t h o u g h  g r a d i e n t  was
somewhat h i g h e r.

The m a j o r  l i m i t i n g  f a c t o r  i n  j u v e n i l e
product ion t h r o u g h o u t  Hous ton  Tommy m a y  b e
overwinter  s u r v i v a l .  P o o l  a r e a s  a r e  n o t  ve ry
common. H i g h  s u r v i v a l  o f t e n  assoc ia ted  w i t h
streams l i k e  O w e n  a n d  L a m p r e y  ( w i t h
s i g n i f i c a n t  beaverponding)  w i l l  n o t  o c c u r  I n
Houston Tommy.

Smolt  production c a p a c i t y

T h e o r e t i c a l  s t e e l h e a d  s m o l t  y i e l d
capac i ty,  b a s e d  o n  l a t e  s u m m e r  h a b i t a t
parameters, w a s  e s t i m a t e d  u s i n g  t h e  Keogh
River p r e l i m i n a r y  s m o l t  mode l  ( S l a n e y  1981 ,
Appendix 3 ) .  N o t e  t h a t  a p p l i c a t i o n  t o  t h e
Morice s y s t e m  i s  u n c e r t a i n  a t  t h i s  t i m e .
Results b y  r e a c h  a r e  summarized i n  Ta b l e  1 9 .
Below t h e  f a l l s  t h e o r e t i c a l  s m o l t  y i e l d  was
1,345 o r  0 .008  smol ts/m2. A b o v e  t h e  f a l l s  a n
estimated 1 , 6 3 6  smo l t s  c o u l d  b e  produced, f o r
a system t o t a l  o f  2 ,980  smo l t s .

Fry  seeding r a t e s

Fry s t o c k i n g  r a t e s  m u s t  b e  r e l a t e d  t o
maximum
Estimated
Table 2 0 .

smo l t  p r o d u c t i o n  c a p a b i l i t y .
stocking r a t e s  a r e  summarized i n

These es t ima tes  assume t h a t  s m o l t
y i e l d  e s t i m a t e s  a r e  v a l i d .  P a r r  t o  s m o l t
surv iva l  was  t a k e n  a s  30% a s  was used i n  t h e
model. F r y  t o  p a r r  s u r v i v a l  w a s  g i v e n  a s  a
range f r o m  w o r s t  c a s e  (10%)  t o  b e s t  c a s e
(24%).

The above s t o c k i n g  r a t e s  shou ld  se rve  a s
a gu ide  t o  f r y  requ i rements  f o r  Houston Tommy.
As f a r  a s  need  and  p r a c t i c a l i t y  o f  s t o c k i n g

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

I. B e l o w  t h e  f a l l s  i s  c u r r e n t l y
accessib le t o  a d u l t  s t e e l h e a d ,  b u t
very l i t t l e  spawning ( a s  ev idenced
by l a c k  o f  f r y )  o c c u r s .  A s  r e a r i n g
po ten t i a l  a p p e a r s  g o o d ,  a n n u a l  o r
bi-annual s t o c k i n g  may b e  r e q u i r e d
t o  o f f s e t  poor  spawning c o n d i t i o n s .

2. F r y  s t o c k e d  a b o v e  t h e  f a l l s  w i l l
eventual ly  h a v e  t o  p a s s  o v e r  t h e
f a l l s ,  b r i n g i n g  u p  t h e  p o s s i b i l i t y
of m o r t a l i t y .  S t u d i e s  o n  t h e
subject  o f  m o r t a l i t y  i n  pass ing ove r
f a l l s  a r e  r a r e ,  b u t  t h o s e  a v a i l a b l e
sugges t  n o  s e r i o u s  m o r t a l i t y l .
This, o f  c o u r s e ,  depends  o n  f a l l s
con f igu ra t ion  ( h e i g h t ,  p l u n g e  p o o l
depth, e t c . ) .

GOSNELL CREEK

The Gosne l l  C reek  sys tem was sampled i n
1980, 1981 a n d  1982 ( F i g .  5 ) .  T h e  o r i g i n a l
1980 samp l ing  was  conducted  a t  t w o  s i t e s  i n
Gosnell Creek and one i n  Shea (Cox) C reek .  I n
1981 sampl ing  was expanded s l i g h t l y  t o  i n c l u d e
four s i t e s  i n  Gos ne l l  Creek  a n d  o n e  i n  Shea
Creek. S a m p l i n g  i n  1982 concentrated on i n d e x
s i tes  a n d  f u r t h e r  i n v e s t i g a t i o n  o f  t w o
headwater a r e a s  ( i n c l u d i n g  S h e a  C r e e k  a n d
upper Gosne l l  T r i b u t a r y  " L " )  r e l a t i v e  t o  f r y
stock ing.

Habi tat  Assessment

Stream h a b i t a t  c h a r a c t e r i s t i c s  o f  t h e
Gosnell Creek  sys tem a r e  summarized i n  Ta b l e
21. A s  h a b i t a t  assessment was n o t  i n t e n s i v e
in a n y  y e a r  d e t a i l e d  a n a l y s i s  w a s  n o t
poss ib le .

1 Hamilton a n d  Goodland, 1 9 5 6 .  E f f e c t  o f
Horsef ly R i v e r  f a l l s  o n  downstream
migrant sockeye f r y .  ▶PSFC.

S. B i l l i n g s ,  p e r s . c o m m .  I n d i c a t i n g
surv iva l  o f  f i s h  s t ocked  i n  headwaters
(above 10  m f a l l s )  a s  seen a t  count ing
fence on Keogh R .
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1 6,500 10.1 65,650 .0099 651

2 7,250 10.3 76,799 .0057 436

3 3,250 8.0 26,000 .0072 258

Bel ow Fal is 17,000 - 168,449 .0080 1,345

4 20,000 10.9 218,000 .0075 1,636

Stream Total 37,000 386,449 .0077 2,980

smolt y i e l d  i n  Houston Tommy Creek.

Bel ow Fa l l s Above Fa l l s Total

Est. Smolt Yie ld 1,345 1,636 2,980

Parr population @ 30% par r  t o
smolt surv ival

4,483 5,453 9,933

Fry population
@ 10% f r y  t o  par r 44,830 54,530 99,330
@ 17% f r y  t o  parr 26,370 32,076 58,429
@ 24% f r y  t o  parr 18,680 22,720 41,388

Table 19. Es t imated steelhead smolt y i e l d  from Houston Tommy Creek based on
the Keogh prel iminary model.

Reach Length W i d t h  A r e a  S m o l t  T o t a l  Smolt
(m) ( m )  ( m 2 )  D e n s i t y ( N o / m 2 )  Y i e l d

Table 20. Es t imated steelhead f r y  populations required t o  produce maximum
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FIGURE 5 .  T h e  Gosnell Creek system.
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Tr ib.  " L "

48.5 (mstm only)

1 2.5 0.5

2 3.5 3.0

6.0

Shea

1 5.0 0.8

2 4.0 1.1

Falls

3 3.0 0.4

4 10.0 0.9

22.0

Wetted M a j o r
Width Substrates

Cover
Type

Total
AreaPool Glide R i f f l e

(16) (F,SG) - 48,000

0 88 12 17.5 LG,SG,C L,DV 139,000
0 54 46 10.3 LG,C,SG L,DV 8,200

2 76 22 17.0 SG,LG L,DV 254,802
0 57 43 2.8 F,SG L 834

4 67 29 6.8 SG,F,LG DV,L 39,700

31 32 37 6.6 C,LG L,DV,C 65,000

(4.0) - - 26,000

582,368

55 17 28 5.2 F,SG IV,L,C 13,080

( r i f f l e - g l i d e ) 3 10,500

23,580

0 7 6 24 6.5 SG,LG,C B,L 32,470

not sampled (6.5) - - - - (26,000)

4 87 9 7.5 SG,F L,DV 22,620

20 57 23 3.2 SG,LG,F L,DV 32,582

55,202

Table 21. Summary o f  hab i ta t  character ist ics o f  the Gosnell Creek system.

Habitat Type (%)
Reach L e n g t h  Grad ien t

(km) ( % )

Gosnell

1 3 . 0  0 . 2

2 mstm. 8 . 0  0 . 4
sidech. 0 .8

3 mstm. 1 5 . 0  0 . 2
sidech. 0 .3

4 6 . 0  1 . 0

5 1 0 . 0  1 . 2

6 6 . 5  1 . 0
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Gosne II Creek

Gosnell C r e e k  m a i n s t e m  h a b i t a t  w a s
div ided i n t o  s i x  r e a c h e s  f r o m  t h e  M o r i c e
confluence t o  t h e  headwaters. B a s i c a l l y ,  t h e
Gosnell I s  a  moderate g r a d i e n t  s t ream, w i t h  a
s ing le,  i r r e g u l a r l y  meandering channel p a t t e r n
and g r a v e l  ( s m a l l  a n d  l a r g e )  s u b s t r a t e s .
Cobble subs t ra te  was somewhat more abundant i n
Reach 2 .

Fish h a b i t a t  as r e l a t e d  t o  instream cove r
was more abundant i n  Reach 2  ( cobb le  h a b i t a t ) .
Much o f  t h e  stream was composed o f  g l i d e  and
r i f f l e  h y d r a u l i c  t y p e s .  I n  u p p e r  G o s n e l l
(Reaches 3  and 4  a t  l e a s t )  s m a l l  s u b s t r a t e  and
moderate t o  h i g h  w a t e r  v e l o c i t y  ( a s  suggested
by g l i d e  h a b i t a t  and  g r a d i e n t )  rendered  much
of  t h e  s t r e a m  " u n - u s e a b l e "  f o r  s a l m o n i d
rear ing .  G o o d  h a b i t a t  w a s  p r e s e n t  o n l y  i n
r e l a t i o n  t o  l o g  d e b r i s .  I n  Reach 2  much more
area o f  c o v e r  w a s  p r e s e n t  i n  g l i d e s  a n d
r i f f l e s  d u e  t o  l a r g e r  s u b s t r a t e s .

Tr i bu ta ry  " L "

Tr ibu ta ry  " L " ,  l o c a t e d  i n  t h e  u p p e r
Gosnell s y s t e m ,  w a s  i n v e s t i g a t e d  because o f
i t s  l a k e -headed  n a t u r e  a n d  t h e  k n o w n
importance o f  l a k e -headed t r i b u t a r i e s  f o r
Skeena s t e e l h e a d .  T r i b u t a r y  " L "  o r i g i n a t e d
from a  sma I I l a k e  ( I  km  l o n g  x  1 / 2  km w ide )
located a t  t h e  920 m ( 3 , 0 0 0  f o o t )  e l e v a t i o n  on
the Morice-Zymoetz d i v i d e .  T w o  reaches were
i d e n t i f i e d  ( Ta b l e  2 1 ) .  R e a c h  I  w a s  a  IOW
gradient  a r e a  w i t h  beaverponds  a n d  swamp.
Substrates w e r e  v e r y  " m u s h y " ,  composed o f
f ines a n d  s m a l l  g r a v e l .  R e a c h  2 ,  a  moderate
t o  h igh g r a d i e n t  area stream, was n o t  sampled.
Aer ia l  o b s e r v a t i o n s  i n d i c a t e d  g o o d  spawning
and r e a r i n g  c a p a b i l i t y .

Shea Creek

Shea Creek i s  t h e  ma jo r  t r i b u t a r y  t o  t h e
Gosnell C r e e k  s y s t e m  i n  t e r m s  o f  a v a i l a b l e
hab i ta t  a n d  s t e e l h e a d  d i s t r i b u t i o n .  F o u r
reaches were  i d e n t i f i e d  ( Ta b l e  2 1 ) ;  2  i n  t h e
!oder 9 . 0  km up  t o  an impassable f a l l s ,  a n d  2
above t h e  f a l l s  c o v e r i n g  r o u g h l y  1 3  km ( F i g .
5) .

The stream below t h e  f a l l s  (Reaches I  and
2) i s  g o o d  j u v e n i l e  s t ee lhead  r e a r i n g  a r e a .

Habi ta t  w h e n  s a m p l e d  w a s  b a s i c a l l y  g l i d e -
r i f f l e  w i t h  a b u n d a n t  i n s t r e a n  b o u l d e r  ( a n d
cobble) c o v e r .  T h e  f a l l s  i s  c u r r e n t l y  a
b a r r i e r  t o  anadromous f i s h  m i g r a t i o n ,  b u t  does
have p o t e n t i a l  f o r  m o d i f i c a t i o n  t o  a l  low f i s h
passage (M.  Lough, p e r s .  c o m m . ) .  Ups t ream o f
the f a l l s  i s  approx imate ly  1 3  km o f  moderate
to  I  coo g r a d i e n t  h a b i t a t .  T h r e e  smal l  a d j a c e n t
lakes a r e  p resen t .  R e a c h  3  covers  3  km, f r o m
the f a l l s  t o  s l i g h t l y  a b o v e  t h e  s m a l l  l a k e
o u t l e t .  H a b i t a t  was  p r i m a r i l y  g l i d e ,  w i t h
small g r a v e l  a n d  f i n e s  s u b s t r a t e .  R e a c h  4
covers rough ly  1 0  km t o  an a r b i t r a r y  b reak  o f f
po i n t  a t  t h e  onse t  o f  h i g h  g r a d i e n t .  H a b i t a t
was composed o f  a  g l i d e - r i f f l e - p o o l  comp lex
with abundant i n s t r e a r  l o g  d e b r i s .  S u b s t r a t e s
were s m a l l  a n d  l a r g e  g r a v e l s  w i t h  f i n e s .
Q u a l i t a t i v e l y,  r e a r i n g  h a b i t a t  looked good.

Fish Popu la t ion  Assessment

1982 popu la t i on  es t ima tes

Results o f  1982 f i s h  p o p u l a t i o n  es t imates
in t h e  Gosnel l  Creek system a r e  summarized i n
Table 22.  S a l m o n i d  popu la t ions  i n  t h e  Gosnel l
Creek s y s t e m  i n c l u d e  ra inbow ( s t e e l h e a d )  a n d
cu t th roa t  t r o u t ,  c h i n o o k  a n d  c o h o  s a l m o n ,
Dolly Va r d e n  c h a r  a n d  m o u n t a i n  w h i t e f i s h .
Juveni le s t e e l h e a d  w e r e  f o u n d  a t  3  s i t e s ,
inc lud ing Gosne l  1 Reaches 2  a n d  3  a n d  Shea
Reach I .  C u t t h r o a t  t r o u t  w e r e  f o u n d  i n
Gosnell Reach 3  a n d  u p p e r  Shea Creek ,  w h i l e
Dolly Varden were p resen t  throughout .  C h i n o o k
and coho  f r y  w e r e  f o u n d  i n  Gosnel  I Reach 3 ,
wi th coho  a l s o  p r e s e n t  i n  t h e  Shea Reach I .
Mountain w h i t e f i s h  w e r e  f o u n d  i n  G o s n e l l
Reaches 2  and 3  o n l y .

Steel head

Three y e a r s  (1980,  1981 a n d  1982) o f  l o w
i n t e n s i t y  sampl ing i n  t h e  Gosnell  Creek system
suggest t h a t  t h e  m a j o r  " r o u t e "  f o r  s tee lhead
spawning ( a n d  r e a r i n g )  i n c l u d e s  Gosnel l  Creek
i n t o  Reach 3  ( b e y o n d  Shea  C r e e k )  a n d  Shea
Creek t o  t h e  f a l l s .  J u v e n i l e  s t e e l h e a d
density i n  a l l  y e a r s  was r e l a t i v e l y  l ow  ( Ta b l e
23), w i t h  t h e  excep t ion  o f  Shea Creek Reach 1
in 1982 .  T h i s  r e a c h  ( s i t e )  h a d  t h e  h i g h e s t
steelhead f r y  d e n s i t y  ( 0 . 7 4  f r y / m 2 ) ,  o v e r  3
times t h e  p r e v i o u s  G o s n e l l  s y s t e m  h i g h  a n d
over 1 0  t i m e s  t h e  p rev ious  record ings  a t  t h i s
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system, 1982.

Stream/
Reach

Site
Rainbow Cutthroat Dolly Varden

Other Species
0+ 1+ 2+ 0+ 1+ z2+ 0+ 1+ <2+

Gosnell/2 1 0.13 0.04 0.04 0 0 0 0 0 0.02 MW 0.08
Cottid 0.04

Gosnell/3 2 0 0.08 0 0 0 0.04 0.08 0.16 0.04 Chinook 0.24
Coho 0.16
MW 0.16

Shea/1 1 0.74 0.21 0.02 0 0 0 0.05 0 0 C o h o 0.33

Shea/3 2 0 0 0 0.03 0.02 0 0.17 0 0

Shea/4 3 0 0 0 0.24 0.08 0 0 0.12 0

Trib."L"/1 1 0 0 0 0 0 0 0.30 0.02 0

Table 22. Summary o f  f i s h  densi ty  (No/m2) estimates i n  the  Gosnell Creek

Table 23. J u v e n i l e  steelhead density (No/m2) i n  the  Gosnell Creek
system, 1980 t o  1982.

Steelhead Density (No/m2)
Stream/Reach

0+ 1 +  < 2 +

Gosnell 2  1 9 8 0  0 . 1 8  0 . 1 1  0
1981 0  0 . 1 6  0
1982 0 . 1 3  0 . 0 4  0 . 0 4

3 1 9 8 0  0 . 0 2  0  0
1981 0 . 0 2  0  0
1982 0  0 . 0 8  0

Shea 1  1 9 8 0  0 . 0 6  0 . 0 2  0
1981 0 . 0 5  0 . 0 6  0 . 0 2
1982 0 . 7 4  0 . 2 1  0 . 0 2
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s i t e .  P a r r  dens i t y  (0 .23/m2)  was a l s o  h i g h e s t
a t  t h i s  s i t e ,  r o u g h l y  d o u b l e  t h e  p r e v i o u s l y
recorded h i g h .

Only v e r y  r ough  s t a n d i n g  c r o p  e s t i m a t e s
w i l l  b e  a t tempted a t  t h i s  t i m e ;  t h e  purpose
being t o  i d e n t i f y  G o s n e l l  C r e e k  p r o d u c t i o n
r e l a t i v e  t o  o t h e r  t r i b u t a r y  systems.  F o r  t h e
purposes o f  e x t r a p o l a t i o n  s tee lhead (and coho)
densi ty f r o m  Reach 2  w i l l  b e  app l i ed  t o  Reach
3 a s  s u g g e s t e d  b y  d i s t r i b u t i o n  p a t t e r n s .
Results a r e  summarized i n  Ta b l e  2 4 ,  w i t h
de ta i l s  i n  Appendix 4 .

In t e r m s  o f  f r y  r e c r u i t m e n t ,  t h e
estimated p o p u l a t i o n  r a n g e d  f r o m  a  l o w  o f
3,500 i n  1981 t o  a  h i g h  o f  3 9 , 0 0 0  i n  1982 .
The f r y  p o p u l a t i o n  w a s  concen t ra ted  i n  Shea
Creek i n  1981 a n d  1982,  w h i l e  Gosnel l  C reek
below Shea h e l d  most o f  t h e  1980 f r y .

The steelhead p a r r  popu la t i on  ranged f rom
a low o f  9 , 0 0 0  i n  1981 t o  a  h i g h  o f  18,600 i n
1982. P a r r  numbers were rougL ly.equa l  i n  Shea
Creek a n d  G o s n e l l  C r e e k  i n  1 9 8 1  a n d  1 9 8 2
( there fo re  much h i g h e r  d e n s i t y  i n  Shea), w h i l e
1980 p a r r  were more p l e n t i f u l  i n  Gosne l l .  T h e
major i t y  o f  p a r r  were age I + ,  w i t h  some 2+ and
very occas iona l  3 +  (Appendix 4 ) .  F r y  t o  p a r r
comparisons a r e  t h e r e f o r e  n o t  a p p l i c a b l e  a s
surv iva l  r a t e s .  N o t e  t h a t  consecu t i ve  y e a r
data does n o t  make sense  i n  some cases ( 1 . e .
3,650 t o t a l  1 9 8 1  f r y  p r o d u c e d  1 8 , 5 7 0  t o t a l
1982 p a r r ) .  T h i s  i l l u s t r a t e s  t h e  c o n s t r a i n t s
of samp l i ng  a n d  e x t r a p o l a t i o n  a t  l o w  samp le
dens i t ies ,  a n d  emphasizes t h e  r e l a t i v e  na tu re
of  t h e  ana l ys i s .

Steelhead F ry  S tock ing  Po ten t i a l

Two a r e a s  o f  t h e  G o s n e l l  C r e e k  sys tem
were more i n t e n s i v e l y  s t u d i e d  r e l a t i v e  t o
enhancement ( f r y  s t o c k i n g )  p o t e n t i a l .

.p..22er Gosnel I

The Gosnell  Creek system above Shea Creek
( inc lud ing  Tr i b u t a r y  " L " )  was assessed f o r  f r y
stocking p o t e n t i a l .  A s  t h e  m a i n  s t e e l h e a d
"route"  t r a v e l s  u p  S h e a  C r e e k ,  t h e  u p p e r
G o s n e l l  s y s t e m  g e n e r a l  l y  l a c k s  f r y
recru i tment .  T r i b u t a r y  " L "  a roused  s p e c i a l
i n t e r e s t  because o f  i t s  l a k e -headed na tu re  and

po ten t ia l  a s  a  s t a b l e  s t e e l h e a d  s p a w n i n g
area.

The u p p e r  Gosne l l  c a n n o t  b e  c▶assed a s
prime s t e e l h e a d  r e a r i n g  h a b i t a t .  S  ma I I
substrates and  r e l a t i v e l y  h i g h  w a t e r  v e l o c i t y
bas ica l l y  r e s t r i c t  p o t e n t i a l  r e a r i n g  h a b i t a t
t o  p o o l s  a n d  deep g l i d e s  w i t h  assoc ia ted  l o g
debr is.  O v e r a l l  r e a r i n g  d e n s i t y  ( o r  r e a r i n g
capaci ty)  s h o u l d  t h e r e f o r e  b e  r e l a t i v e l y  l o w .
The p resence  o f  D o l l y  Va rden  sugges ts  a  f e d
f ry  r e l e a s e  m igh t  be  more appropr ia te .

Some p o t e n t i a l  s tee lhead  spawning h a b i t a t
is p r e s e n t  i n  T r i b u t a r y  " L " ,  e s p e c i a l l y  n e a r
the Reach  I -Reach 2  b r e a k  a r e a .  S p r i n g
cond i t ions  a r e  n o t  known, b u t  c a n  b e  assumed
acceptable because o f  t h e  smal l  l a k e  presence.
Beaverdams i n  R e a c h  I  m a y  l i m i t  a c c e s s
somewhat. F r y  p l a n t i n g  i n  t h i s  a r e a  i s
recommended, a s  r e a r i n g  h a b i t a t  i s  a v a i l a b l e
and t h e  p o t e n t i a l  t o  produce a  sma l l  spawning
populat ion i s  t h e r e .

Shea Creek

An impassab le  f a l l s  l o c a t e d  9  km u p  Shea
Creek p r e s e n t l y  exc l udes  anadromous salmon ids
from a p p r o x i m a t e l y  1 3  k m  o f  s p a w n i n g  a n d
rear ing h a b i t a t .  A s  s t r e a m  assessment  h a s
indicated S h e a  C r e e k  t o  b e  among t h e  m o s t
s i g n i f i c a n t  a r e a s  i n  terms o f  h a b i t a t  q u a l i t y
and p r e s e n t  s t e e l h e a d  p r o d u c t i o n  l e v e l s ,
e n h a n c e m e n t  s h o u l d  b e  a  p r i o r i t y .
Mod i f i ca t ion  o f  t h e  f a i l s  t o  a l l o w  access f o r
spawning s t e e l h e a d  i s  f e a s i b l e  ( M .  L o u g h ,
pers.comm.) a n d  s h o u l d  b e  d o n e .  I n  t h e
in ter im,  a n d  u n t i l  n a t u r a l  r e c r u i t m e n t  i s
proved s u f f i c i e n t ,  f r y  s t o c k i n g  s h o u l d  b e
conducted.

Parr c a p a c i t y  and f r y  s tock ing  requ i rements

Rough e s t i m a t e s  o f  p a r r  c a p a c i t y  w e r e
ca lcu la ted u s i n g  t h e  S l a n e y  s m o l t  m o d e l
(Appendix 4 ) ,  a n d  f r y  s t o c k i n g  requ i rements
were p r o j e c t e d  ( Ta b l e  2 5 ) .  N o t e  t h a t  t h e s e
fry  r e q u i r e m e n t s  d o  n o t  r e p r e s e n t  p a r r
c a p a c i t y ,  t h e y  r e p r e s e n t  t h e  a v e r a g e
requirement t o  a c h i e v e  t h e  e s t i m a t e d  p a r r
capac i ty.  T o t a l  number f o r  t h e  Gosnel l  system
is e s t i m a t e d  a t  3 2 , 0 0 0  w i t h  2 1 , 3 0 0  i n  u p p e r
Gosnell ( i n c l u d i n g  T r i b u t a r y  " L " )  a n d  10 ,700
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1980 1981 1982 Average

Gosnell 0+ 21,870 230 12,690 11,600
Parr 14,720 3,980 9,930 9,540

Shea 0+ 1,980 3,330 26,730 10,680
Parr 810 4,950 8,640 4,800

Total 0+ 23,850 3,560 39,420 22,280
Parr 15,530 8,930 18,570 14,340

3(above Shea) 1 1 , 5 0 0 78,000 2,000 11,760 1.0 0.15
4 6 , 0 0 0 40,000 960 5,650 0.9 0.14

Tri b "L"

13,000 400 2,340 0.9 0.181 2 , 5 0 0
2 3 , 5 0 0 10,500 270 1,570 0.4 0.15

Gosnell To ta l 21,320

Shea

3 ( f a l l s  t o  lake) 3 , 0 0 0 22,500 700 4,120 1.4 0.18
4 (above lake) 1 0 , 0 0 0 32,000 1,127 6,630 0.7 0.21

Shea Tota l 10,750

Gosnell System Total 32,070

Table 24. Summary o f  Gosnell Creek juven i le  steelhead standing crop
estimates, August 1980, 1981 and 1982.

