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ABSTRACT

A second consecut ive yea r  o f  j u v e n i l e  s tee lhead l i f e  h i s t o r y
data was c o l l e c t e d  on t h e  Mor ice R i v e r  system i n  August 1981. S a m p l i n g
was conducted a t  33 s i t e s  throughout  t h e  Mor ice system, w i t h  emphasis
on Owen and Lamprey Creeks. E s t i m a t e d  s tand ing  c rop  ( t o t a l  biomass) o f
j u v e n i l e  s tee lhead i n  Lamprey Creek was s i m i l a r  i n  1980 and 1981, w h i l e
estimated popu la t i on  number ( 0 + ,  1 +  and 2+  age groups)  was much h ighe r
i n  1981. O w e n  Creek s tand ing  c rop  and es t imated  popu la t i on  were b o t h
much h igher  i n  1981. E s t i m a t e d  s u r v i v a l  f r om 1980 f r y  t o  1981 y e a r l i n g s
was 68% i n  Lamprey Creek and 81% i n  Owen Creek. D a t a  f rom o the r  areas
i n  t h e  Mor ice system, i n c l u d i n g  Houston Tommy Creek,  Gosne l l  Creek,
Shea Creek, T h a u t i l  R i ve r  and t h e  Mor ice R i v e r  i s  a l s o  repo r ted .
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1 . 0  INTRODUCTION

Assessment o f  s t e e l h e a d  enhancement  o p p o r t u n i t i e s  i n  t h e

Mor i ce  R i v e r  s y s t e m  b y  t h e  F i s h  H a b i t a t  Improvemen t  S e c t i o n  began  i n

1980 a t  t h e  r e q u e s t  o f  Skeena R e g i o n  f i s h e r i e s  management  s t a f f .  A t

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

spawning t r i b u t a r i e s ,  Owen a n d  Lamprey  C r e e k s ,  w i t h  l i m i t e d  e f f o r t

i n  o t h e r  p a r t s  o f  t h e  M o r i c e  s y s t e m .  T h e  1 9 8 0  assessmen t  s u g g e s t e d

t h a t  Owen a n d  Lamprey  C r e e k s  w e r e  v e r y  i m p o r t a n t  a s  s p a w n i n g  a n d  e a r l y

r e a r i n g  t r i b u t a r i e s  f o r  s t e e l h e a d ,  a s  e x p e c t e d  ( T r e d g e r ,  1 9 8 1 ) .  A g e

d i s t r i b u t i o n  o f  j u v e n i l e  s t e e l h e a d  ( p r i m a r i l y  0 +  a n d  1 + )  s u g g e s t e d  t h a t

these  t w o  s t r e a m s  w e r e  o f  i m p o r t a n c e  f o r  p r o d u c t i o n  o f  y e a r l i n g  a n d  2

yea r  p a r r  m i g r a n t s  f o r  r e a r i n g  t o  s m o l t  s t a g e  i n  t h e  ma ins tem M o r i c e

R i v e r .  R e c o m m e n d a t i o n s  f r o m  t h e  1 9 8 0  assessmen t  i n c l u d e d  1 )  enhancement

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

a t  s e l e c t e d  i n d e x  s i t e s ,  a n d  2 )  t h a t  f u r t h e r  a n a l y s i s  o f  t h e  e n t i r e

Mor i ce  s y s t e m  b e  c o n d u c t e d  t o  o b t a i n  a  more  c o m p r e h e n s i v e  u n d e r s t a n d i n g

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

O b j e c t i v e s  o f  t h e  1 9 8 1  assessmen t  p r o g r a m  were  b a s i c a l l y :

1) t o  t e s t  t h e  1 9 8 0  assessment  c o n c l u s i o n s  i n  Owen a n d  Lamprey  C r e e k s

t h r o u g h  c o l l e c t i o n  o f  a  second  y e a r  o f  d a t a ,  2 )  t o  m o n i t o r  f r y  r e c r u i t m e n t

a t  s e v e r a l  i n d e x  s i t e s  f o r  assessmen t  o f  o p p o r t u n i t i e s  f o r  a  s t e e l h e a d

f r y  s t o c k i n g  p r o g r a m ,  a n d  3 )  t o  e x p a n d  t h e  1 9 8 0  a n a l y s i s  t o  i n c l u d e

more o f  t h e  M o r i c e  s y s t e m .  T h e  1 9 8 1  assessment  i n c l u d e d  r e c o n n a i s s a n c e

o f  H o u s t o n  Tommy C r e e k ,  t h e  G o s n e l l  C r e e k  -  T h a u t i l  R i v e r  s y s t e m  and

Mor i ce  R i v e r  m a i n s t e m  and  s i d e  c h a n n e l  a r e a s  a s  w e l l  a s  Owen a n d  Lamprey

Creeks ( F i g .  1 ) .  T h e  assessment  was  c o n d u c t e d  A u g u s t  2 4  t o  2 8 ,  1 9 8 1 .