Table 25. Gosne l l  Creek steelhead par r  capacity and f r y  stocking estimates
based on hab i ta t  parameters and smolt y i e l d  modelling.

Reach
Estimated E s t i m a t e d  F r y  Density

Length A r e a  P a r r  F r y
(m) ( m 2 )  C a p a c i t y  Requi rement  N o / m  N o / m 2

Gosnell
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in u p p e r  Shea.  A  h i g h e r  s e e d i n g  r a t e  f o r
upper Shea would be  acceptab le  i n  a n t i c i p a t i o n
of  d o w n s t r e a m  s e e d i n g  ( e g .  l o w e r  S h e a ,
Gosnel l ) .  A  suggested maximum l e v e l  wou ld  b e
0.4 f r y / m 2 ,  r ough l y  doub le  t h e  " p a r r  capac i t y "
level ( t o t a l  r ough l y  21 ,000  f r y ) .

THAUTIL RIVER

The T h a u t i l  R i v e r  system ( F i g .  6 )  h a s  n o t
been i n t e n s i v e l y  sampled by  F. H . I . S .  I n i t i a l
survey i n  1981 i n c l u d e d  t h e  T h a u t i l  R i v e r  ( 2
s i tes )  and  S t a r r ,  Denys and LolJuh Creeks. I n
1982 o n l y  T h a u t i l  R i v e r  S i t e s  1  a n d  2  w e r e
sampled. M u c h  o f  t h e  h a b i t a t  i n f o rma t i on  was
the re fo re  t a k e n  f r o m  o t h e r  s o u r c e s  ( e g .
Aquatic S tud ies  Branch f i l e s ) .

Habi tat  Asses srrent

A s u m m a r y  o f  s t r e a m  h a b i t a t
c h a r a c t e r i s t i c s  by reach  i s  g i ven  i n  Ta b l e  26.
Note t h a t  l o w  s a m p l e  d e n s i t y  m a k e s  s o m e
tabulated v a l u e s  ( p a r t i c u l a r l y  % h a b i t a t  t y p e
and w e t t e d  w i d t h )  r a t h e r  ques t i onab le .  T h e
mainstem T h a u t i l  R i v e r  ( R e a c h  I ) ,  w h i c h
cons t i t u t es  t h e  m a j o r  s t r e a m
r e l a t i v e l y  w i d e  channe l  w i d t h
r e l a t i v e l y  h i g h  f r e s h e t  f l o w s .

area, h a d  a
ind i ca t i ve  o f

Sidechannels
w i th in  t h e  a c t i v e  c h a n n e l  w e r e  mode ra te l y
abundant ( a t  summer f l o w s ) .  T h e  g rave l - cobb le
substrate,  p resence  o f  b o u l d e r  cove r  and w ide
act ive  channel i n d i c a t e  f a i r  s tee lhead r e a r i n g
hab i ta t  i n  Reach I .

Reach 2  o f  t h e  T h a u t i l  R i v e r ,  above  t h e
Star r  Creek con f luence ,  i s  o f  l i t t l e  apparent
value a s  s t ee lhead  r e a r i n g  h a b i t a t .  M u c h  o f
the r e a c h  w a s  m a r s h y,  w i t h  a n  i n d i s t i n c t
channel ( C a r s w e l l ,  1979 ) .

S i g n i f i c a n t  t r i b u t a r i e s  t o  t h e  T h a u t i l
River i n c l u d e  S t a r r ,  Denys and Gabr ie l  Creeks.
Star r  Creek,  i n  Reach I ,  was  moderate t o  h igh
gradient  r i f f l e - g l i d e  h a b i t a t  w i t h  bou lde r  and
cobble s u b s t r a t e .  R e a c h  2  was n o t  sampled by
F. H . I . S . ,  h o w e v e r,  C a r s w e l l  ( 1 9 7 9 )  f o u n d  a
r e l a t i v e l y  u n s t a b l e ,  g r a v e l  c h a n n e l  w i t h
gravel b a r s  and s w i r l i n g  f l o w  c h a r a c t e r .  O n e
marshy t r i b u t a r y  was a l s o  p resent .

Denys Creek i n  Reach I  a n d  LolJuh Creek,

a t r i b u t a r y ,  w e r e  sampled b y  F. H . I . S .  D e n y s
Creek was r i f f l e - g l i d e  h a b i t a t  w i t h  g rave l  and
cobble s u b s t r a t e s .  C o v e r  w a s  p r i m a r i l y
afforded b y  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 .
Habi ta t  q u a l i t y  i s  b e s t  descr ibed a s  f a i r  f o r
steelhead r e a r i n g .  L o l J u h  Creek was a  f a i r l y
small s t ream,  composed o f  r i f f l e - g l i d e  h a b i t a t
and g r a v e l - c o b b l e  s u b s t r a t e s .  H a b i t a t
appeared g o o d  f o r  summer r e a r i n g ,  h o w e v e r,
w in ter  c o n d i t i o n s  may b e  r a t h e r  severe.

Gabriel C r e e k  w a s  samp led  b y  C a r s w e l l
(1979). T h i s  s t r e a m  w a s  c h a r a c t e r i z e d  b y
s w i r l i n g  f l o w  a n d  abundant i n s t r e a n  d e b r i s  and
d e a d f a l l .  R e a r i n g  h a b i t a t  w a s  g o o d ,
p a r t i c u l a r l y  f o r  coho.

Fish Popu la t ion  Assessment

1982 popu la t i on  e s t  imates

Fish p o p u l a t i o n  es t ima tes  were  conducted
only i n  t h e  mainstem T h a u t i l  R i v e r  i n  1982
(Table 2 7 ) .  R a i n b o w ,  coho ,  D o l l y  Varden  and
mountain w h i t e f i s h  w e r e  p r e s e n t  i n  t h e  2
sample s i t e s .  D e n s i t i e s  w e r e  l o w  f o r  a l l
species, w i t h  t h e  except ion o f  rainbow p a r r  a t
S i te  2  (0 .18 /m2) .

As much o f  t h e  T h a u t i l  R i v e r  system was
not sampled i n  1982,  a  b r i e f  summary o f  f i s h
presence i n  t h e  r e s t  o f  t h e  system a s  o u t l i n e d
in Tredge r  (1983)  w i l l  b e  i n c l u d e d .  R e a c h  2
of t h e  T h a u t i l  R i v e r  h a d  ra inbow a n d  D o l l y
Varden p r e s e n t .  G a b r i e l  C reek  h a d  r a i n b o w,
coho a n d  D o l l y  Va r d e n .  S t a r r  C r e e k  h a d
rainbow a n d  D o l l y  Va r d e n  i n  Reach  I ,  a n d
mountain w h i t e f i s h  a n d  D o l l y  Va rden  i n  Reach
2. D e n y s  a n d  L o l J u h  Creeks  h a d  o n l y  D o l l y
Varden.

Steel head

Two y e a r s  o f  f i s h  sampl ing  i n  t h e  T h a u t i l
River s y s t e m  i n d i c a t e d  J u v e n i l e  s t e e l h e a d
rear ing i n  t h e  mainstem T h a u t i l  R i v e r  (Reaches
I a n d  2 ) ,  S t a r r  Creek (Reach 1 )  a n d  G a b r i e l
Creek. R e a r i n g  d e n s i t i e s  a r e  o n l y  a v a i  lab le
f o r  T h a u t i l  R i v e r  Reach I  a n d  S t a r r  Creek
Reach I  ( Ta b l e  2 8 ) .  T h e s e  d a t a  i n d i c a t e
general ly l o w  d e n s i t i e s  o f  s t e e l h e a d  f r y  a n d
par r  t h r o u g h o u t  t h e  sys tem.  T h e  1982  p a r r
dens i t ies  a t  S i t e  2  o f  t h e  T h a u t i l  R i v e r  were



-33-

N
A

Gosnell
Creek

Moric
Lak

-Starrce  e
SS

Thautil
River

SS I

- Morice
iver

SS

Denys L o l j u h
Creek C r e e k

Ss

SS 2

FIGURE 6  . T h e  Thaut i l  R iver  system. S c a l e  1:200,000
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Stream/Reach L e n g t h
(km)

Gradient Wetted Major C o v e r
Substrate Type

Total
AreaP R  G  Wid th

Thautil 1 mstm 25 0.9 55 2 1  2 4  9 . 5 LG,C B,L 235,360

1 sidech 5 (0.9) 4 5 3  4 3  1 5 . 7 C,LG L,B 78,720

2 4.5 2.0 marshy, sw i r l i ng  ( 4 )
flow

G,F N/A (18,000)

Gabriel 1 2.0 3.0 sinuous, ( 1 . 5 )
swirl ing f low

F,G L (3,000)

Denys 1 4.5 1.9 0 6 1  3 9  1 0 . 1 LG,C B,DV 45,670

2 9.5 2.0 - -  -  (10.1) - - (95,900)

Loljuh 1 5.0 2.3 0 4 3  5 7  3 . 4 LG,C B,DV 17,220

Starr 1 2.0 2.3 0 5 3  4 7  7 . 5 B,C B 14,920

2 9.0 2.0 - -  -  ( 7 . 5 ) (G) - (67,580)

Table 26. Summary o f  hab i ta t  character is t ics o f  streams i n  the Thauti l  R iver
system.

Habitat Type(%)
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Stream/Reach
Rainbow Coho Dolly Varden

Other Species
0+ 1+ 2+ 3+ 0+ 0+ 1+

Thautil 1 1 .20 .03 0 0 .03 .07 0

Thautil 1 2 0 .08 .05 .05 0 0 0 M.Whitefish .03

Table 28. Summary o f  juven i le  steelhead density (No/m2) i n  the Thauti l  R ive r
system, August 1981 and 1982.

Stream/Reach/Site Year
Steelhead Density (No/m2)

0+ 1+ 2+ 3+

Thautil 1-1 1981 0.04 0 0 0
1982 0.20 0.03 0 0

Thautil 1 -2 1981 0.12 0.03 0.02 0
1982 0 0.08 0.05 0.05

Thautil 1  -mean 1981/82 0.09 0.035 0.018 0.013

Starr 1 - 1 1981 0 0.02 0 0

Table 27. Summary o f  1982 f i s h  dens i ty  (No/m2) estimates i n  Thaut i l  R ive r
sample s i t es ,  August 1982.
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the o n l y  e x c e p t i o n .  B e c a u s e  d a t a  I s  sparse ,
no s t a n d i n g  c r o p  e s t i m a t e s  w i  I I b e  a t tempted
at  t h i s  t i m e .

Steelhead F ry  S todc ing  P o t e n t i a l

As t h e  T h a u t i l  R i v e r  s y s t e m  a p p e a r s
u n d e r - u t i l i z e d  b y  s t e e l h e a d  ( b a s e d  o n  l o w
dens i t i e s ) ,  f r y  s t o c k i n g  appears t o  have some
poten t ia l  a s  an  enhancement technique.  A s  n o
b a r r i e r  t o  m i g r a t i o n  e x i s t s  t h e  q u e s t i o n  o f
hab i t a t  q u a l i t y  must be addressed.

Hab i ta t  q u a l i t y

Late summer  r e a r i n g  h a b i t a t  i n  t h e
mainstem T h a u t i l  R i v e r  ( R e a c h  I ) .  S t a r r
Creek, Denys  Creek  a n d  L o l j u h  Creek  appears
good. P o t e n t i a l  c o n s t r a i n t s  o n  f i s h
product ion may o c c u r  i n  t h e s e  a r e a s  d u e  t o
poor ove rw in te r  c o n d i t i o n s  ( L o l j u h  and perhaps
upper D e n y s  C r e e k s )  p o o r  s p r i n g  r u n o f f
cond i t ions  ( T h a u t i l  R i v e r  and  S t a r r  C reek ) ,o r
the general  l o w  p r o d u c t i v i t y  o f  t h e  systems.
The T h a u t i l  s y s t e m  may n o t  b e  a  " p r e f e r r e d "
spawning area  because o f  s p r i n g  r u n o f f  caus ing
high a n d  d i r t y  w a t e r  c o n d i t i o n s .  T h e  f a c t
t h a t  f r y  w e r e  p r e s e n t  I n d i c a t e s  t h a t  some
spawning does occur  i n  t h e  T h a u t i l  R i v e r .

Parr c a p a c i t y  and f r y  s t o c k i n g  requi rements

Rough e s t i m a t e s  o f  p a r r  c a p a c i t y  w e r e
ca lcu la ted u s i n g  t h e  S l a n e y  s m o l t  m o d e l
(Appendix 5 )  a n d  f r y  s t o c k i n g  requ i remen ts
were p ro j ec ted  ( Ta b l e  2 9 ) .  T o t a l  requ i rements
f o r  t h e  T h a u t i l  s y s t e m  a r e  r o u g h l y  3 3 , 0 0 0
covering T h a u t i  I R i v e r  Reach I ,  S t a r r  Creek
Reaches I  a n d  2 ,  a n d  Denys  Creek  Reach I .
Because f r y  popu la t i ons  were present ,  a n d  p a r r
populat ion w a s  f a i r l y  g o o d  i n  t h e  mainstem
Thaut i l  R i v e r ,  i t  i s  recommended t h a t  o n l y
upper a r e a s  ( S t a r r ,  Denys)  b e  seeded a t  t h i s
time ( t o t a l  f r y  =  7 , 5 0 0 ) .  A s  w i t h  G o s n e l l
Creek, t h e s e  est imates a r e  very  rough.

MORICE RIVER MAINSTEM AND SIDECHANNELS

The M o r i c e  R i v e r  m a i n s t e m  a n d
sidechannels have been sampled by F. H . I . S .  i n
1980, 1981 a n d  1982.  F i s h  sampl ing  has  been
more on a  " h i t  and miss"  b a s i s ,  a t t e m p t i n g  t o

sample t h e  r a n g e  o f  h a b i t a t  t y p e s  o v e r  t h e
length o f  M o r i c e  R i v e r .  H a b i t a t  assessment
has n o t  been conducted b y  F. H . I . S .  I n s t e a d ,
de ta i led  sampl ing  b y  ENVIROCON L t d . ,  h a s  been
referenced. A n y  F. H . I . S .  o b s e r v a t i o n s  were
Incorporated.

Habi ta t  Assessment

The M o r i c e  R i v e r ,  a b o v e  t h e  B u i k l e y
confluence ( F i g .  7 ) ,  w a s  p a r t i t i o n e d  i n t o  4
reaches (ENVIROCON 1 9 8 1 ) .  A  summary o f  some
very genera l  r each  c h a r a c t e r i s t i c s  i s  g i ven  i n
Table 30 .

Sidechannels a r e  a  ve ry  s i g n f i c a n t  a s p e c t
o f  M o r i c e  R i v e r  h a b i t a t .  S i d e c h a n n e l
development ( o r  channel c o m p l e x i t y ) ,  t h e  r a t i o
of t o t a l  c h a n n e l  l e n g t h  t o  m a i n  c h a n n e l
length, r a n g e d  f r o m  a  l o w  o f  1 . 2  i n  Reach 3
(27.8 mainstem l e n g t h  x  1 . 2  =  33 .1  k m  t o t a l
channel l e n g t h )  t o  a  h i g h  o f  4 . 7  i n  Reach 2
(33.8 mainstem l e n g t h  x  4 . 7  =  159 .5  km t o t a l
channel l e n g t h ) .

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  a r e
present, o f f e r i n g  d i f f e r i n g  h a b i t a t  t y p e s .
Some have wide,  open  g rave l  banks w h i l e  o thers
are c o n f i n e d  w i t h  overhanging v e g e t a t i o n  a n d
stab le  appearance. S t i l l  o t h e r s  a r e  very  s low
moving, l o w  g r a d i e n t  bad<channe ls .  T h e
sidechannel d e v e l o p m e n t  r e f e r r e d  t o  a b o v e
represents comb ined  s i d e  a n d  backchanne ls .
Recent i n v e s t i g a t i o n s  have  i n d i c a t e d  a  1 . 5 : 1
r a t i o  o f  backchanne l s  t o  s i d e c h a n n e l s  ( D .
Bustard, pe rs .comm. ) .  F . H . I . S .  o b s e r v a t i o n s
ind ica te  many channels  a r e  a  combinat ion,  w i t h
a sidechannel beg inn ing  w i t h  h igh  g r a d i e n t  and
g r a d u a l l y  " f l a t t e n i n g  o u t "  i n t o  a
badcchannel.

1982 F i s h  Sampling

F ish  s a m p l i n g  i n  t h e  M o r i c e  R i v e r
mainstem w a s  conduc ted  a t  5  s i t e s  i n  1 9 8 2
(Fig.  7 ) .  R e s u l t s  a r e  summarized i n  Ta b l e  31.
Species captured inc luded  rainbow ( 0 +  and I + ) ,
chinook ( 0 + ) ,  c o h o  ( 0 + ) ,  D o l l y  Va r d e n  ( 2 + ) ,
mountain w h i t e f i s h  ( 0 + ) ,  l o n g n o s e  d a c e  a n d
scu ip ins .  H i g h e s t  d e n s i t y  was found  a t  Aspen
camp f o r  r a i n b o w  f r y  ( 0 . 4 3 / m 2 )  a n d  p a r r
(0.21/m2), c h i n o o k  f r y  (0 .77 /m2)  a n d  coho f r y
(0.26/m2). O t h e r  s i t e s  h a d  r e l a t i v e l y  l o w
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Stream/Reach L e n g t h
(m)

Area(m2)

Estimated
Parr

Capacity

Estimated
Fry

Requirement

Fry Density

No/m No/m2

Thautil 1  2 2 , 0 0 0 220,000 4,186 (24,600) 1.12 0.11

Starr 1  2 , 0 0 0 17,600 273 1,600 0.80 0.09

2 4 , 5 0 0 36,000 533 3,130 0.70 0.87

Denys 1  4 , 0 0 0 40,000 470 2,760 0.69 0.07

Total (excluding Thaut i l ) 7,490
(including Thaut i l ) (32,090)

1 Morice Lake t o 15.4 3.2 1.7 cobble w i th moderate
Gosnell Creek (10.2) some gravel

2 Gosnell Creek t o 33.8 1.9 4.7 gravel w i t h high
Fenton Creek (125.7) cobble

3 Fenton Creek t o 27.8 2.7 1.2 variable. low
Peacock Creek (5.3) S i l t  t o  boulder

and bedrock

4 Peacock Creek t o 10.0 1.3 2.0 gravel and moderate
Bulkley River2 (10.0) cobble

Table 29. T h a u t i l  R iver  steelhead par r  capacity and f r y  stocking estimates
based on hab i ta t  parameters and smolt y i e l d  modelling.

Table 30. Summary o f  general reach character is t ics  o f  the Morice River
(data from ENVIROCON 1981).

Reach
Side L o g  Cover

Length G r a d i e n t  Channe l  1 S u b s t r a t e  a n d
(km) ( m / k m )  Development  D e b r i s

1 Sidechannel development ( o r  channel complexity) -  proport ion o f  t o ta l
channel length  during l a t e  summer. Sidechannel length  i n  brackets.

2 Reach 4  extends i n t o  the Bulkley River,  f o r  a to ta l  length  o f  18.1 km.
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0.21 0.77 0.26 DV 2+ - 0.02
MW - 0.02
LND - 0.06

0.06 0.12 0 MW - 0.03
LND - 0.20
Sc - 0.01

0.02 0.02 0 MW - 0.01
LND 0.14

0.04 0.05 0.01 MW - 0.12
LND 0.15

0 0.19 0 Sc 0.02

Table 31. R e s u l t s  o f  f i s h  densi ty  estimates (No/m2} i n  the Morice River,
August 23-26, 1982.

Site
Rainbow C h i n o o k  Coho

Habitat O t h e r  Species
0+ 1 + ) 1

Aspen c o b b l e  edge 0 . 4 3

21 M i l e  o p e n  0 . 1 4
sidechannel

Lamprey edge g r a v e l  edge 0 . 0 8

32 Mi le  s i d e c h a n n e l  0 . 0 5
r i f f l e - g l i d e

Morice West g l i d e  edge 0 . 0 8
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salmonid d e n s i t i e s .

Juveni le s teelhead--1980 t o  1982

Sampling o f  f i s h  i n  t h e  M o r i c e  R i v e r
mainstem a n d  s i d e c h a n n e l s  h a s  n o t  b e e n
standardized. B a s i c a l l y  a  "random" assortment
of samp le  s i t e s  a r e  a v a i l a b l e .  A  d e t a i l e d
summary o f  s t e e l h e a d  d e n s i t i e s  b y  s i t e ,
hab i t a t  a n d  y e a r  i s  i n c l u d e d  i n  Appendix  6 ,
with h i g h l i g h t s  i n  Ta b l e  32.

Average sampled f r y  d e n s i t y  ranged f rom a
low o f  0 .136  f r y / m 2  i n  1980 t o  a  h igh  o f  0 .294
fry /m2 i n  1981. A  low d e n s i t y  o f  0 .156 f r y / m 2
was sampled i n  1982. I n  te rms  o f  consecu t i ve
years s a m p l i n g  a t  i n d i v i d u a l  s i t e s ,  m o s t
fol lowed t h e  pa t t e rn  o f  l ow  i n  1980 t o  h igh i n
1981 ( 2  o f  3  s i t e s )  and  h igh  i n  1981 t o  low i n
1982 ( 4  o f  5  s i t e s ) .

Average sampled p a r r  d e n s i t y  ranged f rom
a l o w  o f  0 . 0 0 8  p a r r -1;1'12 i n  1 9 8 1 ,  t o  0 . 0 2
parr/m2 i n  1980, t o  a  h i g h  o f  0 . 0 7  par r /m2 i n
1982. C o n s e c u t i v e  y e a r  s a m p l i n g  a n d
ind iv idua l  s i t e s  i n d i c a t e s  modera te  d e n s i t y
in 1980  t o  l o w  1981 d e n s i t y  ( 3  o f  3  s i t e s ) ,
and l ow  1981 d e n s i t y  t o  h i g h  1982 d e n s i t y  ( 4
o f  5  s i t e s ) .

Age and  growth

The m a j o r i t y  o f  j u v e n i l e  s t e e l h e a d
captured i n  t h e  Mor i ce  mainstem were  f r y  a n d
1+ p a r r .  V e r y  f e w  2 +  o r  o l d e r  p a r r  w e r e
captured. A  summary o f  cap tu res  and mean f o r k
length b y  a g e  g r o u p  i s  g i v e n  i n  Ta b l e  3 3 .
Mean f r y  s i z e  dropped f rom 42  mm i n  1980 t o  36
mm i n  1981 a n d  3 5  mm i n  1982.  T h i s  c o u l d  b e
p a r t i a l  ly d u e  - t o  e a r l i e r  s a m p l i n g  d a t e s .
Year l ing s tee lhead  p a r r  were  o f  rough ly  equa l
size i n  1981 a n d  1982,  w h i l e  t h e y  we re  much
smal ler  i n  1982.  T h i s  s m a l l e r  s i z e  c o u l d  b e
due t o  h i ghe r  1982 p a r r  d e n s i t y.

Populat ion es t imates

Very rough es t ima tes  o f  s tee lhead f r y  and
par r  i n  t h e  M o r i c e  R i v e r  a r e  summarized i n
Table 3 4 .  T h e s e  e s t i m a t e s  w e r e  c a l c u l a t e d
using mean sampled d e n s i t y  ( p e r  l i n e a r  meter)
times h a b i t a t  l e n g t h  ( A p p e n d i x  6 ) .  R o u g h
judgements o f  h a b i t a t  q u a l i t y  w e r e  made b y

applying mean d e n s i t y  t o  " g o o d "  h a b i t a t  ( 1 / 2
of  ma ins tem e d g e  a n d  s i d e c h a n n e l s )  a n d  0
densi ty t o  " p o o r "  h a b i t a t  ( 1 / 2  o f  mainstem
edge a n d  badcchannels) .  T h e  main  reason  f o r
doing t h i s  was t o  a d j u s t  f o r  b i a s  i n  s e l e c t i n g
sample s i t e s  i n  good h a b i t a t .  O b v i o u s l y  t h e
accuracy o f  t h e s e  e s t i m a t e s  i s  h i g h l y
quest ionable, a n d  numbers generated shou ld  b e
viewed w i t h  c a u t i o n .

A f u r t h e r  s o u r c e  o f  e r r o r  i n  f r y
populat ion e s t i m a t e s  i s  s a m p l i n g  t i m e  a s
re la ted  t o  emergence t i m e .  F r y  emergence
studies i n  1982 (ENVIROCON, i n  p r e p . )  i n d i c a t e
emergence occu r red  th roughou t  August ,  p e a k i n g
in m i d -August  a n d  v i r t u a l l y  c o m p l e t e  b y
September 1 .  F . H . I . S .  s a m p l i n g  was conducted
September 6 - 7  i n  1980,  A u g u s t  26-28 i n  1981,
and A u g u s t  2 3  t o  2 6  I n  1982.  O n l y  i n  1982
would emergence h a v e  b e e n  comple ted .  T h i s
i n v a l i d a t e s  t h e  a s s u m p t i o n  o f  e q u a l
recru i tment  o v e r  t h e  samp le  a r e a  (mains tem
Morice), c e r t a i n l y  i n  1981 a n d  1982,  a s  f r y
dispersal m a y  n o t  h a v e  s e e d e d  a l l  a r e a s
equa l l y.

Appl i c a t i o n  o f  F. H . I . S .  S a m p l i n g

Populat ion e s t i m a t e s  f o r  s t e e l h e a d  f r y
and p a r r  i n  t h e  Mor i ce  R i v e r  mainstem may b e
o f  q u e s t i o n a b l e  a c c u r a c y  a s  p r e v i o u s l y
discussed. C o m p a r a b l e  d a t a  p r o d u c e d  b y
ENVIROCON ( i n  p r e p . )  i s  n o t  " i n  hand"  a t  t h e
present t i m e .  W h e n  a v a i l a b l e ,  t h e  r e l i a b i l i t y
of F. H . I . S .  e s t i m a t e s  can be  ched<ed.