2 .0  M E T H O D S

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

sampl ing  b y  t h e  " h a b i t a t  u n i t "  m e t h o d o l o g y  w e r e  c a r r i e d  o u t  f o l l o w i n g

s tanda rd  F . H . I . S .  m e t h o d o l o g y  ( d e  Leeuw 1 9 8 1 ,  S t u a r t  1 9 8 1 ) .  A d d i t i o n a l
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h a b i t a t  i n f o r m a t i o n  was o b t a i n e d  f r o m  a v a i l a b l e  mapp ing  ( 1 : 5 0 , 0 0 0 )

and a i r  p h o t o s ,  a n d  r e l e v a n t  r e g i o n a l  a n d  o t h e r  a g e n c y  r e p o r t s .

Sampl ing was  c o n d u c t e d  a t  t h i r t y - t h r e e  s i t e s  i n c l u d i n g  Owen C r e e k  ( 5 ) ,

Lamprey C r e e k  ( 6 ) ,  G o s n e l l  C r e e k  ( 4 ) ,  S h e a  ( C o x )  C r e e k  ( 1 ) ,  T h a u t i l

R i v e r  ( 2 ) ,  D e n y s  C r e e k  ( 1 ) ,  L o l j u h  C r e e k  ( 1 ) ,  S t a r r  C r e e k  ( 1 ) ,

Houston Tommy C r e e k  ( 2 ) ,  t h e  M o r i c e  R i v e r  m a i n s t e m  edge  ( 6 )  a n d

Mor i ce  R i v e r  s i d e c h a n n e l s  ( 4 ) .  W h e r e  p o s s i b l e  a t t e m p t s  t o  s a m p l e

1980 s i t e s  w e r e  made.

3 . 0  R E S U LT S

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

b a s i s .  W h e r e  2  y e a r s  d a t a  a r e  a v a i l a b l e  a  c o m p a r i s o n  o f  h a b i t a t  a n d

f i s h  p o p u l a t i o n s  i n  1980  a n d  1 9 8 1  i s  made.

3 .1  L a m p r e y  C r e e k

3 . 1 . 1  H a b i t a t

A d i s c u s s i o n  o f  h a b i t a t  c h a r a c t e r i s t i c s  i n  Lamprey  C r e e k  o n  a

reach b a s i s  i s  g i v e n  i n  t h e  1 9 8 0  r e p o r t  ( T r e d g e r ,  1 9 8 1 ) .  A  summary

i s  appended ( A p p e n d i x  1 ) .  R e a c h  b r e a k s  a n d  s a m p l e  s i t e  l o c a t i o n s  a r e

g i v e n  i n  F i g .  2 .  C o m p a r i s o n  o f  1 9 8 0  a n d  1 9 8 1  s t r e a m  h a b i t a t  f o l l o w s .

E s t i m a t e d  d i s c h a r g e  was s i g n i f i c a n t l y  l o w e r  i n  Reaches 1  a n d  2

o f  Lamprey  C r e e k  i n  1981  ( Ta b l e  1 ) .  T h e  1 9 8 1  d i s c h a r g e  was e s t i m a t e d

a t  l e s s  t h a n  10% o f  t h e  1980  d i s c h a r g e  ( 0 . 3 8  -  0 . 2 5  m 3 / s  i n  1 9 8 0 ;

0.025 -  0 . 0 2 3  i n  1 9 8 0 ) .  I n  t h e  u p p e r  r e a c h e s  d i s c h a r g e  was 40% l o w e r

i n  1981  ( 0 . 0 5  m 3 / s  i n  1 9 8 0 ;  0 . 0 2  m 3 / s  i n  1 9 8 1 ) ,  a l t h o u g h  i n  b o t h

years  was  q u i t e  l o w .  A  m a j o r  component  o f  d i s c h a r g e  i n  1 9 8 0  was

P imperne l  C r e e k ,  e n t e r i n g  Lamprey  C r e e k  n e a r  t h e  b r e a k  p o i n t  o f

Reach 2  -  3 .  T h i s  was  n o t  t h e  c a s e  i n  1981  a s  d i s c h a r g e  was o n l y
s l i g h t l y  h i g h e r  i n  Reaches 1  a n d  2  compared t o  Reach  5 .
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Table 1 .  E s t i m a t e d  d ischarge i n  Lamprey Creek du r l ug  1980 and 1981
sampling per iods  ( l a t e  August ) ,