F. H . I . S .  samp l i ng  o f  t h e  mainstem i s  n o t
s u f f i c i e n t  t o  g e t  a  c o m p l e t e  " p i c t u r e "  o f
Mor ice R i v e r  s t e e l h e a d  p r o d u c t i o n .  O n l y
summer p o p u l a t i o n  e s t i m a t e  d a t a  h a s  b e e n
co l lec ted .  T h i s  i s  n o t  s u f f i c i e n t  because:

1. M o s t  j u v e n i l e  steelhead sampled were
0+ a n d  I + .  A s  j u v e n i l e  s t ee lhead
general ly  s p e n d  3  o r  4  y e a r s  i n
f r e s h w a t e r  p r i o r  t o  s m o l t i n g ,
sampling c l e a r l y  d i d  n o t  c o v e r  a l l
age groups.

2. L i m i t a t i o n s  o n  j u v e n i l e  s t e e l h e a d
surv i va l  m a y  b e  m o r e  s i g n i f i c a n t
over t h e  w i n t e r  l o w  f l o w  p e r i o d .
These a n d  p o s s i b l y  o t h e r  p rob lems
w i l l  b e  addressed i n  1983  sampl ing
and r e p o r t i n g .
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Table 32. Summary o f  1980-1982 juven i le  steelhead density (No/m2) i n  the
Morice River mainstem and sidechannel.

1980 1981 1982
Site Habitat

0+ Parr 0+ Parr 0+ Parr

Reach 1
1. Is lands above Gosnell mainstem edge 0.67 0

0.08 02. Morice West Bridge mainstem edge 0.15 0

Reach 2
3. 33 Mi le sidechannel 0.18 0.02
4. 33 Mi le mainstem edge 0.09 0
5. 32 Mi le sidechannel 1 sidechannel 0.11 0.01 0.39 0 0.05 0 . 0 5
6. 32 Mi le  sidechannel 2 sidechannel 0.24 0.03 0.11 0 dry
7.Lamprey confluence mainstem edge 0.28 0.01 0.08 0.02
8.Lamprey sidechannel 1 sidechannel 0.20 0.02

0.11 0.059.Lamprey sidechannel 2 sidechannel
10. Lamprey sidechannel 3 sidechannel 0.11 0
11.Lamprey sidechannel 4 sidechannel 0.29 0.03
12. 21 M i l e sidechannel 0.11 0.03 0.15 0.01 0.14 0.06

Reach 3
13. Aspen camp mainstem edge 0.41 0 0.43 0.21

Mean a l l  s i t e s 0.136 0.020 0.294 0.008 0.156 0.07

0+ 139 42.0 30-62 225 36.1 29-52 73 35.1 29-47

1+ 16 83.8 63-99 8 84.6 65-90 30 75.0 62-90

2+ 3 110.0 101-118 1 118 118 0

Table 33. Summary o f  mean fo rk  length by age group o f  juven i le  steelhead
captured i n  the  Morice River mainstem, August 1980 t o  1982.

1980

Age M e a n
Group N  L e n g t h  R a n g e

1981 1982

Mean M e a n  R a n g e
N L e n g t h  R a n g e  N  L e n g t h

Sample Date S e p t .  6-7 Aug. 26-28 Aug. 23-26



Table 34. J u v e n i l e  steelhead population estimates i n  the mainstem
Morice River,  1980 t o  1982.

0+ 180,000 224,000 140,000

1+ 21,500 6,700 63,000

2+1 N/A N/A N/A

Estimated Population
Age Group

1980 1 9 8 1  1 9 8 3

1 2 +  par r  i ns ign i f i can t  i n  F.H. I .S.  sampling.
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FURTHER DATA AND REPORTING REQUIREMENT

The c u r r e n t  r e p o r t  o u t l i n e s  t h e  r e s u l t s
of  t h r e e  years  o f  sampl ing i n  t h e  Morice R i ve r
system. M a j o r  emphasis was p laced on Owen and
Lamprey Creeks ,  w i t h  l e s s e r  e f f o r t  o n  o t h e r
t r i b u t a r i e s  and mainstem areas .  S a m p l i n g  t h u s
f a r  h a s  g i v e n  u s  g o o d  i n f o r m a t i o n  o n  t h e
avai l a b i l i t y  o f  h a b i t a t ,  t h e  r a n g e  o f
recru i tment  and j u v e n i l e  (younger)  d e n s i t i e s ,
and r e l a t i v e  " impor tance"  o f  system areas  f o r
steelhead p roduc t ion  purposes.  W h a t  we d o  n o t
have i s  i n f o r m a t i o n  o n  o l d e r  a g e  g roups  o f
steelhead p a r r ,  p a r t i c u l a r l y  i n  t h e  mainstem
Morice a n d  B u l k l e y  R i v e r s .  E m p h a s i s  w i l l  b e
(was) p l a c e d  on t h i s  f o r  1983 sampl ing.

Once 1 9 8 3  p a r r  d a t a  i s  a v a i l a b l e ,
hopefu l ly  t h e  e n t i r e  Mor ice  system can b e  p u t
in to  p e r s p e c t i v e  r e g a r d i n g  s m o l t  y i e l d  a n d
l i m i t i n g  f a c t o r s  i n  s m o l t  y i e l d .  T h i s  i s  t h e
pro jected focus  o f  1983 da ta  r e p o r t i n g .
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APPENDIX 1 .  Lamprey Creek biophysical sampling data
and analysis -  1982.

a. H a b i t a t  descript ion
b. F i s h  population estimates
c. F i s h  capture length-frequency analysis
d. Leng th -weight data (condi t ion fac to r )
e. S tand ing  crop estimates
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• H a b i t a t  c h a r a c t e r i s t i c s  o f  Z=4),9912,- , c 1

Habi ta t  u n i t _ -

ro .  o f  u n i t s  sampled ,

POOL
Value Z

0

PIFFLE
Value Z

GLIDE
Value %

6,
Average l e n g t h  ( n ) :0,:.:, / 7 / 1
Average wet ted  wid th  (m) 5./ E, 2
Average channel  w id th  ( f t ) " / y
Average depth  ( c a ) / 0 2:,.

.Average a r e a  (m2) /65- 1 4
To t a l  no .  o f  u n i t s  i n  reach g ` f  r,_.) 84,5-
To t a l  a r e a  o f  u n i t s  i n  reach (m2) / 5 , r 2  ,  -,1

:.;
1 , , , , , ,t z - . /  4 7

Average a r e a  l o g  d e b r i s  cover  (m2)

,

Average a r e a  boulder  cover  (m2) -
Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2) -

Average a r e a  ove rs t ream v e g e t a t i o n  (17.2)
. .

Average a r e a  cu tbanks  (m2)

Average a r e a  t o t a l  c o v e r  ( 0 2 )
I

Average % s u b s t r a t e  f i n e s

Average % s u b s t r a t e  s m a l l  g :  avel

Average % s u b s t r a t e  l a r g e  g r a v e l

Average % s u b s t r a t e  cobb le .

Average X  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 t

HABITAT TYPE
REACH LOGTE (m) 3 2 E 0

Es i lm fed  d isckars .e  O . /  ty.715
Average veloci-I-1
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-f.( Average for  Reach

LAMPREI CREEK POOLS GLIDES RIFFLES

RP-ACIA 1- - . . . - i % i % X
Habitat Class R G - R & R 6 - 1 6 - R 6 - t R
Length 3,93-1 c1 9 1 .-1 1 1 . 1 0 I 1 7 ! ? . . 0 - Q07m

17.q
1 r.,,r.tz,i ' 'R!7.2oS r 9  4., ' ,  1

Wetted width _7 CI.510.5 7 q c) 8 5 P, C, 5 9 - 8.P E.I
Channel width 1-3 12 IC) 13 11 1G,19 ' 6 It ia 12 IC, - 19.9 13.2
Area --. ;'.'"29 --1 GP3 lAS 1E, iV:i r 0 1141 .2-1 'S - .i'-t,117 fK-Z 5 3
Mean depth .11 . 3 .pq .?,0.04 .j..6 .g ,,2,.?: .I .1 .1 - .Q, 6.10
Velocity ,•( - - - - - . 1 . 1 - - - --- - rt.I I v  4,,

Log cover 0 C 0 0 0 0 0 .5 .5 0 .5 e, - .17
E.5
T.08

Boulder cover P./ 7 7 .5 '3 .5 8 g 2.5 .5 *7 _ EAc....1
Z3•1

i...,75,
j r l . A

Instream veg. Ce_'; ( J O 0 0 0 l ' i 1 .6 ,5 -1 - £.,5
'7.92

te, 6"
371•1

Overstream veg. (-5 ,., 0 0 0 o 9 .:5 1 t 3 - .8.) ,:l.-is:,
Cutbanks (... o 0

,
0 3 O 0 0 0 0 3 0 - 3 0

Total cover .7 7 7 .6 _'. RS 1 R 315 1 a.5 I - V-Zes S. VPIZ?.9
dr-Turbidity d r d r d r c l r (Jr cv Cr dr d r d r (Jr r1( - c  (r

Gradient - - - - - - .5 .5 - - - - - -

Fines S. In 5 5 5 5 5 b 90 5 5 5 - q.g„ 5.3
Small gravel 5 10 ao )0 5 JO IC) 15 5 15 JO JO - Q. II.(z
Large gravel 15 15 PC 30 .96 .9,525 490,90 30 3 36 - 91.3 9 M
Cobble 5 0 1 5 35 1 5 ' 5 0 _5C) 90 X , IC) 30 90 1 0 - 11 9 i 2 . 3
Boulder 61 . 0 ao 16 15 to Ao .95" 15 o2G15 15 -• 15.'i3 16
Bedrock 6 0 o 0 0 6 0 G 0 0 0 0 _ ,,J 0
Compaction lat.) 11.1) !Lid.) 'o-t) Iv - ) L kb-0_1c)-1-)Ar_).4)-1;0 .Vc,..).6_0 - ,DOLL) 1)0a,_)

;i6) . . i +  ,w,/s 1 , 9  (-(:,
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Habi ta t  u n i t _ -

Yo. o f  u n i t s  sampled .

Average l e n g t h  ( n )

Average wet ted  wid th  (m)

Average channel  w id th  ( h )

Average depth  (cm)
.Average a r e a  (m2)

POOL
Value

67

Z

PIFFLE

Value

9

Z.

GLIDE

Value

q

Z

Ltq,E -. -. 1 )74
q. -7 - , ,

i'r):7 ii',5 /2,3
_ - - a

1 j

•
- - -

...i 3  0  •

; :/.._( j,i__ /02.3-
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  reach (m2)

-
/ 0 7 -,/,,,,.:_j 4 /

- -

491-72_ 47 — /7`0-0 25
Average a r e a  l o g  d e b r i s  c o v e r  ( 0 2 )

Average a r e a  b o u l d e r  c o v e r  (m2)

Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2)

Average a r e a  ove rs t r eam  v e g e t a t i o n  (m2)
. .

Average a r e a  cu tbanks  (m2)

.

-r

Average a r e a  t o t a l  c o v e r  ( r 2 )

Average % s u b s t r a t e  f i n e s

A.verage % s u b s t r a t e  s m a l l   g r a v e l

Average X  s u b s t r a t e  l a r g e  i ; r a v e l

Average Z  s u b s t r a t e  cobble_

a v e r a g e / 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

_ _

. . - t ^

• H a b i t a t  c h a r a c t e r i s t i c s  o f  t a r ) y r - e - t . et.T

HABITAT TYPE
REACH LENGTH (m)

Esi.irned-eci d isckar3et  0 ,  3 9  m / 5 '
ci-1-1Avcrase ve lo
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cflr)r(,-- p o p e  6-f ‘  a

4014 P R El '  C R F  -
READ 2
Habitat Class G R G G - R G P R G R C - R P P G - P C T R

P6 II.1?J.-)1 \5 35 . 3 1, 1 --1 () 41 7,0 9,0 12 50 .5Length 7.1
Wetted width 5.7 Co 1.1 C 1

,
1 / I "q 8•RVt R.5 5 15 q 45 5

Channel width 1C)10 10 lo is 19 lo 10 10 b qb 11  0 1 i0 10. ti 15
Area 410515 g1.1 1801 1t) 4.-`),51 16 Cl. .-1139 160cto toR'VS  :
Mean depth .26 .61 Z .e

,CL
. .9 , / 1 .a .! •Z- .10 -9 1'.0-e3 .95.5 .1

Velocity .a 1 .c) .i 1.3 .6 -4,1 1.5 .5 1.6 ..(2,.5 - - .' - .?,5.5
Log cover .5 .5 I. 1 5 :- .) ,9 0 0 .9 0 d 1 I ? '25_

oBoulder cover . 0 0 0 0 0 •0 • 0 3 r, C 0 0 0 0 0 .1 0
Instream veg. I 0 0 .5 0 0 (2, 0 ' .1 .5 C) .3 0 .3 0 C,
Overstream veg. I C -5- 0 1 C C.) A : • ) 0 0 • 3 ,q • 5 ;,..‘:: 6
Cutbanks : T O 1 0 0 0 1 1 0 0 0 0 . :!, 3 i ./-_-,6
Total cover 3 .5 3 66 .5 i ' 1.3 4 3 .1 .7 :3 5.L 1 8.9 C •;.15
Turbidity Clr dr dr dr dr dr c ir dr dr c cir c dr dr dr dr dr dr
Gradient 0 5 .5 0 P 0 0 P , .5  g - - - - - , - : -

Fines 53 10 `IC)&.5,C',c,7C:"IS Z. 75 lo G 3c 70 k:, Co CO Co 3o'
Small gravel ',;:C0.,(>,c'r 1.0 CL 90 10 r..`,Jl'S R(. '7,0Fc, C. lc ac, 36 ao 1,0
Large gravel AC ':),C)vC 5 .9c, 5 5 IL 5 3o Eko e5-13 6" lc, 7 to _a0
Cobble 10_13 )0 0 0 5 5 'R= '`i0 16 10 c 6 lo /2 l'-'Boulder 0_40 0 0 0 0 c 6 C O G C) 0 3 0 0 0 0
Bedrock 0 6 G C) C) 3 0 C.. (..-, 3 0 ) c, ( ) 0 , 0C) ,6
Compaction 4b-4-)-k--)!),..),f.., .,-.' , :.)..-.“ 4(x).):,-.--0_ tc.u.,t p u-,J.C) 4 CA," '/..t , 1 co....) T , C i j ) ICU, c OW
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fliorice. p o y _  P of 2 Average for  Reach

LAMPREY CREEK POOLS GLIDES RIFFLES

REACH 2 .  Peal,' L.ton i % R %I  i %
Habitat Class R PG- R G D P i C R
Length 1 \ dc, LI 5 11 .5 IGO 4-K-14.c, 1-7.-1r r ..30.6

x 5-.1
(-1 a
D.-1

_
Wetted width 15 1,5- 3 8 R g5 1g R•5 C.• 1.9
Channel width r2:c-W39•• 7):3 I ( 6  ' 1 5 . 7 j . S 9 .  8

Area 65 1954 -In 4),)4.9519,Z) s<17,,7•1,,s-.r 4 • - - ..3 *1°'6")7'043')7 1,, • t..-m•-iy 40 v..a, 1. •
Mean depth •03 ,?,-.5 .15 .05 Db. 4 .85 .77 . 0 .05

Velocity - - :75 - 1-2-- - - - 1?(D (-\.1_L4
Log cover . . 1.3 0 0 0 ,4.2.5.5.5 .1..a li..sF c

c5
7}.... x.24

Boulder cover 0 0 C (-) 0 0 0 1..A.r.5-x. 0 0
Instream veg. .1 .6 0 .1 0 0 10 VG:1 V.it E .10F. • oc
Overstream veg. • `) -1 4,5 . 0 0 )•5- -10.%0

R- 11.-t
*‘-1.55"
;7,7 V%

..?,..f
1.93o

Cutbanks C, .1 i . 0 0 15 '• . .5•A3,?., cm •'• 6.1"Z.1.1 5F.IS
Total cover .5 c,-''.G.15 .3 0 0 H p .11g-orr7 .€''''''.),3,3•35 Ell.,..... •9•2
Turbidity dr c.11CIS clr Jr cir dr dr d d i
Gradient - - - - - - , 0 r-.Q ,g

Fines i5 C-<-":,15 AO 15 56 ?,,S
•

21a6 59:9 18.9
Small gravel 55 -',I390 55 G_Sas R1.6 gg.0 416
Large gravel 9E 'tr:, 15 95 Pn 96

„c95
3"' Q,.9. i Li OS

Cobble Q g 0 G ,g 0 .7 C I 1C).C1 7,5
Boulder 0 r_. C., 0 b o o 0,9 0 0
Bedrock 2 6 .) 6 b 3 6 0 o 0
Compaction V.:uu1sg.6 -C.u)l'i-u i,'(--“")-1.(-)0s Y-.., ' ,1,7-'-' :JD-, C..)`-',--'rweihne

R• Q n 003 /s  13.8 cVs
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Habi 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  wid th  (m)

AveragechanneI  w id th  (m)
Average depth  (cm)

Average a r e a  (m2)

POOL
Value

-

Z

RIFFLE
Value Z.

GLIDE
Value

/

Z

i i
.
,

- . 2.
C-

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  reach (m2)
1 0 2,1-2- 11 /

% g q 3 “ 3 ' t /42.- Z.L.
Average a r e a  l o g  d e b r i s  c o v e r  ( a 2 )

Average a r e a  boulder  cover (n.2)

Average a r e a  inst ream vegetat ion (m2)

Average a r e a  overstream vegetat ion  (m2)

Average a r e a  cutbanks (m2)

•

Average a r e a  t o t a l  cover  (m2)

Average % subs t ra te  f i n e s

Average % s u b s t r a t e  c;ma]l  g: av-.1

Average % s u b s t r a t e  l a r g e  g r a v e l

Average 7  s u b s t r a t e  cobble_

Average X  s u b s t r a t e  b o u l d e r

Average Z  subs t ra te  bedrock

__ _

• H a b i t a t  c h a r a c t e r i s t i c s  o f  L a i m 6 r , - ,
. .

HABITAT TYPE
REACH LENGTH (m)  /  c i C 7  0

E S t i r n c i f C c i  C l i S c  k a r 2 e

A v e r a g e  v e l o c ; 4 ' , /

0 43



-51-

0 1  0 1 1
Average for  Reach

LAMPREY CREEK- POOLSGLIDESRIFFLES
REACH i x % itr % i

Habitat Class R R P K P P G R _
Length II 9••11• 1 S

,•I•sl
51a / i ..27.7  .Pt•I

_
Wetted width 2 3.7 1.5 ,.-/ 5 5 `.8 2-• ..q.2
Channel width 8 5 6 10 . 8.7 I,
Area c̀-, 9 -7.F M "cig 15- s'41 T.1 1(1.9.a1(:,.:.',5..-1y1

L9
7,31

Mean depth 14' ,C).05.65.‘,.; .0`3..45 f3g ,
Velocity .3 .20 — — — — — _ —

Log cover G 0 0 .2 .o.S.-33 TiTf.•5-5 0
,g.o5
5.c,

Boulder cover 1 .1 .G r.C. o 0 /.6
z .3 • I

-7,,pa
Instream veg. •R C: o 0 o o o .c./ G
Overstream vel. ,g r o . 1 0 • 1 v•I • P C
Cutbanks 46 — o 0 o •R • . 'R- .1 t..2 ,15"

Total cover • ..6. I . L .9 ..05-‘, 4.i.5
Z.75 • LS

i g 5
7.A5-

Turbidity cir ,C1( cJr CV d i Jr cir ,cir dr
Gradient — _. __ ____.— __ —

Fines g6 16 2,,,_,5 C SO
•

X1.1 96- 119
Small gravel lc) 9,c)a() PC)C) SC A. 13 O
Large gravel 16 9 3 2\ C) 35 35 IO .Z.. l 10 2,6.6
Cobble 2 0 -_-)P• D 11-, 35 bc) ,C.1 ac) ,6,5"
Boulder 5 5 P,C) 5 5 6 3.1 S Ig.6
Bedrock (!) c, G. c) o 0 tO
Compaction ! .-3,_ r ix) ac,,-f,b0.., 0.1) -k--u-, - tow 4,,t)L.,
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Habi ta t  u n i t _ -

ro.  o f  u n i t s  sampled

Average l e n g t h  (m)

Average wet ted  wid th  (m)

Average channel  w id th  (m)

Average depth  (cm)

Average a r e a  (m2)

POOL
Value

1

%

RIFFLE

Value Z

.._-,3  . . . . . . . .

GLIDE

Value
-;—,

Z

.4) ._w
,  -

,  - . _i , -  r

— Q —/ ..,
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  reach (m2)
j1!)3 .,

1 ‘ 5 0 /8 /8 _-79, 64/,
Average a r e a  l o g  d e b r i s  c o v e r  (r12)

Average a r e a  boulder  cover  ( 0 2 )
Average a r e a  inst ream vegetat ion (m2)

Average a r e a  overstream vegetat ion  (m2)
•

Awerage a r e a  cutbanks ( n 2 )

-

Average a r e a  t o t a l  cover  (r12)

Average % subs t ra te  f i n e s

A.verage % s u b s t r a t e  c m a l l  gz 'ave l

Average % s u b s t r a t e  l a r g e  g r a v e l

Average % s u b s t r a t e  cobb le .

Average i ;  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

-4 - - -

• H a b i t a t  c h a r a c t e r i s t i c s  o f  p l i f y l  r  (  C  C  " ",``

HABITAT TYPE
REACH LENGTH (m) rt r o

Esiimaled 4 , 3 e  0 , 5 1 i - 5
A v e r a g e  V e l 0 ( 1 4 . 1
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Rrc  cc
Average f o r  Reach

Leif. ( 1 . f i - v - T E P I I P E R r D E L  C R E E K
POOLSGLIDESRIFFLES

? i Q :

R e 6 , J  4 M ,
i % i % i %

Habitat Class G R G - R & R P P G R
Length )o.0.?)-1.5c )o 3 1 I 3.3V;T,(A.1-V03253
Wetted width - 1.7 1,3 1.8 ,,.,' s i 1 9 g,s 1-C
Channel width c,15'',-;7,-9:---2',-;2,5 ';'5 ._";. P‹ .95
Area 17.91.041,,.l 30 3 IL IC) 166,gt, .(,,•41'=.64'1F,,c;
Mean depth .2,5 .1 .25 .05 .i. ' .j- •S .3 .15 .c6
Velocity .9, •5 .a .5 .r,' .7 0 0 no

.C, r u . 5 7

Log cover o 0 .5 .1 1 3 5 5 4:45
1Fe .5 r  e .03x .

Boulder cover 0 0 0 6 0 0 0 0 0
Instream veg. 0 C 0 0 o C . 0 0 0 0
Overstreamveg. I 0 I I 1 C R c

57.9
L I

Cutbanks I C....1 1 1 (-) 1 . 1 .A1
V. - 7

2,:c
7  • 3

Total cover o, C 1.,(oa.1c) c) B ?)36 Vst 17.1,l'',---iyIs
Turbidity d r dr dr dr dr Jr Jr dr d i cir
Gradient .5 I o 1.50 I (1 C -17 ,I.9, _

Fines 30 13 ?,C)PO 30 10 Go C,() 3,0 1 7 . 5
Small gravel IC 13 la I0 SO IC --.., :-:, 15:1 10
Large gravel RO10 9,0 30 dic)3010 ic a0 33.1
Cobble 10 iC, 10 10 0 0(...)0 0 1.6 I 1,8
Boulder C 0 0 0 0 0 3 0 0
Bedrock 3 t. Q 0 O o 0 0 C)
Compaction 165J..) 11,0i 164) 1 0 4 - '  / I  A )10-4) -FCPt) j L X A )

y ' l e s s  . 7
xarig-c+5-v nYs 1 . ‘ z .  CCS
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Habi ta t  u n i t _ -

Yo. o f  u n i t s  sampled .

Average l e n g t h  ( a )

Average wet ted  wid th  (m)

Average channel  w id th  (m)

POOL
Value X

RIFFLE

Value
1

Z.
GLIDE

Value X

Average dep th  ( c a )

Average a r e a  (ms)

1J 15
c -- -,/, t / im

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)
3 l .03 6,9

/ / 6 1  _ /5 43 US- %tc
Average a r e a  l o g  d e b r i s  c o v e r  (m2)

Average a r e a  b o u l d e r  c o v e r  (m2)

Average a r e a  i n s t r e a r  v e g e t a t i o n  ( n 2 )

Average a r e a  overstream v e g e t a t i o n  (%22)

Average a r e a  cu tbanks  (m2)

-

Average a r e a  t o t a l  c o v e r  (m2)

Average % s u b s t r a t e  f i n e s

A.verage % s u b s t r a t e  c m a l l  ..I. ,T;ta

Average % s u b s t r a t e  l a r g e  .g rave l  •

Average 7. s u b s t r a t e  cobble_

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

• H a b i t a t  c h a r a c t e r i s t i c s  o f

HABITAT TYPE
REACH LENGTH (m) 4  re cc

Estit,alea d i s c h a r 2 e
Average veloc;-i-1

0,C
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OiN;(<_, Average for  Reach

ary:)r.c• ., Cr-C. . .e f .  P IMPERNEL CREEK-7-R1 POOLS GLIDES RIFFLES

AbOve ‘ i ' f l I k
Habitat Class

x % x % i %

P R G R P R P G R
Length 3 3 7 9 -41-ZS 9 SoE45 '10.7

, Wetted width g 1,9 1.505 a 1 1.5 1.9.
Channel width 5 8 3.5 41 9) . oe, 3.8
Area 1 3.6 135 0.5 G 9, 1-f7,..5--7,7 135p5.9,%,.3°95.1
Mean depth .15 ,c5 .is .01 .15- .10 .16 .15 .o-,
Velocity 0 - .os - - , c -.-.... -- - -,
Log cover • • o - - G .5 .1 Vs .5 ;:!03
Boulder cover a I 1 P O .1

,
e3-:3

Instream veg. .5 o .5 C . 1 6 It. G•.- .7-, -5 0
Overstream veg. 1 0 1 0 P o 31,..5 I 0
Cutbanks , 5 0 0 C) ..4; , -1

.
, .6- o x • rw.to b

Total cover a.5 1 S a 3.1 .3 ; I t 3o 3 P,P P:T
Turbidity dr dr Jr r r (Jr ar clr (Jr cir
Gradient - - - _ .._ - - -

-

Fines g 5 0 &) 5. to 5 . ' i9C), `40 41.A
Small gravel 9s. gC AO d5 4; 1V, 27.8 0 25,5
Large gravel ,..11 - t 15 /IS 1 1(.) 11.6_, 30 10.1,

j )  ,1,Cobble 10

_20
30 K) 90 I() 15 10 lo

Boulder G 3D lb 5 o 0 C) 10 8.5
Bedrock 0 ;) C) 0 0 C) C) 0
Compaction i -L) Qa.i.) 43.,,).1t.J..)o,d ..6.) -10.-- -4.) _

ccJihnos
57.0if t .01 . 3 5  c f s
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! ` r E C I E S

-,
AGE fl-RANGE II

MEAN
WEIGHT C, p 7, TOTALBiomass No /M1

DENSITY
BIOMASS
DENSITY 1 ,  t i n f I C

iNo /  mete

_4
Rbk. C-1 o,°-5C-31.-ii O.Vf-.4-7 .0.8 g•75- `.SG C.CE 0.05 0.60

,_
14- 7q-Sci 6.1.00 6.1E 3 0.@ ?.75 ,21.,24 0.04 C.al Cl•G)

0.1-7
0.96

94 i10- Z 16,0 I6,G0 9 0 , t 6.50 41.1q 0.0:, 0.10
if).qCk.-1 16-183 13,9,og.5.aa 0.8 3.-15 81.59 0.0.1

k5:Q27 0.1 2 , f • f t
0.13

1.°,
P. n( A r . n-i- .1,-.3,0 55.61 9.9 Sk g7 o.g '3c3.157-4.1q 0.'3'3

(1.11 04 50-76 6.1.11 sor,)_ g3 0, 98,75 81.1(n LC)._ d.e,-; I.G16

Mw lE g 55.0c 9,9k 2 0.5 9.50 5 ,q 0 .0 . O•oG 6,17

I - r v r cl - 19 I 56.05 3.50 ad. 0.4, 9,7.50., cl_G•I'. 0 .9, 7 0-9 1.87.
(014,j k,6-138 109.39,14.11 3 L.P., 3.75- 5s7.9 C.041_ 0.51 10.P(,

Surery 74-17 ,i3C.Q.79;15 3 0.8 3.75 36.1.6 0.61 0.35 0.2,6
._

,
I

DATE * 4 5 2 - AREA 1 0 .   M2
LING ,TH  I 1 ,7 M

SITE is 1 r t d y� S ;� e

RAIIIT-AT DESCRIPTION: c i t e  /C..7(.,-Ie h(-)i- i64. ,c. A

Discharge a L f ' l -  1 4 $

Temperature ( 0 C )  I L  °

Hydrau l ic  Type P o o l

Z a r e a

Gradient

Tu r b i d i t y  d e a r

Gl ide

-79\•5" v9, Z 5

R i f f l e

mean w i d t h

mean depth

X c o v e r

7.9  6 . 1 5 -
• -.3 . 1 1.

6- 5
cover t y p e l S.

substrate2 1✓10j5Gl0  LE, 15 F 5 S C , 5 , L G . 1 c

CO.NVENTS:

1 L  l o g ,  B  bou lder,  I V  i n s t r e a m v e g e t a t i o n  O Vo y e r s t r e a n v e  st ,e tat ion,   C  cutbanks

2 F  f i n e s  S C  s m a l l  g r a v e l ,  1 G  l a r g e  k r a v e l , c   cobbles,  B  b o u l d e r s ,  B r  bedrock
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PECIES AGE II-RANGE
_.
II

MEAN
WEIGHT C, p

- - - - T O T A L
E BlOmASS !

 N o  /W,
DENSITY

BIOMASS I  /  IIA iC
DENSITY ' N o  m e t e

. .
R6€ o+

,
37-5-116A0 IAA 10 0 .75 , 19.33 15,P1 . 0.1P 0 . 1 2 OAF)

05;14 BI-c15- .B841 7,61 () 0 .15 8.co Cc.cta _o_,(31 0.5
g4 )1B- . \86c,li.e, 1 0.75 1.3s P3.7-70.0i 0.91 0.0q

lei C.,151.66 ; q , i i  , I O75 1.33 .3.55_ . 0.01 0,34 (3.0c1_-1--
L9•11 0.Cs 1  1..21 I.E, r

Cci-n G-f 66.58 ?).61 1g 0.15.16.00 5.6.19 _0.11 0.51 1,1a,56-8c.-

CR. cr 51-6-,L 6O.53 ..4i, , 6 C-75. 8.00 _ic1.6 0.0-7 _0.1-7 0.56.

l-ru ID 53-115 69.76, 1A5 51 ic,•7568.00:931.e6 0,5c/ ,R.o• el.-76

. .
-

I

al Mc e-t- AM PREY CREEK D AT E
Reach

AREA 111 . 1 . M 2
LENGTH, 1-1.

HABITAT DESCRIPTION: W e  6 - )  

D i s c h a r g e  i . r t ' . . 1  3 . 5 -  LF5

Tempera tu re  ( ' C )

H y d r a u l i c  Type

Z a r e a

Pool

Grad ien t  C ) .  5

T u r b i d i t y   C l e a r

G l i de

1 0 0

R i f f l e

mean w i d t h

mean d e p t h

8.0

c o v e r

c o v e r  t y p e '

q.6
B,zv10 J

s u b s t r a t e 2

c-13_, c3aCy
CCWENTS:

I. 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 Vo v e r s t r e n i n  v e s e t a t i o n ,  C   ra t taaas

2 F f  I n e s  S C  s n a i l  gLay..1.,1G l a r i  a . r a v e t .   r 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-RANGE i i WEIGHEANTC, It I ii EsIgaSSDENSITY61:12Z1V I No  / ,,

Rh- 0+ 33-50 58.88 0.67 16 0.15 81.55 19.'28 0.Aq 0.19 1.81.
0-6c1
0.1,‘,
0.11

H- 61-8I -15.33 9 .?,1 k 0.-6 8.00 5 5 . 0 5 0.11 1 9 7
(a,i- q8- 115 1O6•5 13.9 `i 0.15 5.33 10.5ct 0.01 0.c15
2)t V14 1.11.03,P.90 I 0.15 1.55 '5`.9\3 0.09) C_.543

16('•11 0.1 < „9.1_ q 0.10
CO O 0-F 51-7o 61.,, 3.2_, 1 5.53 I1.3-1 0.0-1 0 . 2 3 0.1C,_Q.15

_
c+ 4_-7Erka,,,c.,,, 3.31 8 0.7510.0 9:5.341 0.19 O R B acips_Chk,

Dv 6+ 50 5O.ODI.9 5" 1 075 I - '3' I.G1 0.0,R 0 .0  Cs'. 0.11

raw 1-10q 70.15 6.2c1 6 0.15 10.(07G1.11_0.141  0-10 0-9P,

LND 15-891_`66.53.6,,-4P1 0.15 3(01.00liC,•73 0.41ra 1.5 G P.76L 1

6.121e EL.t  C. REvi,
Reach 2.

DATE A 22R"'"=)43,2‘AREA M 2
LENGTHJ.L.6..)A

SITE* 5 .

HARLIA.T DESCRIPTION: G I : e i r  / 7 4 : (  t i t  l & r  l i m n

•
Discharge

Temperature ( . 0 N/R
IJs Gradient . 5 - -  3 %

Tu r b i d i t y Clear
Hydrau l ic  Type

X a r e a

Pool Glide

7'f.8
R i f f l e

90.9,
mean w i d t h
mean depth

X c o v e r

.01
6.9 . 7 0

cover t y p e ' L,7V,0 \./)C

substrate2

CO:I'MNTS: U  4

V= S G -,';'6
C 10

:tm o ' s ( i H

Vio,S6A0 I-G
c-to

E a r

1 L  log.. 13 b o u l d e r,  I V  i  !stream vegetzt ion D V  ovor,trenrn vez.e t_ation„ C  cutbanks

2 F E i n e s ,  SC s n a l l  g r a v e l ,  1.6 I t h e  s t r a v e l  c  cobbles,  R  b o u l d e r s ,   f i r  b e d r o c k
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TECIES AGE R-  RANGE
-
II

WAN
WEIGHT Cr T; ii

TOTAL
filOmASS

No/Ail
DENSITY

BIOMASS
DENSITY No /  mete

R6t ( I t 36.17 0.56 PG 3'.5o IR.16 0 . 4 n . i i i .-41,9,61-15
Li Ti 'IL) 4.,15

40.Z0
L L.6.,0 ).Q5 G.19 0.01 0.05 0.09

n.oqqt °RC 10.QI 1 0.80 1 . 5 IP.--ifo 0.01 o.lo_24
oil.' .0_, c c 0,r, q ,p.5q

py 04- 3?)-90 361.330.61 3 0.80" 3.75 P,99 0.02 0.0 C•P
+ G 5 65.0 D.75 I 0.80 I. A3 0.0( 0.0 0.09

0:-.. -5.7 rd. n.c), ,,,c,)5
Jviw le,--c.2 9.95  I ,0.80 15.00 33.71 0.11 0 4 5 1.11451,15

LNI-) 11-7 1 39.1-11,03 l R Q.So15.00 15.-11 0.0 0 Ag 1.11..

HABIT-AT DESCRIPTION: ley 5 A -c, C o l i c  r i  c , o

Discharge CO N. 30..15 1 0 . 5  c6
Temperature ( % )  l a °

Hydrau l ic  Type

X a r e a

Gradient ( V / R ,

Tu r b i d i t y c_1ear
Pool Glide

; C )

R i f f l e

39
mean w i d t h

mean depth

X c o v e r

cover types

6'6 8 , S _ 5
0.10 ( 1 ) . 5   0 . 1 0
D.g 0 . 9 ) C  0 . 5 3
C. I v  cv

substrate2 flO)5C.,0- I-610 Le-2,3
C I O Ct

F  1 3 6  ,L6 'AO

C)i

COnaNTS:

L l o g  ,}1 b o u l d e r a V  i n s t r e a m v e g e t a t i o n  OVoyerstrenm veze ta l_gm_c_cutbanks

2 F  f i n e s ,  S C  s m a l l  c r a v o l .  1.0 l a m e  ; t rave l .  C  cobbles.  R  b o u l d e r s .  E r  bedrock
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rECTES ACE II-RANGE
_
i t

MEAN
WEIGHT C1

_
P 1;

TOTM.
BIOMASS

No /M4
DENSITY

BIOMASS
DENSITY iNo /  ! t t :

..
Ri-,k c.)+ 3I-co lo.c,( 0.15 6f) .0-75M8.06 G6.24 O. O. .1,1q.

H- (s3-s6 76.03 4, 66 33 0.6  41/1.5 I 2.2.8 0.9,,a I, p 5 1,9.9
e r i -  lig- °lit° 12, 10 0.6 11.50 15t.01 0,07 0,e4 0.51,-,'-1

;4 Iga.-13P ,.PL&DP1,65 g D.1_,,,_a .50 51.63 c.01 0..'3c1
.1.51
0.11

0.1G.
G.77
0.06

IV -7.0 Ctic,
C*- 9-1 ip, 1I3,coI.5.81 I 0.5 1.a5 l_4.1510,ci

ftivu i 50-150k,6.69 6.65 11 G. S 1?,75 cll.' A a.o7 0.5o 0 - 6 5

LN-T) 2A-83 50.13 1.741e\( C. E,r)c,'..P,70178,Cg C. 0.97 9481

cf,ckery 77-16 IOW, 18,72 6 0.6 7.50 19n.4t3 C.04 C.76:, 0.3.-
4,

(;rice- LAMLE'Z, CRE-Eg
Reach 2

DATE L113242, AREA d a g , M 2
LEND at ig i 'S . /A

HABITAT DESCRIPTION:  / p c ,  h  t 1 P v  F a r ,  o ,

Discharge - - Gradient O
Temperature ( ' C ) HO C. Tu r b i d i t y  C l e a r

Hydraul ic  Type

area

Pool

57.5
Glide R i f f l e

...mean width

mean depth

8.1 5:Gt
•G3

Z c o v e r  9 , 7 0 . S
cover t y p e l L TV,OV,1 L I V 0

substrate2 T2z."),sG4K),LG'),:-1,c

COnaNTS:

1. l o g  ..H 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 Vo v e r s t  ream v e z e t a t i m   C  c u t t a n k s

2 F  f i n e s  S G  s n a i l  ! t r a v e l  I   c o b b l e s  R  b o u l d e r s   B r  bedrock
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`:'KISS AGE f l -RANGETI M ANWEIGHTC1 p n
TOTAL

SlOtAASS
No /MT

DENSITY
BIOMASS
DENSITY • I:nne

N o  /  M e t e

W O  M i l l I R M I M I S M I C 1 1 0 • C l i

. 6 6 0.410
.-rfs 9,6.1z4 1.a a• 6 9.5P

' . 9 , G. •  ,-, O. s' 0.15-
. c s 9.G—

c4 .7.. .9 5.00 Lot P, 0.64 9.9.. . 0.0° 0.02 r . i 5
14-- • _ is 5 ill- 0 16.06 0.c,, Q 1 . :3 0.G7

55.1 i 1, C. , 0 a r

04 O f 9CLOD .1 - 6.110 1 k'2_, ( : ) , • " 6 . 0 . 0 . 0

I I I I

;02 ,  L  A  n E g a  C U L L

Reach 4-
DATE A.n n Ras AREA g 4 • 1 M 2

LENGTH 15—M

SITE.  1 1

RAESTAT DESCRIPTION: hob

Discharge Q N 4.45 7.16-r5
Temperature ( * C )  1 1 °

Hydraul ic  Type

X a r e a

Gradient W I Z

Tu r b i d i t y C_-lear
Pool Gl ide R i f f l e

AC
mean w id th

mean depth

X c o v e r

1.9 g • 0 5 -
0.2,0 0 . 0 5
g.a 0 . 3

cover t y p e '

substrate2

CCavaNTS:

Fg5 Sc310)L6- 90  F  15 SGRo
C.A0, 135 L 3 C ; b 5

L l o g  .11 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  OVoverst r  earn v o z . e t a t i o n  c_catb :a l i tn

2 F r i n e s „   SC s n a l l g r o v o l  k n a l l e  g r a v e l  c o h l t l e s a  h o u l d e r s . l i r  bedrock
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rECIES AGE 11-RANGT 11
MEAN

WEIGHT C1 p Ti
TWAT

BIOMASS
Na /MM
DENSITY

BIOMASS
DENSITY , Dmic

N o /  mete

n- s -61 51,11159 9 A S 6. 4G.95 0.97 1.50 I.007

14- \ 4 10E,L) 13.67 I OR5- 1,05 l ' i . q G.04, C . 5 0 . 0 1
\•79

0 . 0 7
. ) . - i L, 0  i C. O 9

T v i .C)
r

7 .2 .9 l O•qg Low 7.L7 0.09 0 .

tflonca II",11)r--RrvT441._ D A T E  A . v . . . 8 3 AREA 1 4 2  Y o l k
LENGTH  I B  M

HABITAT DESCRIPTION: c . ; E ( r 4 T k A ; I i c l e

D i s c h a t Te  Q t y . ( )  s  1 4 i S  i GS G r a d i e n t  0 - 1 ? ( D

Temperature  ( * C )  1  ° T u r b i d i t y  C I e a r

H y d r a u l i c  Type  P o o l

X a r e a

G l i d e

616.

R i f f l e
3 . 8

.mean w i c t h  I  3

mean d e p t h

X c o v e r

' 1 0

7 A  0 .
cove r  t y p e l C u  C

s u b s t r a t e 2 ?,o SG; •=iO F 1 0 ,  SG: 9C.) LLACS
C I D  C . _  I 0

COnsaN TS:

1 L  1 1  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 r i  O V n y. ! r s t r e a m v e  &e t a t i 2 , 1

2 F f i n e a j   rAs. m i l l  R r a v o l  T. 0  l a r i pe  k r a v a l x  r o b b l e e  R  b o u l d e r ? :   R r b e d r o c k



-63-

.
!IIOES AGE11.-INNGETI MEAN

Vata i f CI p n
TUAL

BIOMASS
No /M1
DENSITY

BIOMASS
DENSITY

,limic
N. , /  mete

.-7-::ucker
onIL,

40K

L
. . . . - - - - -

'
p
-

-ol ice DATE A.V.P...4aZ AREA I  SG   112 S I T E 0 2 , _
LENGTFL

R A M AT  DESCRIPTION: I - S o ;CN krAho;-4-c,

Discharge

Temperature ( ' C )

hydrau l ic  Type

X a r e a

Pool

-77

Gradient e " ---

Tu r b i d i t y  C l e a r

Gl ide R i f f l e
3 3

,2 o
mean depth

X cover

0.15 0 . 0 5
IG.G I ,G

cover typel L   121/1.2.4,4C S.

s u b s t r a t e 2 5G95) LCAQ  F  0 ,  SE-73,\—(.70
C15 P  SC.

COK'aNTS: n U   u CA r- ( f i f e
1/4.)nA 1  e c -t S‘..)S e c :  n (rindr  ‘ r n  G h t -  -  r n  r n

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 r a t i o n , O Vo v e r s t r e a m  v e n e r a t i o n  Q. . . .curb:a&

7 F  f i n e s ,  S C  smal l  c r a v o l  I . G  _lame c ravQ. ,  c  cobbles ,  Ft b o u l d e r s ,  B r  bedrock

•
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Rainbow Length-Weight Data -  Morice System

r2 =
a =

0.96
0.77

b = 1.0352 x 10-5

r2 = 0.99
a = 1.18
b = 1.045 x 10-5

r2 = 0.99
a = 0.71
b = 1.085 x 10-5

1. Owen Creek -  S i te  1

n = 21

2. Owen Creek -  S i te  7

n = 12

3. Lamprey Creek -  S i te  3

4. Combined

n = 13 r 2 = 0 . 9 9
a = 0 . 1 7
b =  1.203 x  10-5

n = 46

Empirical formula:

wt(g) =  1.085 x  10- 5( 2)3 I



k-values used f o r  Morice River System

Rainbow 1.085 x  10-5 0

Coho 1.2 x 10-5 9,3

Chinook 1.1 x 10-5 0

Dolly Varden 1.0 x 10-5 k3

Cutthroat 1.1 x 10-5 its

Mountain Whitefish 1.35 x 1 0 - ' 5c3

Longnose Dace 1.15 x 10-' ' 0

Redsided shiner 4.0 x 1 0 - ' , z 3 . i

Sucker sp 2.5 x 10- ' £2. .33

Cottid 1.0 x 10-5 43
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Reach S i t e s  F i s h  Density(No/m) Standing Crop (No)

1980 1981 1 9 8 2 1980 1981 1982

1 1  2 . 3 9 1.19 0 . 6 0
3 2 . 8 2 2.29 0 . 9 3

x 2 . 6 1 1.74 0 . 7 7 5,417 3.611 1,598

2 4 / 5  2 . 7 4 2.43 1 . 8 4
8 2 . 5 0 3.64 2 . 4 1
9 1 . 9 0 6.96 4 . 1 3

x 2 . 3 8 4.34 2 . 7 9 18,571 33,864 21,770

4 1 1  0 . 5 0 - 2 . 5 2 1,414 - 4,276

Pimpernel 1  2 . 0 6 - 1 . 6 7 9,076 - 7,357

Sampled reach to ta l  (R1,
(R1,

2)
2, 4  and Pimpernel)

23,998
34,478

37,475 -
35,001

Estimated stream to ta l 44,794 69,950 45,473

Steelhead f r y --Lamprey Creek

Site 11 representative o f  g l i d e / r i f f l e  hab i t a t  on ly.  A s  Reach 4  has
50% pool hab i t a t ,  apply fac to r  o f  . 6  t o  1982/1980 r a t i o  t o  form an
appropriate estimate ( i . e .  (2.52/ .50)  x  1414 = 7126 x  . 6  =  4,276).
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Steelhead 1+ parr --Lamprey Creek

Reachl S i t e s Fish Density(No/m) S t a n d i n g  Crop (No)

1980 1 9 8 1  1 9 8 2  1 9 8 0  1 9 8 1  1 9 8 2

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

x 1.01 1 . 0 8  0 . 4 1  2 , 1 8 2  2 , 3 3 3  8 8 5

2 4 / 5  1 . 2 7  0 . 7 0  0 . 6 9
8 0 . 5 5  2 . 2 7  0 . 0 9
9 0 . 1 9  0 . 4 8  1 . 9 4

x 0.67 1 . 1 5  0 . 9 1  8 , 2 6 3  1 4 , 1 8 3  11 , 1 8 2

Pimpernel 1  0 . 7 6  0 . 0 7  3 , 3 8 1  3 1 1

Sampled reach t o t a l  (R1,  2 )  1 0 , 4 4 5  1 6 , 5 1 6
(R1, 2 ,  and Pimpernel) 1 3 , 8 2 6  1 2 , 3 7 8

Estimated stream to ta l  1 9 , 3 2 0  3 0 , 5 5 0  1 7 , 2 9 7

1 S i t e  11 representative o f  g l i d e / r i f f l e  hab i t a t  only i n  1982. A s  par r
habitat associated more wi th pool environments t h i s  s i t e  was not  used
for extrapolat ion purposes.
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Reach S i t e s Fish Density(No/m) Standing Crop (No)

1980 1981 1982 1980 1981 1982

1 0 0.06 0.43 _ -
3 0.09 0 0.18 _

x 0.045 0.03 0.305 107 71 725

2 4 / 5 0.15 0.12 0.57
8 0.05 0.06 0.09
9 0 0.06 0.71

x 0.067 0.08 0.46 1,009 1,205 6,927

Sampled reach t o ta l 1,116 1,276 7,652

Estimated stream to ta l 1,116 1,276 7,652

2+ = 7,652 x  2 .4 /  x  2.4/3.4 = 5,400
3+ = 7,652 x  1 /  x  3.4 = 2,250

Steelhead 2+/3+ parr --Lamprey Creek

Reach 4  (S i te  11) n o t  applicable

2+/3+ r a t i o  was roughly 2.4/1,  therefore standing crop o f
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APPENDIX 2 .  Owen Creek biophysical sampling data and
analysis -  1982

a. H a b i t a t  descript ion
b. F i s h  population estimates
c. F i s h  capture length-frequency analysis
d. S tand ing  crop estimates
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Habi ta t  u n i t

ro.  o f  u n i t s  sampled .

Average l e n g t h  ( n )

Average wet ted  w id th  (m)

Average charaaeI w id th  (fa)
Average depth  (cm)

Average a r e a  (m2)

POOL
Value Z

S

PIFFLE

Value Z .
GLIDE

Value Z

2 6 - #
_

24
11,4

___12.3
1.2 4-9

P.9 75 9 23--f

422- i gs.9 CI .5
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  reach ( a 2 )
g 5 P i a

3 6  1 3 1 el0f+S. 4  Oan
Average a r e a  l o g  d e b r i s  c o v e r  (m2)

Average a r e a  b o u l d e r  c o v e r  (m2)

Average a r e a  i n s t r e a m  v e g e t a t i o n  ( n 2 )

Average a r e a  o v e r s t r e a n  v e g e t a t i o n  (m2)

Average a r e a  cu tbanks  (m2)

Average a r e a  t o t a l  c o v e r  (m2)

Average % s u b s t r a t e  f i n e s

Average % s u b s t r a t e  s m a l l  g :  a v a

Average % s u b s t r a t e  l a r g e  g r a v e l

A v e r a g e  %  s u b s t r a t e  c o b b l e .

A:e,zege % subscrar.:e b o u l d e r

Average % s u b s t r a t e  bedrock

t----i • i
_. 1 , - - - -

.

• H a b i t a t  c h a r a c t e r i s t i c s  o f  O i d O e . " Ce&eil .e.o.ta 1

HABITAT TYPE
REACH LENGTH (m) 3 9 9 >

Es--f;rnafecl d i s c h a r g e
Average veloci ty
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rr\or cc_ P l y _  10 f"2_
OWED CREEK

RE:1\C4 I  c . : . . .  ccl,c1Noraz

Habitat Class P R P G - P P G R R G P , D R G
Length 15 3 5 G AO a_ '2 $ 9 P 10 la 2 143`,1
Wetted width 7 5 02 5 7 5 1 46 6 R.5 34 H .6 76 .
Channel width \O 10 13 15 90 A,6 go 15 M H S 'dzi 9A 9rA:
Area 315-/5 10 30 110.if.)c) 36 j3g, g,c,"I% gS Ca M.6
Mean depth ,A5 .o5 .60 .10 1.0..0

.
.15 .05 .08 . c . 9 I .1 .g

Velocity .1 S 5 — .3 0 o' — — .h — —
Log cover S .1 S C) I .5 0 0 0 ,`) ,a 2 , . e r
Boulder cover 0 C.) 0 0 0 0 0 0 1). 0 0 0 0 0
Instream veg. 3 0 0 0 0 0 0 0 0 ,?., "") C., C.) ' I
Overstream veg. ef 0 I D cl 0 0 3 0 0 I'd, ::; ' 0 I •
Cutbanks 1 0 0 ( 0 0 . : , 0 • 1 . 0 ,. :..) D 3
Total cover 8 . % i 6 1 0 7

r•?IS
(DO 0 c ) •C• l'?, I -2\ 21,s

Turbidi ty (-1( c_Irdr dr (J( dr dr ‘ I r 1 tr dr Irr, — c-If c.ir
Gradient - 1 -

Fines 7 5 IC) 10 to 95 qp riD 3 16 (20 ."1C>IOD15 9LS-
Small gravel AO 5C) 6 3 0 ID 60 50 '-',5 60 1.; .c., ,Fc'')76
Large gravel 5 i (3 *,0 ?z,...5 0 i t ) l c a_'; :;:o20 f-. -1-112.3_
Cobble 0 0 0 0 0 0 ( _ - ) 3 g D
-  Boulder 0 6 0 0 0 3 D (". 0 0 , C; (5....0
Bedrock 0 6 0 O D 0 c ) u c ) 0 0 . O n
Compaction 16,, j'a.k) k.).) L) ).),J_J;::,.,14)Lk)L..)IL_ 6..:-A'-)_ i'..'_,A). i ::_.z.)_,-,-)



-73-

Side Channel Average fo r  Reach

POOLS GLIDES RIFFLES POOLS GLIDES RIFFLES
ii t y , i % i % •i 1' ii 7. i %

Habitat Class F" - - (5 — F---, , G F<N
Length le M 56:9 n s '''.1-1 ?.c!.;,,,9_
Wetted width c - -....4:., I (- , tli,--1 7.g 1.8
Channel width 9 2 Pl.'i 239,,
Area t.:71-Gt3,-,m.2

-70 ,..„.:.,
t o , N-7'4:9!',

160
1r' 1

1G,0
FA...1.

-,.,"- CI
'-'• ,

Mean depth ,,. , I .ig .K) , O b
Velocity — v: I . - r''~`

Log cover .'...-:- . ( Tr .08
Boulder cover 0 0 0 0
Instream veg. 0 7--i- „IT *.q1 0
Overstream veg.

_
0

icl
.

I
y  .25 a

Cutbanks 0 i ..1

Total cover
r.,-, . (,. -7;- 0.1 C., I

-,-i
X4.4
xi.?"

1 g -
I-)

I t -5,5
x. i l

(-)
.r.s.

Turbidity J r cJr Cri dr
Gradient _ — , - " -

I:c F , + 'i  b. L: n - n.1:i S 1 3 , E F i n e s
Small gravel 2.:Ci 9.1 (-)G.6 -1G.s
Large gravel

. - .,.],r3 . fi. ''•;(:3.P,
Cobble :;;,,,,, (5 '
Boulder 0 0 ._0.G
Bedrock (5 .-i 0 ()
Compaction :0_, , .,, .)_)-.)

o Lt.) ,6_,,-)

w 3 / 5
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Habi ta t  u n i t

Vo. o f  u n i t s  sampled ,

Average l e n g t h  (m)

Average wet ted  wid th  (m)

Average channel  w id th  ( f t )

POOL
Value Z

I

PIFFLE
Value Z .

GLIDE
Value Z

Z S  Iii"

V I

Average depth  (cm)
.Average a r e a  (m2)

.

/ 2 ) . 5
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  reach (m2)
1

13120 0 - -

Average a r e a  l o g  debr is  cover  ( 0 2 )

Average a r e a  boulder  cover (m2)

Average a r e a  inst ream vegetat ion (m2)

Average a r e a  overstream vegetat ion (m2)

Average a r e a  cutbanks (m2)

-

Average a r e a  t o t a l  cover  ( 0 2 )
•

Average % subst ra te  f i n e s
Average 7. s u b s t r a t e  m a l l  g r a v e l

Average % s u b s t r a t e  l a r g e  g r a v e l

Average % s u b s t r a t e  cobble.
Average X  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

_ , --1-- - _

• H a b i t a t  c h a r a c t e r i s t i c s  o f  O w e -4A Cried< C-€.5%-cl. 4

HABITAT TYPE
REACH LENGTH (m) aoo

c l isckar le

Average
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1 ;(,CE
O W E I \ I  C . R E P . 5  k u 6 k - 1  1 '  ' f , ' S - 3 1  2., '  » ' -  •-- --,% _ .  ,  i  . / '  .“_..- r  - ' - - ,

RE Air '1
9.5 t•••'_ccil.:: •  k  r  ti 4 \..

Habitat, Class

......ac..:Snr

-.)P 5  r

Length .:=";),';
Wetted width 'd I r?,
Channel width 19, H
Area 71.51-.H.:,
Mean depth I 1.5
Velocity C) C'
Log cover ri,

v
n

Boulder cover a P
Instream veg. C,
Overstream veg. 0,, 70-_
Cutbanks -
Total cover 1 ...`",'
Turbidi ty ,

E l i
Gradient 0

Fines -1's, IOC_
Small gravel r-

,..)
r  .(---

Large gravel 0
Cobble  0 3

.

Boulder 0 6,
Bedrock
Compaction — -
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Habi ta t  u n i t

ro.  o f  u n i t s  sampled .

Average l e n g t h  (m)

Average wet ted  w id th  (m)

Average channel  w id th  ( f t )

Average depth  (cm)
Average a r e a  (m2)

POOL
Value %

PIFFLE
Value Z .

: 3

GLIDE

Value z

f

l i  C 6 1 6

‘ 4  5"

i l i a 2.5:3 3 . 7
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  reach (m2)
1 1 5 I c l M I

4  t g , 2 . 1 5 1 4 1 6 0
Average a r e a  l o g  debr is  cover  ( 0 2 )

Average a r e a  boulder  cover ( 0 2 )
Average a r e a  inst ream vegetat ion (m2)

Average a r e a  overstream vegetat ion  (m2)
.

Average a r e a  cutbanks (m2)

-

Average a r e a  t o t a l  cover  ( 0 2 )

Average % subst ra te  f i a e s

Average % s u b s t r a t e  o m a l l  g r a v e l

Average % s u b s t r a t e  l a r g e  g r a v e l

Average Z  s u b s t r a t e  cobble_

Average i ,  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
.

•

[

• H a b i t a t  c h a r a c t e r i s t i c s  o f  a f j e 4 A  0 " 4 4 1 4  R t e "  S

HABITAT TYPE
REACH LENGTH (m) z t 6 5 o

Es-fir-nal-ea discharge

Average
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t , ( -  cE. Average for  Reach: ( . . ;
n\A/"--14 C.REElc-, POOLS GLIDES RIFFLES

REP,_c[4 5 i ":: i % i %
Habitat Class P 6 P R _ R , G P G - _ G R G P P G R
Length c g R 41 (.) `CC)7 5 15 'it C Vr18:560.9-t1','13.9,r-2-715•6
Wetted width 5 1 641 q 5 -7 5 1 5 7 e ..4.5 ,g
Channel width IC) ID 10 15 15 1 15 . IC).10 10 16 15- 11.7 12.1 13
Area 135 .?,g160SC,1 30 I2n -9,52,:71;9 AD ''i 1,-11V.e,(.,17.9Y-719.9Va!f.?.-.,1,-.1
Mean depth .9 . , .6 LS . 1 .3 .5 .G '2, • . 1 . ..i'• .1.7 . ?..5 .06
Velocity .g .3 .1 0, ,=-, ,,. 1 .C.)f . i .2 .1 .1 .. I 1"-̀-. 11 --.1-1
Log cover I 0 0 ., ., -: .5 C) .5 .,i, 1 5,,,i.f..1- ...e.5(-.1, ...,-,1.3.,
Boulder cover . 0 1 0 0 D 0 0 0 0 o 0 0 0

k l 0
Instream veg. 0 a C) 0 P 0 0 0 0 0 T.-<-1..5 0 0
Overstream veg. 6 0 C.) B 0 1 I 1 , S- .5 0 Si3 6  26 5Z.5 Va l
Cutbanks 1 0

_,
0 c.) C 0 1 o n c) 0 3..`.; 0 0

Total cover 13 I C6 0 5,5 .1 11 1.5 1 1 .7 -1 .'g are8.1 1-, 4.it,.(3.p%II.19..:
Turbidity ( i t d r dr cir Lir. ( I r c r d r cif dr dr dr dr dr dr
Gradient I 1 .5 S P, 1 .5 I I 9, I .5 e\-.5 1 ,,,,p_

Fines 16 10 .0 5 13 ?,() aqo 10 ,o, is 2)0 so Hs `)8`.5 I 0
Small gravel IC) 10 10 AO '?,6 13  2\0 ?)0 1 . IS ,icD 910 I)).4 f ',.13-P, 17.9
Large gravel 1 0 23 36 36 IL .30 36 10 10 0 10 ' S 01;1 `,2)5.7
Cobble 25 90 ?/,) 15 33 0 30

_P5-
2 30 C) ID y.7 .(;( ?)6A.

Boulder 0 IC) 1c) 0 0 0 o D 0 . 0 0 0 3.1 .A, C.,
Bedrock 0 jo 3  0 /3 0  0 0 0 , Q o 0 0 C) ,
Compaction U1-4).10-0 l a ) ) --icA)•6-1.)_,IcAJ,-6)-)73o,)_).1)-9,j.io., . ) . . , . ) ' 3) ,t6L0..'".i_A).kt) ;:JJ,) j.).A.,,.)

na:Itote
7-4  OtNJ.140,4 (Is 5 : 6  cfs
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Habi ta t  u n i t , -

Vo. o f  u n i t s  sampled

Average l e n g t h  (m)
Average wet ted  wid th  (m)
Average channel  w i d t h  (m)

Average depth  ( c a )
Average a r e a  ( n 2 )

POOL
Value Z

PIFFLE
Value Z .

GLIDE

Value  %

2 g l '  1 11

O
.5 4 1 4

.

2 0 0 i4,5 st 1
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  reach ( n 2 )
g 61 S7 IL

S S  VD r iV i
Average a r e a  l o g  d e b r i s  c o v e r  ( 0 2 )

Average a r e a  b o u l d e r  c o v e r  (m2)

Average a r e a  i n s t r e a m  v e g e t a t i o n  (m2)

Average a r e a  overstream vegetat ion (m2)
.

A-derage a r e a  cutbanks (m2)

•

Average a r e a  t o t a l  cover  (r12)

Average % subst ra te  f i n e s
Average % subs t - ra te  = a l l  g :  a.,.,:a

Average % s u b s t r a t e  l a r g e  g r a v e l

Average % subs .0 -a te  cobble_

Average X  s u b s t r a t e  b o u l d e r

Average % subs t ra te  bedrock

_,_ _ _ _

[

• H a b i t a t  c h a r a c t e r i s t i c s  o f OotA Cr4el. Re‘ka

HABITAT TYPE
REACH LENGTH (m)  I W O

ES -irr,a}ed d i s c h a r g e

Average
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,V.,r f - e_ Average for  Reach

( ) W E N  CREE r-. POOLS GLIDES RIFFLES

REACI- G ii % lc % ii

Habitat Class ' G RG-
......

R G ..;---6 p 6 R
Length ;:i.t.',3.9 5 1 a5 p\O

_
55 1,61''T1 5P.1-N:As11:7

Wetted width - .j 7) g. 9 3
_15

1 .1 g G
......

„ 1.7
Channel width IQ. 1;7 id  ig Ig. 12 B R  3 10.2 i d .
Area 0.5 ip..,= 15 iG GO zo lao

,
, '', A,?,, Y g 4 C-.,$-14:'5Ci.7

Mean depth .1 .1 .15 .15 .P I .5 , g .12,
Velocity 1 .`1. I . ° I  ,...& 0 .1 0 --.:.:.,g: H

Log cover • , -5 0 9 .41 .1 7 10 "7 7(l  3.,m '41.,
1.9 .

Boulder cover . 0 0 0 0 0 0 0 .1 0 e .1
7 03 , 0

Instream veg. 0 0 a 0 0 .5 O I 0 7 tb.5 0
Overstream veg. 0 .5 0 . .2 0 9 3 ,1 3.5

-41F '96.5.:r
Cutbanks 0 ,I 0 0 . I 0 9) 9 - 3 rt•t .')3
Total cover .c. .9 0 ,22) 1.3 5.1 lq l?).1 19 q s !-Kt1 1.7 fr1),* 10,'
Turbidity .:jr( d r cir- J r dr s Y J r d r j r . c l r dr..
Gradient 1 .5 P 1 1.5 .5 6 0 0 .• 5 1.5,

Fines 1C; g6 10 1g5_,10 SO PtO :40 0 _33.4 _ 13 _
Small gravel C.) 0

,
AO 32$a 0 3o 2,0 3 6

....
c, 30,g 2;1-7:2,

Large gravel -10 I.,..) 60 .46 90 30 96 A_D 10 925.-I 17.3
Cobble 10 10 10 _.I.5 3o J o a o IO r , , ` , 1 0 . c , .
Boulder p

_
0 0 u o o 0 0 0

Bedrock 0 ;) () 6 C) °  0 O a 0 (j
Compaction . 6 ) ..(f-t4) r.),.).).10,,,iku, ituu lo„..., 10...) . 4o ..I,A.J lou_)
retlkoess=77

;.(0 fti- .6 0,3h 1 7 . 5  c f
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SPECIES AGEfl-RANGEfl MEANWEIGHTCc p n
TOTALBIOMAS5No/MaDENSITYBIOMASSDENSITY • linecNo / mete

• 35.5;:.) ' .4. 1.1. 135 .S5 158.8P 8 ' 4 ' .11 1.33 3.11
MN 61-10 3.66 1.55 '17 . ' - 55,A• 3 0.10 ).81 1.01

0.0921511111Mil9.0

sawasaugra1 1 1 1 1 1 1 1 1 1 T h i l l,..c,
16.0l i •.P.,-) i.i 1 ,,c4 1 •.0 0.1.1

.g , I
0.EE 3.53 a .  b CO 0.18 0.07

. ran i --9 95c,OA . 9, 0. 9. 5 P.1-7 0.0P 0 . 0 . 0 - 0 5
n i l r - - - a , • . . . . • P 6.'S5 .R.3 15.52 •  ,CY.A ff i .05

^_x,10G. f (

OWEJV GREEK
Ren,h

DATE AREA .1/L6-A2
LENGTH

SITE.

HABITikT DESCRIPTION: C o r n  plg y  " P o n i  t t , c i e

Discharge - -

Temperature ( ' C ) 1?)° 150014Rs
Gradient N / K .

Tu r b i d i t y  C l ' e a r

Hydrau l ic

area

mean w i d t h

mean depth

Type Pool

'41g.1

. 3 c

Gl ide

Pi4
R i f f l e

?G,
9 . 3  9 • 9 5 -

.0-75-

X c o v e r  7 . 3  1 . 6

cover types ) - . ) Q V  C  • L  1 p ,  1 - - ) 0 V , C

substrate2

CO>DaNTS:

1 sGI .Q  F - G g  )S_Gt F G )  SG-77)
1-G 17 L G I 7

L l o g ,  b  bou lder,  I V  i n s t r e a m v e g e t a t i o n , O V  overstreom v e   z t a t i s n ,  C  cuthankc

2 F  f i n e s  S C s n a l l  g E t v o l L L C  Jarl te p . r a y. c l a  cobbles ,  R  b o u l d e r s   B r  bedrock



-81 -

.5rEcttsAGE III-RANGEii VtGe% Cs T. T., BIOMASS DENSITYtaBIOMASSis IN, / 141:

R b-k 01_ 35-s,0Y,t5.1
19,-W 79.09

i.c
54?

1.'1%
11

0.9•
c).

1 5 .  ic,____,_,•,1'.AQLA‘2L.._2-/Ae_.LL
10,7L---7-1.G1 0.1,

-.'F,c-
6.6B

9.-
1,001+

c-t 121 PO4,9 I 0.8 I.2,S P5.86 . .01 0.21 0.04,21.0
4%.71 6 , „ 4 i 14.,. 0-

-Dv 0+ %-53113.`t30.88 ' -7 0. _ 8.15 7.10 0.10 O. Oci 0.62.

j i lw -Gc1(4.6o zi.00 0.i; G . 5 95.01 , 0 . 07 o.so 0 . 1 5,

CQ, - OWEN CREEK- Reach
DATE AU(5.9/8.2.AREA e l l a t . M T  S I T E S  3

LENGTHLiz:Lb%

HABITAT DESCRIPTION: ale 41. de_

Dischage t✓caels ,954
Temperature ( ° C )  I  °( : 1

Gradient 1 7 ,

Tu r b i d i t y  C k ' o r

Hydrau l ic  Type

X a r e a

Pool Gl ide R i f f l e

mean w i d t h

mean depth

X c o v e r

5.8
.oq . c 8

-o
cover t y p e ' L C

substrate2 ,PO,SG(z-., F i S  , C 5 5
cc?c3 C 9 .

CO:MNTS:

L l o g ,  B  boulder,  I V  i n s t r e a m v e g e t a t i o n  OVoverstreamvo r e  C a t i o n  c g m b a n k s

2 F f i n e s  S C  s n a i l  g l i p o l  1 . 6  1 2 2 e  K r a v e l — C r o b b l e s ,  l i b o u l d e r n ,  R r b e d r o r t :

-3/111...1e4101111105•111INE . 1 1 1 1 1 • 1 1 0 1 . • • • • • 1 . 0 1 1 M . I M M O I N W R A M M R L , I . 1 1 1 1 • ? - ^ . . . .
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SPECIESAGE H- RANGE 11. 'V.164114T C, r. 7, Blgtalis St3Nty BIOMASSDESI N ,  /  ,11:

Pb-( 04- -13- 5e 50.K 1.96 ' -1 _0:7 10,00 11.5E 0.i4 0.20
1.12.

0.cli
0.91If-  78- Ic. )(1.93etz, 7 0.1 10.00 --n.qp, 0.11

‘1_..4<.C.,n.g!P, i.5._,c
0.6

\.,2,9
0.52CLkr) 0+ 61-640BIZ 8°7 41 0.7 5.11 46.1 0.0a

-Dv c›F 18-5(0 suci 1.3c, --1 0.7 10.00 1'.62 0.11 0.1'1 0,91
14- Tl f 115.0 15.g.1 1 ,0.-7 I.93 ;1.7s 0.02 f).r,20 0.0v,

l'-'3.3 0..q, 0 A q .(HI
fil,A, 7G 76.0 5.93 I .0.7 1.93 8.91 0.02 0.▶2 0.13.

."RsS .1L-6(6 5.17' g.Cs .e, 0 .7 8.57 17A1 0.1g 0 . 9 0.7B.

_ _ - •

Mat -  ( ) W E N  C R E T X _ _ _  D A T E .  4 .8 .5122
Renck \

AREA 3 - 5  M 2
LENGTH.. . ILA

HABITAT DESCRIPTION: S  1(51)c, r s ( - ) 1  r e a l e r r '  , 7 ,  j U S  o  -

Discharge Q . 6 " > . 0 1 4 5 _
Temperature ( ' C )  1 4 1 6  @  1 0 3 0  HRS

Hydrau l ic  Type 5 1 0 u V P o o  1
C

area 1 0  0

Gradient

Tu r b i d i t y  C l e , a r •

Gl ide R i f f l e

mean v ic i th

mean depth

X c o v e r

6 . 5
1.0
8.i

cover t y p e ' L I   011 C.

substrate2 F615756-5

CO: VENTS: -  c  )( Celle r-A a . *  L . L P n l f r i ,  a r e a

- r 4  i r g c  h o  L/C e r r , . . c f n 4 7  u.-110+ O t I r i  r k . q r  \ 4 r e 4

cjf -14e area
- . f  s 1 - 1  -C-1(sr If.  le C l  •

L l o g ,  B  boulder,  I V  i n s t r e a m v e g e t a t i o n  O Vo y : r s t r e a m v e r m  t a t i o n „ c _ c u t h a n k s

2 F  f i n e s , S O  s n a i l  ' t r a v e l  L C  l a r g e  t r a v e l . .  o c o b b l e s ,  11 b o u l d e r s .  B r  bedrock
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1:PECIES AGE ft-RANGE f  I
MEAN

WEIGHT CI ... _
TOTAL N o  /Ail.

BIOMASS IDENSITY
BIOMASS
DENSITY tIA•c

N . /  mete

R -GO - c 1,.3-1.4(- ..61167.G5 06.70 0.57 ii.76 g.qi
61 I  8 1 4 3 7. 26 .6 41.(8 S . 6 0 0 /35 p.62, 1_741

i 2- 1 2 Ao.C.cl 1 .t: • 1.17 '3O.1 • . o l 0.9,6 0.06
?,-I 141 I f f

I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I I M I I N I V I I M B Z I B E S I N I I I I
' 0 . ' 6

1.

P

9,c .

R.q, 00.24 ..o9 1.0t . . t s
.10

3.1 5by cy,'2. - 1 1 .62 t  .*1 Zairallet • i e l i l l
4 7P- -°?, P . 2 5.41. 9 .9 • 7  - , 0 0 . 0 . to. 4 . 3

,

--4 15=:_t ..-:-_,,.0
a m m i u m m i l i l l i l l i l l i . ,

' c  C  i i . . . . . . 0

55:62

1 . 5 0

. • .9.50

1.11

81.5'

1 9 . 7 8

0.02

0 . 0

0 . 7 5 O-11
•

O. 11 0.05'

1-';,,, .11 ' . ' a. ca 1G.cil o op 0.0 q 0 4 0

c e - O W E N  CREEk.
Reath 5

GATE AREA l i g   M2 s q e  to . .2._
LENGTHM

HABITIAT DESCRIPTION: c d i (y-1 C c o ) F / F Y  .

Discharge a ,  .Pwls t O s
Temperature (CC)  1 5 °  i ( , 0 3 4 4 P s

Gradient

Tu r b i d i t y

.5-2, clo
Clear.

Hydrau l ic  Type P o o l

2 a r e a

Gl ide R i f f l e

A 7

mean w i d t h

mean depth

X c o v e r

-7
.6
5.9

5.0

I.9 C . 6 9
cover t y p e ' L1 C) L)Ov L , 0 v •

substrate2

CO:V1N TS:

F30,56-0 i-6•410 F l a 6 G - 1 7  1 = 1 5 i 5 6 1 5 ; . G 4 1 0
C 1 0 C  C . 7 D

L l o g ,  B  bou lder,  I V  i n s t r e a m  v e g e t a t i o n  OVoyerst reamvege  Natioil_c_c_sutbank-;

2 F  f i n e s  S C  smal l  g ravo l  1 4  l a z e   t r a v g  c o b b l e s  B  bouldcwn, B r  bedrock
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SPECIES AGE ft-RANGE 11 VgGITT C, p 'A siglitss DENSITY
S

lir jEtO.I .V. 1 1 ; 1 :tsp, /

RIA .341- 1,5.85 1.10 c, .0.6 750 __64.-.5 0.5i 0.39 0.91
0.16

_0+
H- 60 i'.:,.c.z.),5.5G I 0.g 1.95 G.cizi 0.3E 0.2ct

24 11C, ';,.!--r-/ 1 ' o , e s 1.95 4?.91 0.05 1.76 0.16.,1416.0
4,-7:-1:9. U. I cc'..'-q .2c

f vv GR ,,c,,c)9.2A 1 0.8 1.25 5.51 0:05 0..22 0.16

-1R 17- I n .11.59, 1.10 GI 76.95 $3.71 3.11'1 3.g9 4.53,.c.
Si.xly 1(,-- -76 C,C-cl503 0.8 3.75 1R. - 1 0.16 0.7q 0.417

(64,1,., 5I- l % ,7341 G.36 q ' 0.6 0,95 70.86 6.17 Q.c15 1-411

(kV 1 9 . 1 6 / . . . c & l  _REEK
c r h  G

DATE Aun AREA 2 9   M2 S I T E * _ _
LENCAH.2.__JA

HABITAT DESCRIPTION: C u c n  (  a  e _ j a 2 i c i  R , - ( -  G l t

Discharge Q'e vi,115 r f s
Temperature ( e C )  r i ) / R

Hydraul ic  Type

X a r e a

Pool

Gradient

Tu r b i l i t v

Gl ide

5,R

.5-1%
Clear-

R i f f l e

mean w i d t h

mean depth

X c o v e r

•g5- . 1
3.E . a .

cover t y p e l L

substrate2

COnaNTS: L o f ,

Re dris u

17.9,Q5C-321__Glo F 1 O i 5 6 g i o
C  c  o

nuini),,fc red-Qi- r i  ckunf rs e  r-\ -fu, - 150 mm
-112e { ' e a f e c  7 4  6-Ct 1 - r i k . c )

1 L  l o g ,  B  bou lder,  I V  i n s t r e a m v e g e t a t i o n  OVoverst reamve r e  t a t i o n  c m  h a n k .

2 F  I n e s ,  SC smal l  g rav, , l ,  1.6 larige p r a v e l .  c  cobbles ,  B b o u l d e r n ,  I r  bedrock

S.



Cumulative Leng th - f requency Data  - Rok rkbou),Coh- ,CP,‘noc k
Locat ion: f lorice -  OWEN CR
Date: L a 3 , , ' - I I ; . 11 Q . 2 . . .  1.13.;-,

Rkt G I ( G 16 Q1111 H -2 It 2- 1 . 3 1 4 3.--..—)-4 i5 4
9 i t L+ 9
6 4

7____—L
0 0 09

3 u 114_ 5'10
I j  1

2
3_ 3

4
9 I -5
6 e 4
7 7 7

6
9 j i 9

1 0 E ri -  ; 2_0 X30 0
151141' 1

3 ii 111}`1 2 _2
3 01UM! 1 3
4 "I 11). 11.11!,Mt 4 n / 4

I r. W I 7.
I 11).1 V.
1 1 9; '  ii i i i l t

.,X1 AI i I 9 9
5-0 ' 1 ' i ( '1,6111151 A LA 2I

!111''../111 i_ 1
2 ' , V N1 2, 2

1
5

e n
7 11 i4- 111e A'a 64 IN9 11
a II 0

III N M
E nI . M S

S W I M M
/-'

9 1 _

1
. 1111.111111111.0111

11111•1111111111=
I M F ' MIIIIIIMMINIM

I IM I I
IIIMEIIIINIIIIIIIIIIIIIIIIIIII N E I
IIIMENEASININ 4 M Ii„A: pill 114111 111..i

2sli,
NMI:11111 111113
1•111111I1 s

- M1 1 1 1 C a
I1 i -4—

r 0 _

1
l a

_ _
M i l- F- - - - - 7 1 T- - -

-1--- -_4s
e (1 _ . ._ . _
/

__T_____
9 11.0111.11111.111.1.....1111.11

- -1-
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Reach Sites Fish Density(No/m) Standing Crop (No)

1980 1981 1982 1980 1981 1982

1 1 2.94 4.77 3.11
3 4.68 10.51 13.41

x 3.815 7.64 8.265 18,410 36,916 39,912

3 5(6) 0 - (0.91) not appl icable

4 6(5) 0.31 (4.71) not appl icable

5- 7 1.58 5.87 2.94 12,360 45,920 22,999

61 9 2.08 2.54 0.94 1,676 2,046 757

Sampled Reach Total 32,446 84,882 63,668

Estimated Population 38,330 100,275 75,214

Steelhead f r y --Owen Creek
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Reach Sites Fish Density(No/m) Standing Crop (No)

1980 1981 1982 1980 1981 1982

1 0.69 0.55 1.08
3 0.65 1.25 1.00

x 0.67 0.90 1.04 2.024 2.719 3,142

3 5(6) 0.31 (0.91) not appl icable

4 6(5) 1.13 (1.78) not appl icable

51 7 1.12 2.0 1.79 6,960 12,263 11,124

61 9 0.14 0.07 0.16 75 38 86

Sampled reach t o t a l 9,059 15,020 14,352

Estimated population 18,715 31,029 29,650

Steelhead 1+--0wen Creek
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Reach S i t e s  F i s h  Density(No/m) Standing Crop (No)

1980 1981 1982 1980 1 9 8 1 1982

1 0 .08 .02
3 0 .15 .09

x 0 .12 .06 0 4 7 4 237

3 5 ( 6 )  . 1 0 0 not appl icable

4 6 ( 5 )  0 ( .27) - not appl icable

5 7  0 . 1 3 0.17 0.06 900 1 , 1 7 7 415

6 9 1  0 0 0.16 10 1 0 128

Sampled reach t o t a l 910 1 , 6 5 1 780

Estimated population 3,460 6 , 3 1 5 2,966

Steelhead 2+--Owen Creek

1 l i n e a r  density (0.16)  x  50% anadromous x  reach length (1 .6  km)
Reach 6  standing crop.
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APPENDIX 3 .  Houston Tommy Creek biophysical sampling
data and analysis -  1982.

a. Habi tat  descr ipt ion
b. Fish population estimates
c. F ish capture length -  frequency analysis
d. Smolt y i e l d  modelling
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I 1  Of3
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1-1 0 1,/ 4o  vl T o  tty, h i  C r e e k  1 6 1 9 0  9 ,  2 . . .--/-iii A v e r a g e  for  Reach
• e c , a ,  P O O L S  G L I D E S  RIFFLES

i  %  Z  %  i  S

Habitat Class G  R 6 R G - R  K 4 -  N J  = 10 I k i  = i  I•1= .5 •
Length : a i  q ( )  gP, 55  9 5  S1 &r, ,  3 0 s  3z, 43.8 04
Wetted width 7 . 7  16 ,  1 3  i D  9  a o  - /  (  3 . 7  j 5 .  L ,
Channel width 1 ; 5  Z.'s .2): PE. d3 9 1  A5 '  re --4? . 2 5 - 3  2 C . 6
Area 1 1 6 , 6  180 1.-;̀_'; 955 2,50 l2.,f) ,.:,00 .-.,7-0 ,,„, S E . 1  3c 4 3  1 0
Mean depth , 3  . 2  . 2 1  .  . . . e l  • - , .  . 3 5  .5 -  .  5 -  . I I -  . . a . t
Velocity . 7  —  _  -
Log cover 1 . 5  0  P  0  ,  1 ,  0 -  i  ' r  2 . 9  1 . 4
Boulder cover " I - 5  5  1 2   9  f  1  C  l a - ,.3. f, ? . i .  1 . %
Instream veg. D  0  ( 5  0  0  0  , . ,  a  0  -  0
Overstrdam veg. 9 • E  _ 9 P  o  ' 3 -  , f- ,  i s -  --i -  s . c ,  3 . 5
Cutbanks C  3  0  . 9  0  . 9  c  '  I .  i .- 0 .
Total cover 6  7  7  IQ, I a  5.5 --.:, :  1 3 . a  s -  13.5 3
Turbidity d (  d r  ,  r J r  c i r  ( J  —  —  —  . , _ 1  r d r
Gradient I  a .  -  -  -  -  1 . 5 -  -  1 _ 2 5  2 .

. .
Fines 1 0  5  5  1 0  C  t o  1 0  /6- 10 - 1
Small gravel j 5  I D  '  - 10  .  1 0  1 0  .20 I S  r i .  I  1
Large gravel 3 0  _PE --j,:1) ,f, ) -?.,c, ) 3S" .2_,.. - ,  , ic .  3 0  , z 2
Cobble ( " A t  ( 6  ' -  0 , 5  -  - C ,  3 7  . ' ' - ,  ;,-,,) 3 o  3 0
Boulder !  ,7".. -7;0 1 3  9 5  =  ( , , , - - :  :2  'T- 1 0  1 0  1 2 . 5  Q 1
Bedrock 0  3  / 5  0  o  -..-) 0  3
Compaction l b --0 ,-6---k-) -  --L) -.x.1) . _ , , _ . )  c )  .-_-) ,  _  l o w  , t o w

_  .  I N  vo".

C.€44. I ev.5 6 5 0 0  rn
7-047.-A a r c -r„,„ k v : 2 -

area Ici 5.!0 461360
O 3 0  7 0

C.€44. I ev.5 6 5 0 0  rn
7-047.-A a r c -r„,„ k v : 2 -

area Ici 5.!0 461360
O 3 0  7 0
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Haa.5-ivn 1 - o . e n  C r c e k  i q 6 1  4- 192,2-
C e-a-c- k  g  m a --in s-1:-,t1 I n o ‘ o  i - 4 4 '

Habitat Class e (2-G G p(N: I ) R(r(= 2) G(N=4-)
Length 7 (2 22 t ie ,t3 c27 12 3 2 2,9,S
Wetted width 7 2' (3 11,59 6 IS B 9.5 /0.10
Channel w id th too ( 0 0 1 2 4-0 3 0 too 5q- .51.S"
Area LH g 6 '2i 7.5 167.2.58Y-Q5 L to '172 34A+
Mean depth .;--51,2 .10 .11 ,3 .3 .± /,2 , 2 ,2_7
Velocity — --
Log cover 2 4: L, 3 0 I 1 )10 4.6 2 4%e
Boulder cover 0 0 0 0 2_ 0 5 0 0 1,1
lnstream veg. 0 0 0 0 0 o 0 o o 0
Overstream veg. 0 I 5 25 0 6 8 I 5.5 8.2_
Cutbanks , j , 2 0 0 0 2- I .2 i .3
Total cover 0-.1 S:s 2 25 3 28 5.2 FS /f.5
Turbidi ty ci4r
Gradient

Fines 5 35 .2 .5 0 0 ..s— 35 / GI_
Small gravel 25 IS go 2.0 0 S 5- 1 5 I 3 12
Large gravel a 50 Ce 50 2-0:3'0 2S SO 14 41I
Cobble g 0 Lfg-0 2 5 45_60 60 0 40 3 8
Boulder b 0 o o IS S 5- co 2 5
Bedrock D 0 .  0 0 , - ,

-
0 (2 0

Compaction (0L4) _
tota3 i n  reach 3 ? 74 1 ' 1

Reach l e n g t h = 72.50kr area i n  reach 20,t 1851,256
Total a r e a = 74936 tv.,1- Z7 1_._68
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Hou.s- i -on To rovy, . . /  Ciref. jc-- 1 4 : 1 4  / 9 8 2 Average f o r  Reach

g•e-z•J•N 9 .  t i c t e t -  c-kainkN-e,{ 11410.,4-yak POOLS GLIDES RIFFLES
X % ii % i %

Habitat Class 6- f: G Mr 0 M= 2 Nr- 2
Length 32' 2.2.

_k
8 7 2 2 - IS

Wetted width 2 5 1.5 15 3.3
Channel width II-5 t-r1 - - — —
Area 3014ilo lz. rds 157 6/
Mean depth .3 .1g- .1 . - az .//
Velocity - - P

.oL• _..- ' ,_. - —

Log cover .1 0 .5 I i g S .25
Boulder cover .5 .1 o 0 ,25 ,05
Instream veg. o o 0 0 o o
Overstream veg. 0 3 o .5 ./-5 1,5
Cutbanks o o..P- o 0 0 1.I
Total cover I.a 5.3 .S 1_5 1.35 a..9
Turbidi ty I l y OY elr Or ._
Gradient - - I.?- -

Fines 5 S--- 0 3o I7& R.S
Small gravel a_,,p p p..0 2.0 10
Large gravel 45 i o 30 30 375 -50
Cobble j g - 55 g.o ; 2 5 33.5
Boulder

.25"
3 5 0 2.5 4-

Bedrock o o o o 60 0
Compaction low lo.-P 0 0 _ . .._

Ine/y,i-g-, 3 6 2  fry%
T04,4 04-11,,e- 2 , 1  130 .111-

ca.g• area. tr.,- ec.c..1.
0
O
0

1510
7 2

6 i 0
2.6
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1-lous-ratJ 0 ,  ' C r e - e -  g i S " ? . . _ Average for  Reach

ge-e,--i-, +  (  Ao.r< 4.-11s) POOLS GLIDES RIFFLES
i % X % it %

Habitat Class G 6 R G -00-,- o t•)-- 3 ,N = I _
Length 15 3c.) 1 3 16 - , =1)72.0 Co l o 4Do
Wetted width - 9 l',2 12, R - _16.3 )2 .
Channel width 30 "--)El;'-e-_)2 . - 225 2 0 .
Area P)5 3(f,0 -;) r, 12,6 _  ,c)5 S576.2 ..L1),D 13.e. )

Mean depth .7 •'-) - -.-,
_

,i-, - A 3
Velocity .L1 -1 :7- - . -.-7 e j
Log cover .? 0 --I) () - 771 0
Boulder cover I r- e _ £  5 -  '

X V I af.) i t a
Instream veg. 0 0 0 C) _

R
D

Overstriam veg. . 5 1 6% 0 - E'?--(•&' 0
Cutbanks 0  0 ..., 0 . . _

C) 0
Total cover -1.5 7.-?;',-,'1 C. - - ;1152 1.6 2,,:_, -1'.
Turbidity dr- J r (Jr (Jr - ,..Ir (  I r
Gradient 1  I 1.6- 1 - I 1.5_.

Fines :3 15- 15 13 - 1.cl IC)
Small gravel 2,0 15 10 '.7.0 _ rid I b
Large gravel --1_) 10 30 A(7._) .... • 3(.;.( ' 2:,.:_) -

Cobble ; 0 2(2-,-, :-.1J _ ;P-'c L..
Boulder ! 0 15 10 10 - J O ( ..")
Bedrock (.., u (• 0 - 0
Compaction ••;:a,u, -1.),,2)(Ai, - ko,J.,) ..-,-)--,-)

K 2 4 .  CÂ  I  f/yvk f ,  2 0 4 2 ( 2 P i f i
a r t A .  "  r t 4

• $ 0 0  2 . 0 0
123,000 t l o  oo

.5% 4 4 -



Mnrice -
Reach 1

SPECIES AGE H-RANGE ii WItlisIT C, 1-, ; TOTALNo a/slrysaws? iNo / r
kil+- 04- 3 or) 040 o. 3.9,^2, I.ct 0.o2 0.01 0.i

1+ 7t., 7.o0 -I.% 0.6 1.6,7 7.619 0.01 0.0_5
0.06

0.oq
0.9 7c .9_9, 0.03 ,

r ,  \-,n, Of 53- 9 6106 3.80 3 0.6 5.o0 ' lq.01 0.03 0,1Z, 0.9k,

Chk 0-F e7 6760 3.31 0.6 1.7 . 5.51 0.01 0.041. IO.oq

, 0 55 i 5 g."1'7 O.OI o.

ou-rorjann\Y DATE Acr..62i./6.AREA ( % • 6  M X  S I T E * ,  I
LENGTH ..12.--M

HABITitT DESCRIPTION: C s - l i c l e

Discharge

Temperature ( " C )

Hydraul ic  Type

X a r e a

mean wid th

IL 0.315 ( 5 7  c-ts)
11.5

Pool

Gradient I  qo

Tu r b i d i t y  C l e a r

Glide

1009D
1.7

R i f f l e

mean depth 0.3 .
X c o v e r

cover t y p e '

substrate2 F10,3315,1:330

CO:V1NTS:

L l o g . 8  b o u l d e r.  I V  ins t ream v e g e t a t i o n  O Vo v o r s t r a m  ve_getat ion c c m t b : a n k s

2 M i l e s ,  SC s n a i l   guvol ' w i p e  t r a v e l .  C  cobbles,  R  b o u l d e r s ,  R r  bedrock
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ErECIES AGE ft-RANGE
,.,II MEANWEIGHTC, 1.; I;

TONX
BIOMASS

No/M1
DENSITY

B I O M A S S m I
DENSITY No/No/ mete

D 1+ 51 51.oc. 5 I 0 . : 1.2 . • CO 0.o . 0.
4- -10 • qi. In.. • • SO. .0 0.52 o., cl

24- •_ i 1?O. , .. • O. • 2.5- • •.0°2, a . • r ) . l -
0.60

HABITAT DESCRIPTION: S i d e _  CAlan  W - c l e - 4 . - W

[stun) -Tr i lFor
Reach

DATE A.V.f„ .?4; AREA 6 4 , 7 3 / A 2  S I T E ' S  z
LENGTH .1745.,M

Discharge -

Temperature ( " C )

Hydraul ic  Type

it a r e a

g . , 5
Pool

Gradient N / V 4

Tu r b i d i t y  C l e a r '

Gl ide

68.1
R i f f l e

31.6
mean w id th

mean depth

X cover

5.15-
.30

5.1
.12

1.2 5.5
cove r  t  p e l L, B Biov,c

substrate2 F 5,SG .20,1:,(31 5
caa,E5-

F5, 5Gio L670
t33

COnaNTS:

1 L  l o g ,  B  bou lder,  I V  i n s t r e a m v e g e t a t i o n , O Vo y e r s t r e a m v e g e t   c u t h r u * s

2 F  f i n e s   SG s n a l l g r a v o l  L G  ' t a u t .  ' ravel ,_, .r  c o b b l e s 2 l b o u l d e r s ,   B r  bedrock
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( 

I 

f a . Ea ;  
Reach 3 

Ame 125? 
urNGmH _l5_ 

7 
MEAN TOTAL No /M? BIOMASS ; le 

SPECIES AGE II-RANGE WEIGHT c, 7 n BIOMASS DENSITY DENSITY No mete 

#eR I +  7 4 - 4 ( 0  [ q 4, o  8 .09 7 . 6 0  6.75 70,7. .c 0 . 5 2  0.5 

2+ I l l  3 - ] 30  1m1.40 7 . 7 l  5 . 8 0  G .a5 1 I.l  0 . 0 5  0 . 3 2  I.Ag 

3+  156.27M I7R.6¢ 66.13 g . 8 0  2.50 (4.'35 0.0 U . a .2  0.17 
345.1¢  0 . 1  2 . 5 %  I . I  7  

AITT pEscRPTIoN: Glide 

Discharge 1 2 2 ? /5  ( 4 A  E) 
Temperature (oy [ l °  (@ 3 g g s s  

Hydraulic Type Pool 
Z area 

mean idth 

mean depth 

cover 

cover type' 

substrate 

Gradient [ 1a 
TurbLdLt _ CG_ l e g r  

Glide 

l o 0 a  

.o 

F I 0  6G20 1G 0 

G 20  8 I O  

RLffle 

} L log, B boulder, IV instream_vegetation,_QV_overstrenm_vegetation,  C  cutbanks 
2 • Fr f i n e s , S G  small ravel, I.G _lark £ r l  C  cobbles, boulders, Br bedrock 
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APPENDIX 4 .  Gosne l l  Creek and t r i bu ta r i es  biophysical
sampling data and analysis -  1982

a. H a b i t a t  descr ipt ion
b. F i s h  population estimates
c. F i s h  capture length -  frequency analysis
d. S tand ing  crop estimates -  1980 t o  1982
e. S m o l t  y i e l d  modelling
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l o i c e  G o s n e l l  Creek 8 0 / 8 / s2 •. 

eel 2 (oo. I • 2) 
- -" side c h a n n e l  

Habitat Class R R e e � e € 
%  

R G ¢ e e G & U 

Length 20 40 7 35 75 5 350 2 00  fl 50 I I  30 25 2 I t  

Wetted width 
. 

1 2 £ 21 I 8  I S  28 I 8  1 2  I 2-  4.5 5 / 9  I 5  I %  

Channel width 30 30 
K 

5 35 · <  30 o 4o O .. 50 440 74 o . 

Area 30 -lo 775 046 I350 5 940 3.0o U° c 45 4450 4<o (30 5% 

Mean depth 25 . I o  <  . s  • . 2  . s  .7 
n 

. U  a< 1 . 2  . 3  L O  . 3  •  e  

Velocity L . o  - - - 
-  -· . r; - . 

- - . 3  1 . 7  1 . O  1 2  

log cover 5 3 
.. 

� \ 0 . 0 ID 20 I IO 6 /s 3 
Boulder cover n 0 0 2 0 0 D 0 I 0 c 0 0 0 0 

Instream veg. 0 0 I  0 0 0 p 0 D 0 € c 0 0 0 

Overstream veg. I 0 3 I  3 0 2¢ lo  0 I  
-· 8 2 

.20 
.., 

' 
- ..., 

- 
Cutbanks 0 0 o 0 2 0 /0 5  o I  (  0  0 ? 0 

Total cover 2 o 1 l e  35 8 O 56 35 2 I  I  ) 8  £ 4/3 (, 

Turbidity cl. - - - -  -y 
. .. 

- - - 

Gradient 0.7 ··- ---- - - - - · -  

__ ,_ 
-- --- -- · - - - -  ------ ---- - ·> . 5  1.2 - - 

Fines I5 5  20 0 lo 5o 0 3 <  o  <  IO 0 0 Jo  S I 

Small gravel 30 Lo 35 2 20 20 -+0 30 Io 45 2 0  3o IO I IO 

large gravel 50 3 0  35 45 Jo 5 30  20 /o < s 30 lo 50 o 

Cobble 2.0 0 / o 20 5 .0 < 20 4Jo 4 < J o  4D 3o 3 h 

Boulder 
0 0 5 5 5 lo 5 7 IO o 0 c 0 o 5 

Bedrock O o 0 0 0 o 6 O 0 0 ¢ 
1_-1 0 o 0 

Compaction 0 O o 0 O 0 c o 0 0 ,,_) o I 
0 0 o 
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(  

l  

•  

'# 

. I, 

80 
0 

) 

(l e  -  Goseu (Rex 1&0/9 \/e2 Side Channel I Average for Reach 

ReAce2 a. 2 6 °  2  
t  

POOLS GL IDES RIFFLES POOLS GLIDES RIFFLES 
..., 

side channe £ 0M £ 
0 

£ % i % z 
f 

z % 
I  # # # 

I I  I  I  

G 
d ,, 

-N 0 ) 5 ] =  4 M =  d ·  %  N =  6  Habitat Class R R G R G 0 

Length 4 8 50 20 20 .0 - 
z107 

44q 
z(15  

5 l  122 3L 
122 

[ H  21.4 328.3 - 20.3 

Wetted width 
- 

G � G I5 5 . J  5  -  I 1 . 5  - I7. 5.5 

Channel width I9 1 3  1O 1 40 2.0 . 38.5 30.75 - 44o 3L.7 

Area a4 4g 20 )0O 450 65 - 
z1253.5 

54 
£ 4 0 s 4  4% - 2183 3 /+  ;2<50.7 3263.S 

Mean depth .90 .JO . O  .0 .5 .30 - 0.% 0.2 - 

• 
. I 8  

Velocity - .@0 .30 • 10 .5 .0 .- 0.443 0, - . 3 7  .1 3 

Log cover 0 0 . 5  • .IO c - 5.7 2 . \  -  75 .+3 
Boulder cover 0 0 . '  0  .I . 5  -  0  .03 - .09 02 

lnstream veg. o 0 0 0 0 0 - 0 0 - 

• 0 

Overstream veg. .0 6 02 

• 0 . I O  -  6.2¢ do . •5 . 3 3  0 -,J  

Cutbanks o C 2.0 0 . 5  0 - [ . G  0.5 - 2.e7 . 08  

Total cover .IO 0 2.9 .5 .7 ./ - 3.5% 5 4.253 2 - 1 9 . q  l. .8% .3 

Turbidity Clr d r  clr clr cl cdr - Cl clY - cl e l 

Gradient rv� AR t 2 /UR rg +? - . s  J .2  - - 0.7 

Fines 2 0  1 6  IO I5  2 5 - 2a.s 75 - 1 9 . 2  2 . 9  

·  Small gravel 20 20 20 0 l o  < - 20 5 - 30.9 35.8 
Large gravel 16 30 0 0 30 25 - 35 4o - 27.5 +0.8 

Cobble I5 40 80 0 40 40 - 1 l  3375 - 7.5 / a2 3 . 3  �  
Boulder 5 0 Io 5 1 £  5  - 2  375 - 5 7.3 
Bedrock  0 0 0 c 0 G 0 0 - 0 . 

0 - 

Compaction l ou  lo. Ma.o (nu line ho - l o  l o  u .  kou 'o 
{eh L c 24 +h ( )  =  8000 0lR i  ea  ·  O  1 8  1 +  0  G l  5 %  

cu  Reach 0 4512 2% 8 0 122,2448 17 ,58¥ 
Tot Acee ( - 1\8,032 

,  
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l i c e  - (, s e l l  Creek 8 o  / i s / 4 8 2  

dac 3 pq 1 6 / 2 
- 

-- 

Habitat Class G e G e p (; K G-- ( "  r, 

U 

Length I o 4  2 250 < i 50 5 7n 35 5o 

Wetted width - /  

s 4 5 [h 12 1 ?  22 e \ + 20 

Channel width ij   50 s  } 20 440 I7 20 75 2.2 
Area 2298 2392 Kio 55 44 750 2 1 0  2000 /20 (9o 

Mean depth L .o . 4 5  < 
.,-./ 

• .8 . 3  . 3  . 44  . s  ,  

Velocity 
- - 

,..- 

1.0 <.0  L .0  s / .0 - - . D '  

Log cover 220 1 9  
.,c,, 30 i l o  h o  0 . 0  2 . 0  I 2  

Boulder cover ; ; ·- 

 
c 0 7 0 0 0 .. 

.- 
Instream veg. -  .  

u  

·'s 
0 ¢ O f; 0 0 0 

Overstream veg. 
. 

5 0  �  c  
.,.-  

12 5 • c .._) 2 
•. 

Cutbanks o 3% 
' 

<0 . 8  4f  0  . s°  0  I  

Total cover r 

IS I 
- 

1.5 7 I 2Uo '  .. 
l» t 1 :  C  

°  Turbidity cIw > -� 

Gradient 9/e 
• > O - .s  [.o S Lo 

� 

Fines 2 0  lo 10 5 o 3 o lo lo 30 
Small gravel pp 40 

 
50 20 -0 Po 60 5o 50 

Large gravel 45 50 5o c ( I  I  20 50 4/o 20 

Cobble 0 0 l o  5 0  0  0  0  0  

Boulder 
0 0 

,:-, 0 o 0 0 
• 

0 

Bedrock c; o o o ) 
0 0 0 0 O 

Compaction 
. ,  

0  0  0  0  0  
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(lce - (-o<sec CR&ex reo//ez Side Channel I  Average for Reach 

Re A c . 3  2 2  POOLS GL IDES RIFFLES POOLS GLIDES RIFFLES 
I () de i 0' % 

6 

i % · x  %  z  %  5  %  #r; # # 

Habitat Class &I R  G  p  G  p  e 4M   o  M °  I  AM J JJ 3 M =  8  N =  4  

Length 7. 7 I o  I lo ) 70 - 7 l  7. II 81 4% 
Wetted width 

. 

1 2 4  IO lo • 2.4 l.75 I 5  I o  a - ..,, 9.u7 I7.5 
Channel width 0 2€ 20 I 5  1 6  30 5 - 90 20 1 8. 3  26.5 5 .s 

Area 1\\7% I&O 10 IC 20 700 - 5 fc 5 It11 82l 

Mean depth 151I5 0.5 I• . 6  .5 <5 - . I5 S  . 7  .62 38 

Velocity . 
c rK  .2 - - - - - - 35 . $  1.75 + J  

Log cover I \ .% 5 2 2 2 - I \ 5 344 25.35 

Boulder cover c c  0  0  0  .5 2 - c c . 2  . 2 5  0  

Instream veg. 0 6  0  0  o  0  0  -  0  0  0  o  0  

Overstream veg. l · l  c  0  •• 2 . 3  - 
.  I  •  1  

· "  
.53 75 

Cutbanks c 0  .  I  0  0  
C  0  �  0  6  •  

5.7 1 4  4  

Total cover I l .4 5 23 3.2 1.3 - L . I  I I  4.l 5 1/5.25 % +7 5 

Turbidity I O  dr clr cl clr clr - cl Cr \ C l  l  

Gradient r ( 'or ( ( r fur  fur Lu - 0 . 8  1 . 5  

Fines 70'70 6 c  60 20 10 2o - 7¢ /() 60 25 c25 

Sma l l  gravel 351 25  a6 a5 60 30 30 - 

z 6< z5 44 44 4,  5 f· I 

Large gravel 5 5  1 9  1a 15 20 a0 - 5 4 l o. 1  3#.L 442.5 

Cobble 
d 0 6  %  2  5  9  %o - 0 0 37 6.o 125 .  

Boulder 0 0  0  0  0  2  Io - O 0 0 . %  0  1.25 

Bedrock 0 0 0 6 O 6 - 0 O c 0 0 

Compaction - - - - - - .  - -  - - - - 

Reedh Lea4l I& 00O Te+A i s e e d  '  · O  2 l  2 l  5 l  1 3 7  68 

Acc A <ac 
: 

477 357 4 , 9 4 S  1+, 12% 55, 826 
» 

0 

To tel Aceo 255,6% 
%  I  0  57 43 2 7% 22 
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( 

3,%00 
28 

To#( &cock '¢ 
Arca i6 Keach() 7200 2280 

% 55 1 7  

eal Le.aqth = 2500 m 

rot«t Axe = 1 3 , 0 8 0  

(- osEu Cece 7EuTnN 

" 
182 Average for Reach 

enc 1 
I 

POOLS GL IDES RIFFLES 

Q - . s  »/ ( s . < )  5  %  i  
o'  

z  
G' 

± k 

Habitat Class € R p G N=I L N 2 M =  I  
Length 1 5  30 60 0 (0 .9 2.5 3.5 2 0  21 .% 

Wetted width 
- 

2 5 3.g 715 5 c.5 75 

Channel width 8 g 7 75 7 7.6 g 
Area 3¢ 650 300 G5 2¥ 55 #75 ,7 160 27.% 

Mean depth .35 07 l .0 .5 •  r  1  . 2l  07 
Velocity . G  .  I  .ol - ·:l . 6  ·:4 

Log cover I I 4 I 4 I I 

Boulder cover 0 0 0 0 0 0 0 

Instream veg. 3 0 IO 4 Io 3.5 0 

Overstream veg. . I .5 5 0 5 05 5 
Cutbanks l . 5  .5 3 n 3 .75 . 5  
Total cover 5. %  2 29 5 22 7.3 5.3 I . I  2 I . 3  
Turbidity 0I <lr clr cl clr clr clr 
Gradient .5 <.5 <.5 <.5 <5 5 <5 

Fines 70 30 Iy, 50 Io 5%3  36 

Small gravel 30 70 /') 50 0 3.7 7% 

Large gravel 0 0 o 0 0 0 O 

Cobble 0 0 G 0 0 0 6 

Boulder 0 0 0 0 0 0 o 

Bedrock 0 0 ': O 0 0 0 

Compaction 50 %% eke le I 5 m  

C  2  48 24 
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f 

2150 7 0 0  
% 'f 

60 00  m  
I  

32+70 

SE CK&K t a g  /182 Average for Reach 

zc 1 '  
I  

POOLS.  GLIDES RIFFLES 

i 0  % % z % lo 

Habitat Class R € R G G R 
r 

G R 
/\ 

N =  0  tl =  s  M= 4- Is u 

Length 4 0 l o 40 2 3  I 2  2 0  l o  3 0  'r-  27 74 14+3 2 %  

.  Wetted width 
. 

q 7 0 Q 9 3 + 5. 5  1  3  R  -  c .=  
Channel width 30 25 0 36 to 70 0 9go  9o & 0  - 

5.3 55 
Area 52 11() 0 240 320 [ _; I % 0  3 0  2.0 - I / 8  7 I77% 2 1  ' '  J  

Mean depth .4 .4 .2 .3 . 3 5  .6 .15 € . 1 5  . 3 0  
«  

. 3  . 1 8  c  

Velocity 5 • I 
e 

.2 --- - - -- - . s  .4  · _  

Log cover 0 0 0 0 2 0 0 3 0 I - I 0 

Boulder cover I I 2 Q 0 2 0 0 0 I 
. 

o.7 0.8 
Instream veg. D 0 c 0 o 0 O 0 0 l - 0.2 0 

Overstream veg. 0 (", 0 I \ 0 o o 0 0 - o. 0 

Cutbanks 0 (\ 0 0 CJ 0 0 0 0 0 - 0 o 

Total cover I I .9 3 3 2 0 
? 

o 5 - 2 . &  [.o 0.6 l . O  2  

Turbidity (lr cl Or clr l e lr  lr \v e l v  e l ¥  - l cl 

Gradient L. 5  I 1.5 I - - - - « I - I 1 .6  

Fines IG G0 10 20 Io 
� 

lo 20 5 00 -- 1 3. 3  7 . 5  2  

Saal1l gravel I 5  2¢ 40 20 / 0  c 5o 44o 4o 4g - 3a.s 37.$ 

Large gravel 25 16 20 25 4o 30 20 20 Jo 20 2a.5 a 8 . 8  

Cobble 36 5 35 20 30 4o 35 5 1 lo - 17 .5 2 8. 8  

Boulder 1 5  �  5  
·A 

IO lo 5 5 0 5 
«  

5.8 7.5 ..J 

Bedrock o 0 6 G 0 0 0 o 0 0 � 
0 0 

Compaction loo ll lo Ia I brd ided  - lou low 

enc 4EN S  O  
.  ToAu. u enc 0 1 3 0  l o 4  
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•  

SHEA CREEK 1982_  Average for Reach 

@£cM 3 ( r A l s  J  L. a l e  nre) POOLS GL IDES RIFFLES 

G  0.+?/ i ' i % i % l  

Habitat Class RR G p G R G N =  I  N 3 M =  2  

Length '3 I 6  Q  G  I 9  a 9 %.5 38 60.7 25 10.9 
Wetted width 

. 
q 6 p g .2 8.5 5 5.5 5 

Channel width I @  8  22 q a 1 1 5  
n  ·  5.¢ 4.4 he! 

Area 27 @% 5 3% G6% 7% 45 4 9  302 948 4Ab.5 3.9 
· 

Mean depth .0a • €  .& • 06. .4 • .3% .05 

Velocity • -1 . 4  '  -  -  .2. .4 - • - . 

Log cover 0 . I %. l 0 · I  1 5  7  5.9 .05 k. 

Boulder cover c 0 0 0 0 0 0 n 0 
Instream veg. .15 • I .8 1.4 I 1.5 I . e  2  .68 
Overstream veg. 0 • I .8  G 0 .5 . g  ·. 0  
Cutbanks 0 .£ .3 ,.. 

0 2 .5 2  

• 
0 C/ , 

Total cover ·15 5 8.G 1 .  -l I3l.5 £.k . I l 3.8 .2 g 

Turbidity lc Ci dr clr clr cl cl cl lr 
Gradient tc CVr (c fur Uc fur f ( fr 

Fines 5 1o I5 5 9 (0 € 50.% 7 I  

Small gravel 5 75 €0 o 0 35 Or 9.  86.0 ' % /  

Large gravel IO I5 5 5 2 5 5 ..5 4.3 
Cobble O 0 0 0 0 G G 0 0 

Boulder 0 G 0 0 0 0 0 0 0 

Bedrock c 0 0 C (· 0 (, O 0 «. 

Compaction 'o. 
r 

kc Be. . ka dca lo-o co U 

@EcH LC7TH 

7o Acc 

77 gct 

Ag9 i Kenc 

% 

22 

70 
if- 
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.  

t 
i  

t 
i  
i  

:J 

</E CKK 1 €2  Average for Reach 

gpcH } (above /al2) POOLS GLIDES RIFFLES 

% % X % i % 

Habitat Class R p R G R G N I M 2 M 3 
Length 7 7 6 lo 5 7 7 ..% R.5 9.5 6 07.q 

Wetted width - 
2 4 • 5 l 4 1.€ .7 4 

Channel width 1 5  1 q  I o  ) 5  < G 1 11.3 l0.% 
Area I-4 2% 1 9  50 5 3 %  a 2.° 39 4.9 10.3 4. 
Mean depth . 9  . 5  •  I  .4 .a 

• • 3% . I %  
Velocity - .9 - - 

- - -. 1 2  - - 

Log cover 0 .7 · [  4  .5  l  .75 .5 .87 
Boulder cover 0 O c 0 a5 ¢ 6 0 .06 
Instream veg. 0 0 O .5 0 6 0 .a25 0 
Overstream veg. .5 .25 o I .5 I 25 I 

• Cutbanks a 0 c c .5  I  0  - 5  .87 

Total cover 1 .5 ' I  •  I  ' 5 s  1.75 3 I 2.£ 41.25 l 0  2. 20 
Turbidity cl d dr clr clr C..lr Cr cl c l  
Gradient - ·5 - - - - .5 - 

- . 

Fines 25 a0 lo 10 l o  25 20 28.2 ..R 

Small gravel 4 45 4 G 30 8.0 36  45 30 38.7 
Large gravel 2 25 15 & 4/ 3 35 33.% 2.7 
Cobble 0 0 0 Io 30 5 0 8 . 0  3.2 
Boulder 0 O o 0 I G 0 0 l . 6  
Bedrock 0 o 0 0 0 0 0 0 0 

Compaction },-,1_..,,• do yo % la o la I 

a C 

io, 00Om 

32 ,$82 ? 

7c7 l cu 

A@en Iv 2atll 

% 

47l 

9 
7 /  

735 
'23 
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' 
Gose_CeeE 
Reas 

AeA l5.6? 

tevGrH l • 
« MEAN TOTAL No /M BIOMASS ; lse 

' <Cs AGE It-RANGE n WEIGHT c, % 
" 

BIOMASS DENSITY DENSITY tNo mete 

· -  
RHt 3.- 43 30.0 0.Cc l 00 l 0. 0 0  G . 0 o  0).1 0 . 0 8  0.8s Ot 

[ q 1 -qq  Ia5 .0 Q,35 4 6.70 2.06 2%.72 0 . 0  0 . 3 5  0.24 
· -  

a3+ (2%.0 21.7O 2.70 [ . 4 3  31.0l 0.02 0. 1 0. 13% I  

3+ } { (  4D 33.77 I  0.70 l . 43  49 .24  0 . 0 2  O . G  0.19 

I . 9  0.2 l  1 . g  1 . 3  
D  2# (c I(A.n 40.% I .70 I . 4 3  58.51 0.6 0.71 0-I2 

A  

.  

a  

001 < 55% 52 .0 2.03 8 0 . 7 0  a .8% 5.80 0.0 0.08 0.2 
- 

C z l02-8 1a5.0 21.53. A 0.76 a.86 6 1 . 4 7  0.07 9 . 6 ]  0.a{ 

-- 

-· 

ATAT pEscrTpNy: i d eccn el  

Discharge C 2 1  1 l 2 s  
Temperature (c) ] 4 °  

Hydraulic Type Pool 

Z area 

mean width 

mean depth 

4 cover 

cover type' 

substrate 

Gradient /R 

Turbidity_Clegg 

cl1de 

3 

7 .3  

0.lo 

C I 5  5  

Riffle 

63 
5.0 

0 . a 0  

0 .  

C10 

1  .  
L l o g ._ B  boulder, IV _inseam vegetation,QV _oyvrstroam vegetation, Ccutbanks 

2  •  r  f i n s , s G  sill mravl, I _laric£rygl C o bb l e s ,  boulders,Br bdrock 
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( 

I 

(cs4yeuaee 
Re23 

Ae.A 38.3~7 

uevGn .11@a_ 
sues.d 

%  

MEAN TOTAL No /M BI«OMA5$ ; lse 
'I&CE5 AGE fl-RANGL n WEIGHT c, 7 n BIOMASS DENSITY DENSITY No mete 
- 
-- 

Rt [+ Cg,78 72.00 4 . 2 8  a O.&5 3.08 1 3 . 1 7  0 . 0 8  O.34 0.22 
-- 

Cc '#% r.-6%6 58.75 9.7 { 0 . & 5  6 . 15  I5 .22 0. 16  0. 0 0.43 

Ck Gt 5%-\00 .£7 G . 1 7  %  0.5 .a3 56.07 0.2 1 . 4  0.65 

C. +  = l 2 0  120.0 1 . C l  I  0 ..5 1 .  54 4 . 2  0. 0  0 . 1 6  0 . 1 l .  

D r  O+ a-5 1  41(00 l . o l  a 0 . 6 5  3 . 0 6  3 . 1 0  0.0 0.0 0.252 

I I  72-6 78.c0 ,7 4 O. &5  6 . 5  9. %  0 . 1 6  0.7 0 . 8  
·- 

9+ [ I E  5.0 I 5 . 2 l  I  0.5 L .5 23.10 0 . 0  O.GI 0.I -- . 

5 5. 9 ¢  0 . a 9  1 . C  0.7%¢  

1 z 1 5 - 5 l  e.15 1.57 4 0.65 6 . 1 5  a.6 0 . 1 6  0 . a 5  0.3 

+  

ABITAT DESCRIPTION: de channel .  le / d e  
I  

Discharge 

Temperature (c) [ g °  

Gradient / 

Turbidity 

Hydraulic Type Pool 

area 

man idth 

Gide 

< 

• C/ 

RI£fle 

50 

mean depth 

3 cover 

0 . 1 5  

5. 

cover type' L Q v  
)  

7  
E  T C 5 G 25 \ G 5  substrate 

COD-ENTS: 

} L lo. B boulder, IV_instram_vegetation,oy_oyrstream vegetation, C cutbanks 

2 • r f i n e s ,  SG srltmrav1,  IG lat .£r a y &L C  cobbles, boulders, Br bedrock 
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(  

I  
!  
i  

•  SHEA CR5a &c 1 AeA 56_? 

ucvaml 

Smee.l_ 

...  

AE AN TOTAL No /M BIOMASS ; le 
SrECiEs AGE [I-RANGE n WEIGHT c, 7 

" 
BIOMASS DENSITY DENSITY No mete 

. 

RIt 34- 51 [40. 6.1% • 0.45 1,54 3 1 . 6  1  0.74 0.56 2.7 O+ 
]+ l74- qL &2.54 6.0 a 0.15 1.00 74.35 0.2 1 . 3 9  0.8G 

-· 

[ ( 5  I I 4. c  I% .5o I  l6.5 1 . 3 3  9a.0 0.0 0.3 0 . I 0  ,?+  
-- 

I91 % I 0. 0 7  l a . 9  4  9 ,0  3  

(o 04 4 1 - 5 7  [.5€ I . 5 l  1 a  OL5 1 6 . 1 %  2 7 . €  0. 0 . 5 0  l . 2 2  

··- 

D Ct 44 ,19 1 . 1 6  5  0.G5 3 . 0 8  3 . 6 2  0 . 0 5  0.06 0. 2 2  
-  

-  

-  

..  

HABITAT DESCRIPTION: .-4% hd#a# 

Temperature (c) [ <4 °  

Hydraulic Type Pool 

Z area 

mean idth 
mean depth 

cover 

cover type' 

substrate 

_.e) z±alt lag oe 

Gradient / . 5  

Turbidity_(_legr 

Glide 

I 

L 

RLffle 

l o o  

4 

0.a0 

I .  8 

8 

L 1 o 8 ._ B  boulder, IV _ i n s t r e a m_ v e g e t a t i o n , Q V  _overstream  vegetation, C cutbank 

? r_ f i n s ,  SG ell gravel,IG lare EraL c cobbles, _boulders,  Br bedrock 
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(  

I  
/  

ore ±gaze/2 AneA (0. 
uvsw l-1.n 

Sires. k_ 

n 
MEAN TOAL No /iM? BIOMASS ; lse 

: r&CE5 AGE ft-RANGE WEIGHT c, 7 ii BIOMASS DENSITY DENSITY Na mete 

CR 6+ 2 %  0.00 0. I 0.60 I . ¢ 7  C.3. 0.0? 0 . 0  0. 14  

I 4  7 5  75.05 4 . ¢  I  . 85  I . a 5  5.&G 0.0a . 1 0  0 . I  

6 . 1 9  0 . 0 5  0 . I I  0.a6 
-h, C+ / 2 L, - 4 ¢  4 1 . %7  0.75 G 0G0 I 0 . 0  7 . G  o. 17 0 ..  0.85 
... 

� 

- 

- 

AITA pEscrPrroN:AK1e/Glide rid 

Temperature (c) [ ] °  

Hydraulic Type Pool 

Z area 

mean idth 

mean depth 

¥ cover 

cover type' 

substrate 

Gradient n/R 

Turbidity(lgor 

Gide 

5. £  

C . I %  

RIffle 

1 5. 1  

0 . 0 a  

IV 

L l o ,_ B  boulder, IV_instrem_vegetation,ov_overstrenm vegetation, C_cutbanks 

2  t  •  f i n s , S G  small mraywL, IG lar;crag] £ c o b b l e s , n  bouldern, Br bedrock 
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{  

I  
i  

ose hg2448 AREA 1a_1? 

evsHlt 

smes._b_ 

n 
MEAN TOTAL No /M BOMAS$ ; lse 

SPECIES AGE II-RANGE WEIGHT c, 7 % BIOMASS DENSITY DENSITY No mete 

Ck \ 6 4  36- 3. ·1 .50 0.25 %6 0.6 l 0 . 0 c  3,7 0.a4 O . 0 8  0.7l 
] +  5-L.2 (0.50 2 .A l  8 0 .6  3.3% 8.02 0.08 0 . a  0.a 

1 I . 4  0 . 3 4  0 . a 7  0. 9 5  
Dy ]A 77-7 7£.6 41.15 3 0 . %  5.00 9,3.74 0 . 1 .  C.7 0.% 

mus:rr pEscrzioN Rf /Fs) habdcd 

Discharge _ h_ . l  . 9 _ A g  
Temperature (°c) I 2 . 5  

Gradient c ·' 
Turbidity_ Clear 

Hydraulic Type 

Z area 

mean idth 

mean depth 

% cover 

cover type' 

substrate 

Pool 

1.6 

0.50 

Glide Riffle 
24 

2.0 

I O .  

F a5 S¢ 46,\G35 

L  1 0 g . B  boulder, IV instream_vegetation,_oy_ovrstream_vegetation, C cutbankg 
? f i n e s ,  SG small gravel,IG larepral f  cobbles, boulders, r bedrock 
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(  
i  

I  

G05NE T I E, "  L "  AeA Z5__n? 
uvcmHil • 

i 
MEAN 

7 
TOTAL No /M BIOMASS ; lse 

SrECEs AGE It-RANGE WEIGHT c, F BIOMASS DENSITY DENSITY N mete 

T (+ ] 4 - 5 5  47.37 1 . 0  [ q  . £ 5  .35 24 .2 0 . 3 0  0.@ I . 0 %  

[ +  ¢ 8%.0 0 6 . ¢  I  . 8 5  ' . 1 8  7 4 %  0 . 2 :  0. \0 0.06 
63.53 2 1 . 7  0. 3 3 0 2  \.  I n  

.  

-  

ITT DESCRIPTION: Glide head/Rle 

Temperature (oy ° (@_ 1 0 3 H s  
Hydraulic Type Pool 

Z area 

mean width 

hsbtat in sunrg 

Gradient < 0 . 5  7,  '  

T u r b M d H t _ (G  lac 

Glide head 

10 

RI£fle 
60 

7 . 5  

mean depth 

4 cover 

cover type' 

substrate 

0 . 3 5  

F 70 6536 

0.07 

F 3 0 5 7 0  

L 1og, B boulder, IV_instream_vegetation,o_overstreamvcgetatfon,  C cutbanks 

? r _f i n s ,  SG enjlLmravel,IC lare Etc], C cobbles, n_ boulders, Br bedrock 
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Standing crop estimates of juven i le  steelhead i n  the Gosnell  Creek system, 
1980 to 1982 .  

F i sh  Density(No/m) Standing Crop 
Reach Extrapolation 

Length Site Rb O+ Rb parr Coho Rb O+ Rb parr Coho 

1981 
Gosnell 1 3,000 ( 1 )  0  0 . 26  1.43 0 780 4 ,290 

2  8,800 1 0 0 . 26  1.43 0 2,290 12 ,580 
3 3,500 1 0 0 . 2 6  1.43 0 910 5,000 
3a 11,800 2 0 .02 0 1 . 2 9  230 0 15 ,220 
4  6,000 3 0 0 0 20 0 0 
5 10,000 4 0 0 0 . 1 4  0  0  1 ,400 
6 6,500 3/4 0 0 0 . 07  0  0  450 

Shea 1 5,000 1 0 .37  0 . 5 5  0 .68 1 ,850 2 , 750  3,400 
2 4,000 ( 1 )  0 .37  0 . 5 5  0 .68  1 ,480 2,200 2,720 

4  3 ,560  8,930 45,060 

1982 
Gosnell 1 ( 1 )  0 .83 0 .48  0  2,490 1,440 0 

2 1 0 .83 0.48 0 7 ,300 4 ,220 0 
3 1  0 .83  0 .48 0 2 ,900 1 ,680 0 
3a 2 0 0 . 22  0.43 0 2 ,590 5 , 070  
4  ( 3 )  0  0  0  0  0  0  
5  ( 4 )  0  0  0  0  0  0  
6  (3/4)  0 0  0  0  0  0  

Shea 1 1 2 . 9 7  0 .96  1.32 14,850 4,800 6,600 
2 ( 1 )  2 .97  0 . 9 6  1.32  11 ,880 3,840 5 ,280 

L  39 ,420 18 , 5 70  16 ,950  

1980 
Gosne l l  1  ( 1)  1 . 43  0 . 8 7  0  4 ,290 2 , 610 0  

2  1  1.43 0.87 0 12,580 7 ,660 0 
3 1  1.43 0 . 8 7  0  5 ,000 3,040 0 
3a 2 0 0 . 1 2  0 . 1 9  0  1 , 410 2,240 
4 ( 3 )  0  0  0  0  0  0  
5  ( 4 )  0  0  0  0  0  0  
6  ( 3/4 )  0  0  0  0  0  0  

Shea 1 1 0 .22  0 .09 1. 12  1 , 100  450 5 ,600 
2 (1 )  0 . 22  0 .09  2 . 23  880 360 4,480 

23,850 15 ,530 12 ,320 
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APPENDIX 5 .  Thautil River and tributaries biophysical 
sampling and analys is  -  1982 

a .  Habitat description 
b .  F i sh  population estimates 
c .  F ish  capture length -  frequency ana lysis  
d .  Smolt y i e l d  mode l l i ng  
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M e  1 8  /132 Side Channel I Average for Reach 

T A rr  Rer T% 26£2 PO0LS GLIDES RIFFLES P00LS GLIDES RIFFLES 

Reach 1 sicdecb'annel i 
I  

0M  

i 
OM  

i % i % x % 5 % 
t  #  

Habitat Class R G- K G t/ 
,·, 

N 
' 

lo % I 5 s U- 

Length / 34 7 2+ 
2345. 38.4 

lo 
z 1 2 4 . 1 .  z13.= .. 

4+2 4L 7 7  577 %04. r" .  -A4 

Wetted width - - ,-- 

9. I 9  G  C4 /2 /5 /2- 1 3  .  . 2  2 0  I L . 2  

Channel width ! ~.2 5 8  - - LR  (% 
,,,,,-, . ..  ,  

I 3. %  33& " u?  7, [ 2 0  u 

Area 504 690 2 2  507 2 1  5.S 480 852 105l . < 0D  157. 13LAH 

Mean depth 
· -  . %  .5 . I S  15 . 3  l .2- • 

. 2 5  5 I . 0 6  

Velocity - 
- - - € 3 - . 4 .5 . I  .%7 i .a 

Log cover f 
° 0 2 4  2  5  0  l o . 8  I .  .5 • . 1 2  . 

Boulder cover 2 0 0 0 0 0 .{ 0.33 a . ° .& I 2.6 

Instream veg. ? 0 0 ? 0 O 0 0.03 0.05 0 05 . 0 3  

Overstream veg. 0 0 0 q 0 
.., 

o 2 .5 0  0 .3 .� 2 

Cutbanks 
 

0 0 9 . 5  1.S O 1.75 0.08 0 0 0 

Total cover ° 
() 442 3  4.5 0 .+ 0 5.¥ 1 . %  5.# 03 o . c  2,2 I .  29 4. i  ""�  e ·  '  •  +  

Turbidity :I -- 
 - - - · -  -··----- > elY c l  eh C l  Ci i 

Gradient ---- -- -- - I 2 o & ]  2  

Fines O 0 o 5 < 5 20 1 0  7 5  G¢ I5.7 8.  
Small gravel � 5 0 5 

,...- 
/o .8 l l o . 8  O 24.z iU.8. -:-, .., 

Large gravel 2 30 A0 5 5  IS Is / 0  55 20 1 6  l  .3 

Cobble 
• 

Lo 5o Go 50 60 ss 5+ 440.8 475 lo 

• 
·1 2 . 7  

Boulder 7s I5 20 7s5 Is Is 5 . l  74.I !  I L .: 9 1 . %  
Bedrock 0 0 0 • ·O -...::> { o. 17 o. r1 i  £ , @  CY 

t ' 

Compaction D 0 • 
; .2 Cl o lo lo o lla ·.4.h 

Reach Leg4h() - 25000 
Toft i el 6.% 39.7 37.7 72 36o 360 

Acci «A 3 1 7 0  33900 1,720 429,600 6l, 6Lo 47, i e 0  

3ile ha»net () 5000 

% -  4 i 53 55. 2. 24 
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/It%ace 1 0 8 ]  / 1 8 2  
•• 

i f  2 
\...,' 

Tzmu K c  
Sid¢ Corre l 9 id€channe l  

eA f hg 

Habitat Class R G R  g G € R e R R G J R G R p G (3 

Length q 7 I 5  40 I 27 4¢  3.4 .4 19 3 60 9.0 !6O 25s LO 57 24 I78  
Wetted width. G 4 G 7 4 � 3.4 2.45 1 9 1 9  ?1 I ?  e 37  9 29 20 27 

Channel width +0 lo 10 1 0 10 % 5  35 a5 60 30 0 30 loo 1o6 /oo 1 2 0  G 

Area +44 ¢ 0 Ia8' I° 010 10.5 &. 2 16  54 140 6. [9 994 [680 /59% 44£o  I4&0% 
Mean depth .3 . l o  

.,,, _ _  .  
.35. .35 n . 1 5  r  . 5  .3  

 I . 5  . 3  . 3  as 1 2  . 7  .  --· � - · 
4 < 

° '  -  .-  

. . 5  1 . 2  l . 5  I &  · I  Velocity - - - - - - 
. - . - - 

- 

Log cover . 5  0  0  !  0  3  f  . 9  0  0  0  0  
,;-  

0  1  0  0  0  
+, 

Boulder cover 5 l 
p ,;·, () 0 0 • 0 • 3 � ' I O  0  1 . 8  o . 4  •0 .. 

# -) 

Instream veg. 0 2 0 0 / 
0 2 • •  0  0  0  0  (') G O 0 0 0 / 

Overstream veg. 0 G 0 0 0 2 0 I 0 6 0 z 0 0 o·  O  0  3.0 
' Cutbanks O 0 0 0 

,,-· 

0 0 0 O 0 0 0 0 0 0 0 0 0 

' 
Total cover 5.5 l  ± 4 £ 5 I .  I. 0 3 s � -  Q  l o  [ %  1.8 < .%  51. 0  

-- 
\ 

· 
Turbidity cl CK CI .r · (  lr c i r  clr r cl r cd l ---- > 

Gradient - - - --  - I $ I n a 15 0 - -- 
- - - (l' _  

Fines 0 s 0 !(·.J r, 
4 30 2 ¢  lo 1 G 0 +, 5 75 5 < 0  5  

h  V  

Small gravel o 1 5  l o  ,  ..  l o  45 /0 20 33 I o  I O  1 O  I  [ o  /0 is 5 1y  
Large gravel 20 o . 

' 
+0 &0 £G 3 £ 60 ? c, 

' 
20 3o 2 5  /0 30 

' 
:..) 

• 
Cobble 10 30 50 ? :: ? 5 1 0  1o 0 % 20 0 I D  45 45 5o 574 25 < 1 J  

Boulder 20 I O  5  r  .2 

0 0 Io 0 { a. I4/ } 20 0 5 57 lo -- i/ 

Bedrock CJ O o 0 0 0 0 CJ 0 ;__·. C, 
, 

0 0 0 I I . 
Compaction J »  do 

I r 
- 0 J 

I 

· ). » .  o · v u  l h .  0  0  0  o  0  .  · 1  / i 4 )  
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•  Habitat characteristics ot  Sr A R  ('@ 
cw I 

2 A U G-  8 l  

HABITAT TYPE 

REACH LENGTH () 2000 
.. . . - - .. .. - . -. . . . . - - . .-.  

-  

Habitat unit 
- 

a  

POOL. RIFFLE GLIDE 
- ·  

Value z Value z Value % 

No. of 4  sampled O 2 2 u n s  

- · - - · - · · • -  .  - - .  ·-- 

Average lg:h (a) 
! 

K 3l 2l th 
Averag= w e t t e d  idth (-) 

i t  I  <0 5.5 7 
Average channel width (a) 

3% 4. 
(a) 

-- . 

Average dept' 
.21 

• 
., 

Average a.ea (=?) 
165 

4 

t46 ! 

Total no. of units in reach 0 49 4% 

Total area of units in reach &a?) 
0 7420 s3 7,000. 47 

-, , 

Average 310gz debris ( 2 5  
0  0  0  0  area cover E - )  

Average boulder (a?) 1. < 3 5  G  area cover 2 

Averege area instream vegetation (a?) O .  o  0  0  

Average area overstrear vegetation (a?) 0 a o 0 
t 

Average are cutbenks G?) 
o 0 o O 

. 

<ls Average area total cover (a?) 
l2 lo 

" 
,- 

Average ·/ substrate fines D 2 4  
r,4 

..- 7 5  verge 7 s u b s t r a t e  s m a l l  gravel 4  7.S 
t  ,. .  --- - ·-------- - - -  
1  :;l 

l 
./  

Average gr  

s u b s t r a t e  large gravel 55 325]  L  

t  
-  .  . .  

-  
. . .  

·-· -- -  ·- - - . .  -  -·---f 
4 

. u ; s t  r a t   c c ? - ¢  
!  

!  
30 30 : ' - ? : ±  t  

t  
. .  - - � -  >- - - · - ·  · · · · - -  ... f 

.-. 
p 

s u b s t r a t e  b o u l d e r  t  3 324$ 2  

z e r a g e  i» 

I 
. . .  

Average 7 substrate bedrock 0  0  
- . . - . - .  

x  detect 

7q44.d 
i d 4  7 S  
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•  Habitat characteristics of D E ! Y S  C R  

<acH 1 .  

.27 A- ? l  

ABITAT TYPE 

RFACH LENCTH () 

Habitat unit 

No. of units sampled 

44 s 0 0  7sl¢ cca t +$,%70 
. - . .  

POOL RIFFLE GLIDE 

Value % Value z Value % 

, 0 3 2 

Average wetted awidzh (z) 

Average channel vidth () 

Average depth (ca) 

Total no. of units in reach 

Total area of units in reach (a?) 

Average area log debris cover (a?) 

Average area boulder cover (a?) 

Average area instream vegetation (a?) 

Average erea overstreaz vegetation (a?) 

Average area cutbanks (a?) 

1 g. 3  

/O 

-- 

/.l 
.  

. 2  
-  

I93 

153 

%9.000 
'  

I 

3 

 

7.7 

0 

62\1L5 38 

63//0.5 59 

20.9 

1 02  

%l 17,670 . 3  

I  I  I  

2  .2  I  

0  6  0  

3  

o . 5  .3 

Average zrea total  cover (a?) 

Average 7 substrate fines 
'" 

A v e rage  77 s u b s t r a t e  s±all gravel 

Average 
... 

s u b s t r a t e  large rave; L  

]  « l  s  
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•  Habitat characteristics of 4 o H  c @  

&  =cl I 

HABITAT TYPE 
REACH LENCTH () 6000 

Value Z Value 

Habitat unit POOL 

Value 

RIFFLE GLIDE 

I 

0 

3 

0 

lb 

2 

O O 

7 13 

.23 

43 4oX 

242 

43 900 

I I 

/3 133 

O 0 

7  

57 
' .,,,,. 

• 1 5  

30.7 

242 

7/20 

. 3  

t}  

O ·  

I  

0  
.  

5.3 

___ Q -- · · - · ·- . - - - - - . 3 ------···---·-- � -  -  .  ·--- 
9.l7 447 l 53 

9 13. 7  97 

.• 

Average eres total cover (a?) 

Average area cutbanks (m?) 
• 

Average chennel width (m) 

Average depth (ca) 

Yo. of units sanola 

Average leg=ha (a 

Average wetted width (z) 

Total no. of units in reach 

Total area of units in reach (e?) 

Average area log debris cover (a?) 

Average erea boulder cover (t?) 

Average area instream vegetation (a?) 

Average erea overstream vegetation (a?) 

Average «' substrate fines ,,,. 

Average 7 s u b s t r a t e  small gravel 

Average 7 s u b s t r a t e  large grave;  

- - & ± :  
.,  

u t s t r : t   c . c t - - ¢  

Average 
f  s u b s t r a t e  b o u l d e r  4a 

Average ,: substrate bedrock 
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(  

I 
'  

• - le.re_ [yes 
each 1 

ore lg24/02 ARE 12.89? 
evsm»'l.5_.n 

7 
MEAN TOTAL No /M BIOMASS ; le 

SPECIES AGE [I-RANGE WEIGHT c, 7 % BIOMASS DENSITY DENSITY Na mete 

REt 0 +  27- 32 .0c 0.27 6 . 7  8. 5 7  2.29 0 5 0  0.05 0.. 
[ +  l 0  a  I2.0C  I L , 5 L  I  . 7  l , 4 3  I.A5 0 . 0 3  .228 0 . I I  
%  [ 8 . 7 4  c.c 0.40 0.80 

Cho 04 45 5.00 ) , o  \  • I 4 2  1 . 5 G  0 . 0  0.o 0. 

D 6 +  4345 4 . p €  0 . 9 5  Q 7 2.9% 2,44 0.o7 0.c 0 . 9 3  

t  

AIrT DESCRIPto: Glide /Rle de.cha n n e l  

Discharge (@.2%3k .2cfs 
Temperate("oy [ 5  (€  1 g Q p H R s  

Hydraulic Type Pool 

Z area 

mean idth 

mean depth 

cover 

_ c o v e r  type' 

substrate 

Gradient [ - 2  7% 

Turbidity_ (Klear 

Glide 

0 . £  

L ,  I  
'  

F305610 eG 30 

c l 0  

Riffle 

75.1 

.15 

• 1 5  

4.0 

c I  B I O  

L  1 0 , B  boulder, I V_ i n s t r e a m_ v e g e t a t i o n , Q y_ o v e r s t r n m  vegetation, C cutbanks 

? r f i n e s ,  sG_ small gravel,IG lare EravL c cobbles, boulders, Br _bedrock 
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f 

I 
!  

1de- lase Res 
Keach A 

aeA 51_n? 

uvar'1 n 
MEAN TOTAL No /M BIOMASS ; ls SPCIEs AGE I-RANGE T WEIGHT c, 7 n BIOMASS DENSITY DENSITY N mete 

RLt [ +  6-84 2:.%7 G . 1%  3 0. 4.09  % 4 . 2  0.¢6 0.4 0.<9 

.+ I 0 2 -1 I H  0G5 1 6 . I 8  
• 

0.7 9.£% 27 . %5  0 . 0 5  0.7o 0.<4. 

34 32-1(% G.09 24,70 2 0. 2.8% .4 0 . 0 5  I , 4  0.20 

7.07  0 . 1  9 . 0 0  - l  J, 

• z 973 972.0 ..LP \ 0.7 1 .2 / 3 0p.0  0 . 0 %  7 7  0. I %  

AITT pEscRrPTio: RK{le 

Discharge 

Temperature @oy [ 5 @  1 2 3  Hy 

Hydraulic Type Pool 

Z area 

mean width 

mean depth 
cover 

cover type' 

substrate 

Gradient > [  7% 

TurbLdLty_ ( l e g r  

Glide Riffle 

l o  

6  

. 0  

- , E  

F g. $ G 1 0, L G 0 C C  

carers. 1la, be hest  pate hab r l d n r i e r  

l  L  10g, B boulder, IV instream_vegetation,_O_overstrenm_vegetation,  C cutbanks 

2 £ • Fr i n s ,  SG small gravel,_IG lark graal cobbles, boulders, Br bedrock 
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Cumulative Length-frequency_Data 

Location: £l e :  lA,rufiyEs 
Date: Aug! 22to 2 162 
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APPENDIX 6 .  Mainstem Morice River biophysical sampl ing  
and analysis  -  1982 .  

a.  F ish  population estimates 
b .  F i s h  capture length - frequency analysis  
c .  Analysis  of mainstem sampl ing  -  1980 to 1982 
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( 

I  
f  
!  

n 
MEAN TOTAL No /M BIOMASS 

1{:: SPECIES AGE ft-RANGE WEIGHT €, 7 ii BIOMASS DENSITY DENSITY 

Rf 0+ 22-3% 34.0¢ r-,.�Q,, 5 0.7 7./4 3.07 0.09 0 . 0 <  O.25 

Ck 0+ 50 - 6 8  190 2.66 l o  0.6  1 6 .¢7  44.229 0.1 0.5 0 . 5  

G#id. z 45 5.&t 0. q l  I  0. I . 4 3  l . 3 0  0 . 0 2  0 . 0 3 .  0.05 
I  

HABITAT DESCRIPTION: 

Discharge Gradient (/[ 
Temperature (c) / TurbLdHty_Clegg 

RH£fle 
l o o  

cHe edge 
Z area 

Hydraulic Type Pool 

mean width ea.a[,T 
mean depth 
4 cover 

. G m  

I . 2  

cover type' B 

F 3 @ G l Q,  [ G g  

c 7 c s 1  
substrate 

2@2mm odd ae te 1rhp. 

}  L  log, B boulder, IV instream_vegetation ,_O_overstream_vegetation,  C  cutbankg 
2 • r f i n g s , S G  small ravel, IG large gravel, £ c o b b l e s ,  boulders, Br bedrock 



- 129  

{  

I  

cee lac~a AeA 12 

ucvGnHd2_ 

n 
MEAN TOTAL Na /M BIOMASS ; lise 

SPECIES AGE II-RANGE WEIGHT c, 7 ii BIOMASS DENSITY DENSITY Vo mete 

RI! 04 3 0 - 4 7  38.c7 0.¢7 .2 I 0 .  9 1 5. 0 0  I O . 0  005 0.04 0 . ¢ 5  
I 4  7 5 - 8  I7&.6@ 5.00 8 0 . 8  1 0 . 0 6  52.0% 0 . 0 4  . 1 q  0 .3 

6 3. 0 0  0.0 0 . 9 3  l . 0 8  

C k  0+ 53- 6l I5G.1 2 . 0 l  I I  0 . 6  12 .75 976% 0 .0= 0 . 0  l 0 . 6 O  

Csh O+ 54-1a2 61.33 2.00 3 0 . 6  3.75 1 . 8  . 0 l  0 .0 0 . 1 6  

01 %  z  10-80 5/15, 2. 0 0  27 0 . 8  33.75 G 7 . 5  0 . a  0 . 2  1 . 47  

L»D z. 18-3 €5.3l 2.48 35 .8 3.75 [52 .43 0. 15  0.5 I . o  

HABITAT DESCRIPTION: GS;le channe l  RC(le /G\de eA 
I 

Discharge Gradient: .5 -- 2 7% 

Temperature ("c) I 5  °  (@  1{6b HRS 

Hydraulic Type Pool 
T u r b i d { t y_ • L  

cite head Riffle 

Z area 90. 7 0 . 1  

mean width I 5  

mean depth 

% cover 

.07  

cover type! 

substrate? E35G20±5g E 5 5 G 3C L6 G @  
c 5  

csrs EH,_ a pt mp[ been [HT] f, f 
t/  

l  .  .  .  .  
L log, B boulder, IV instrcam_vegetation ,QV_overstrenm  vegetation, C cutbnnkg 

l • ?2 f i n e s , S C_  s l p r a v l , I . G  are g r a v a L c  cobbles, B_ b o u l d e r s , B r  bedrock 
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f 

/ 

Tree. Ba Ta,ion ore #9g,a/83 aeA 215? 
tevom» ~_n 

s i r E « l a nce. cnfloene 

· • =" 

urrirpEscRrPTroN: [ h e d ge  

7  
MEAN 

7 
TOTAL Noa /M BIOMASS ; le 

SP£CEs AGE It- RANGE WEIGHT c, % BIOMASS DENSITY DENSITY tN mete �- 

Rt O 2-{ [ 3 3 .1 3  0.4% I 5  I.9 1 8 . 1 5  7. &4 0.0 0 . 0  0.5 

I4 (7-5 77.33 5.1% '2i  O.6 3.75 [.35 .00 0. 0 8  O . I  
a 7 . l 7  0 . C  0 . I  .(5 

Ck 4 50.54 5l5 1 . 52 4 0 . 8  5.00 7.({ 0.02 0.09 0 . 1 4  

It  ow  z 50 50.0¢ I . 4  I  0 .6 l . 2 5  2 . A l  0 . 0 I  0.ol  0 . 0  

L6D t 28-7 47.5 1 . 4 8  27 (.8 33.715 410.07 0.1 0.0 0.96 

·  

Discharge 

Temperature (oy [ (  @ 6 g g il Rg  

Gradient [ 9% 

Turbtalty Clec 
Hydraulic Type Pool 

Z area 

mean width 

mean depth 
cover 

Glide 

gt 

0 . 3  

0  

Riffle 

cover type' 

substrate F 5  6G 1 0 L G  3 5  

C  I0 

COMMENTS: 

L l o g , B  boulder, IV instream_vegetation,_overstream_vegetation, C cutbanks 
? r f i n g s , s G  s m a l l r a v l , I . G l a r e  raal c cobbles, n_ b o u l d e r s , B r  _bedrock  
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/  

/  
i  
i  

1lerce Kee [!lisle use l5~,7 
uvs _ln 

7 
MEAN 

7 
TOTAL No /M BIOMASS 

:: SPECIES AGE II-RANGE WEIGHT c, F BIOMASS DENSITY DENSITY 

- 

RH O4 2 - 4 I  34.G7 (.4 I 8  0.8 22.50 1 0. 5 7  0.1 0 . 0 7  I . .  

[ 4+  (-7 7 / , 86  1.69 8 0.9 / 0. 0o  10.75 0OG 0 . 2 6  0.53 

5 1 . 9 2  0 . 9  0  0 . 2  3  I . 7  

Ck (H 4 q - (0  53.47 1 . 70  l 5  0.9 l 8 .7 31.8 0 . 1 0  0 . 2 0  0 .q 

tho. z 40-55 39.25 0.7q 4 O.9 5.00 3.07 0.02 0• 0.a£  

lD z 7g-7 50.04 1. 8 9 5  0.8 3 / . 2 5  56.64 0.a0 0.37 I . 6 {  

Q.#ha % G4 €1.00 2.02 I  0.8 1 . 2 5  2 , 8  0 . 0 I  Q2 0 . 0  
I  

urrrpEscTroN: de_channel 

Discharge 

Temperature (c) [ 4 °  

Hydraulic Type Pool 

Z area 

mean width 

mean depth 

4 cover 

cover type' 

substrate? 

COMMENTS: 

Gradient (/R 

Turbtdrt_ Clear 

cl1de Riffle 

I 0 c %  

. O  

0  

c 2 5  

l  L  10g, B boulder, IV 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_  vegetation, C cutbank 
2 1  r f i n e s , S G  small gravel,_IG large gtgl C o b b l e s ,  boulders, Br _bedrock 
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( 

i  

/  

llorce mnsier DATE use .£86.5n? 
vcmw l1.5 

sre /\5pen <amp 

7 
MEAN 

7 
TOTAL No /M BIOMASS 

1%::: SPECIES AGE II-RANGE WEIGHT c, n BIOMASS DENSITY DENSITY 

Rst O+ 20-4¢ 25,¢4 0.50 232 0.% 3.3? I a .4 q  0.48 0.22 a . 6 .  

I +  6 2 - 0  73,9 l  1 , 5q  I t  0 . 6  l & . 3 3  94.18 0.2 0.95 1 . 2 6 .  
103, 9 7  0.C, 4 I . T  2 . 4 0  

Gk» I04 6 - G o  48.7 1.43 4 0 . G  36.3% 33.45 0.2G 0 . 2 8  I - 6 [  

C  0+ 5. 80 57.12 2. \ 4  [  0.% 69.93 1 4 ( . 4 7  0.77 I . G G  4 . 7 l  

D 8+ 1 5 2  152.00 35.10 I  0 . 6  I . G 7  58.53 0.02 0 . 6 6  0 . I  

I,  %  4 5  45.60 I . 29  \  0 . %  l . ¢ 7  .05 0 .02 g . Q 2  0 . t l  

l D  z 50-l65 €.00 5.46 3 0 6  5.00 27.28 0.0G 0 . 3 L  0.4 

HABITAT DESCRIPTION: ,Aerc /c<)le math5lee)ae . a\le 
l (.) . C) 

Discharge 

\ {  
0  Temperature (°c) lo 

Hydraulic Type Pool 

Z area 

mean idth 

me.an depth 

% cover 

cover type' 

substrate 

Gradient f/ 

Turbidity Clear 
cl1de 

l O c %  

& I 0  

5  

Riffle 

cos@EIS: ike 
CG B I 5  

L  1o, B boulder, IV instream_vegetation,_QV_overstrezm_vegetation,  C cutbankr 
2 t . 

F f i n g s ,  SG small gravel,1.G lare ral £ c o b b l e s ,  n  boulders, Br bedrock 
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APPENDIX Table 6-2 .  Mainstem edge and sidechannel sites--fry population 

Density (No/m) 
Site 

1980 1981 1982  

1  3 . 3 1  
2  0 . 3 7  0 . 2 5  
3  0 . 9 3  
4  0 . 7 1  
5  3 .00  2 . 6 7  0 . 6 5  
6  1.27 0 . 6 3  
7  0 . 6 3  0 . 5 4  
8  0 . 9 6  
9  0 . 7 4  

1 0  1. 1 0  
11  1. 1 5  
1 2  1.72 2 . 3 5  1 . 1 8  
1 3  2 . 6 7  2 . 6 4  

Mean (all sites)  1.35  1.68 1.05  
Reach 1 1 . 8 4  0 . 2 5  
Reach 2 1.35  1.47  0 .80  
Reach 3 2 . 6 7  2 .64  

APPENDIX Table 6-3.  Mainstem edge and sidechannel s ites-- l+  parr population 

Density (No/m) 
Site 

1980 1981 1982 

1  0  
2  0  0  
3 0 .05  
4  0  
5  0 . 3 1  0  0 .43  
6  0 . 1 3  0  
7  0 . 03  o .  11  
8  0 .09  
9  0 . 2 9  

1 0  0  
1 1  0 . 1 0  
1 2  0 . 34  0 . 20  0 . 53  
1 3  0  1 . 2 6  

Mean (all sites )  0 . 1 6  0 . 05  0 . 47  
Reach 1 0 0 
Reach 2 0 . 1 6  0 . 0 75  0 . 36  
Reach 3 0 1 . 2 6  
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APPENDIX Table 6-4.  Mainstem vs .  sidechannel fry populations .  

Site 

1  

2 

3 

4 

5 

6 

7 

8 

9 

1 0  
11  

1 2  
1 3  

X  

( x )  

Mainstem edge 

1980 ,  1 9 8 1 ,  1982 

,  3 . 3 1 ,  
,  0 . 3 7 ,  0 . 2 5  

0 . 7 1 ,  

,  1 . 0 4 ,  0 . 54  

,  2 . 6 7 ,  2 ,64  

0 . 7 1 ,  1 . 8 5 ,  1 . 1 4  

1 . 4 4  

Si dechanne 1 

1 980 ,  1 9 8 1 ,  1982 

0 . 9 3 ,  

3 . 0 0 ,  2 , 6 7 ,  0 . 65  
1  . 2 7 ,  0 . 6 3 ,  

9  
0 . 9 6 ,  

0 . 7 4 ,  
1 . 1 0 ,  ,  

,  1 . 1 5 ,  
1 . 7 2 ,  2 . 3 5 ,  1 . 1 8  

1.46 ,  1 . 5 5 ,  0 .92  

1.41  

-  on a per l i near  meter ba s i s  mainstem edge and sidechannel fry density were 
equal for a l l  s ites .  

-  annua l ly ,  mainstem edge had higher density i n  2  of 3 years. T h i s  may be b iased 
by 2 very good edge s ites .  

APPENDIX Table 6-5 .  Mainstem vs.  sidechannel parr population .  

Site 

1  

2 

3 

4 

5 

6 

7 

8 

9 

1 0  
1 1  
1 2  

1 3  

X  

X ( x )  

Mainstem edge 

1 980 ,  1 9 8 1 ,  1982 

0 
0 0 

0  

,  . 0 3 ,  •  11  

0 ,  1 . 2 6  

0  ,  .0075,  0 .46  

0 . 1 7 5  

Sidechannel 

1980 ,  1 9 8 1 ,  1982 

. 1 0 ,  

. 3 1 ,  0  .43 

. 1 3 ,  0  

,  . 09 ,  
. 2 9 ,  
0 ,  ,  

. 1 0 ,  
. 34 ,  .20 ,  . 53  

0 . 1 9 5 ,  0 .078 ,  .48 

0 . 1 9 4  

-  per l i n e ar  meter ba s i s  no difference i n  mean parr density i n  mainstem or 
sidechannel s ites .  

-  annua l ly ,  no great difference noted--too few samples again .  
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APPENDIX Table 6-6 .  Morice River steelhead fry and parr population estimates 
- 1980 to 1982 .  

O+ ] +  

Reach Habitat Type Length 
(km} No/m Total No No/m Total No 

1980 
-T Mainstem edge - good 1 5 . 4  1.35 20,790 0 . 1 6  2 ,464 

-  poor 1 5 . 4  0  0  0  0  
Si dechanne 1 4 . 1  1.35  5 , 535  0 . 1 6  656 
Backchannel 6 . 1  0  0  0  0  

26 ,325  3 , 1 2 0  

2  Mainstem edge - good 33 . 8  1.35 45,630 0 . 1 6  5 ,408 
- poor 33 .8  0  0  0  0  

Sidechannel 50 . 3  1.35  67 ,905  0 . 1 6  8 ,048 
Backchannel 7 5 . 4  0  0  0  0  

11 3 , 5 3 5  1 3 , 4 56  

3  Mainstem edge - good 2 7 . 8  1 . 3 5  37 ,530  0 . 1 6  4,448 
- poor 2 7 . 8  0  0  0  0  

Sidechannel 2 . 1  1.35 2 ,835  0 . 1 6  454 
Backchannel 3 . 2  0  0  0  0  

40 ,365 4 ,902  

Total Reach 1 - 3  180 , 225  2 1 , 4 7 8  

1981  

O+ - mean density = 1 . 68/m  
-  fry population = 1 . 6 8 / 1 . 3 5  x  1 80 , 225  =  224,280 

1 +  -  mean density = 0.05/m 
- l+  population = 0 . 0 5 / 0 . 1 6  x  2 1 , 478  =  6 , 1 7 2  

1982 

O+ - mean density = 1 . 0 5 /m  
-  fry population = 1 . 0 5 / 1 . 3 5  x  180 , 225  =  1 4 0 , 1 7 5  

l +  -  mean density = 0.47/m 
- 1+ popu lation = 0 . 4 7 / 0 . 1 6  x  2 1 , 4 78  =  63 ,092 
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