REACH/TRIBUTARY ESTIMATED DISCHARGE (m3/s)
1980 1981

Lamprey Peach 1 0.38 0.025
2 0.25 0.023
3 (0.04)
4 0.04
5 0.05 0.020
6 0.05

Tr i bu ta r y  1 <0.01
Pimpernel 0.13
Co l l i ns <0.01
B i l l  Nye <0.01
Tr i bu ta ry  5 <0.01
Phipps <0.01

Changes i n  Lamprey Creek f i s h  h a b i t a t  were analyzed by
comparing 1980 and 1981 h a b i t a t  u n i t  measurements i n  t h e  reaches
sampled ( Ta b l e  2 ) .  P a r a m e t e r s  assessed i nc luded  s t ream ( reach)
area, pe rcen t  h y d r a u l i c  t y p e ,  mean depth and percen t  t o t a l  cove r.
In  1981 s t ream area decreased by  40% and 15% i n  Reaches 1  and 5
respec t i ve l y,  w h i l e  Reach 2  showed an inc rease  o f  82%.

The v a l i d i t y  o f  a rea  decreases i n  Reaches 1  and 2  i s
i n t u i t i v e l y  reasonable as  l ower  d ischarge  shou ld  be r e f l e c t e d  a s  l e s s
stream area.  T h e  increase i n  a rea  o f  Reach 2  may be a t t r i b u t a b l e  t o
an increase i n  beaver a c t i v i t y ,  f o r m i n g  areas o f  beaver  ponds and s loughs.

The increase i n  beaver a c t i v i t y  i s  d i f f i c u l t  t o  q u a n t i f y,  and t h e
82% inc rease  i n  a rea  f o r  1981 i s  n o t  cons idered r e l i a b l e .  I n  an a rea
wi th  beaverdams, r o u g h l y  equa l  a rea  f rom year  t o  yea r  i s  expected
unless d r a s t i c  changes i n  beaver a c t i v i t y  were apparent .  A s  many sample
s i t es  were inundated,  a  changed d i s t r i b u t i o n  and modest a rea  increase
i s  assumed.



Table 2 .  Summary o f  changes i n  Lamprey Creek h a b i t a t  as  sampled i n
August 1980 and August 1981.

1 1981 17,621 17 88 13 55 10 18 28 26 5
1980 29,642 6 40 14 58 20 7 36 21 8

-12,021 +11 +48 -1 -3 -10 +11 -8 +5 -3

2 1981 79,616 89 62 7 4 5 6 7 32 10
1980 48,856 75 59 17 14 8 11 11 26 9

+35,760 +14 +3 -10 -10 -3 -5 -4 +6 +1

5 1981 18,935 94 30 18 1 3 100 5 1 73
1980 22,575 93 40 48 6 13 100 1 23 67

+3,460 +1 -10 -30 -5 -10 0 +4 -22 +6

REACH Y E A R  A R E A
(m2)

POOL R I F F L E  G L I D E
% M E A N

DEPTH COVER
% M E A N

DEPTH. COVER
% MEAN %

DEPTH COITR

In terms o f  h a b i t a t  t y p e  changes, a l l  reaches showed an inc rease
i n  poo l  percentage,  and a  decrease i n  r i f f l e  percen tage .  G l i d e  percentage
decreased i n  Reaches 1  and 2 ,  and  increased i n  Reach 5 .  M e a n  depth o f
r i f f l e s  decreased i n  a l l  reaches.

3.1.2 F i s h  Popu la t ion

Fish sampl ing was conducted a t  s i x  s i t e s  i n  Lamprey Creek,
corresponding t o  1980 S i t e s  1  and 3  i n  Reach 1 ,  S i t e s  4 ,  8  and 9  i n  Reach
2, and  S i t e  12 i n  Reach 5 .  A n  a t tempt  t o  sample i d e n t i c a l  o r  a t  l e a s t
s i m i l a r  s i t e s  t o  1980 was made. B e c a u s e  o f  d ischarge  d i f f e r e n c e s  and
increased beaver ponding,  i d e n t i c a l  sampl ing was o n l y  done a t  S i t e  12 .
Other samples were viewed as  s i m i l a r  i n  bo th  years  based p r i m a r i l y  on
p o o l / r i f f l e / g l i d e  r a t i o s .  S i t e  4  o f  1981 was seen as  a  combinat ion o f
1980 S i t e s  4  and 5 .

Populat ion es t imate  r e s u l t s  a r e  summarized i n  Tab le  3  w i t h
complete d e t a i l s  i n  Appendix 1 .



Table 3 .  Summary o f  s p o r t f i s h  p o p u l a t i o n  d e n s i t i e s  (no/m2) a t  6  sample s i t e s  i n
Lamprey Creek, August  24 -  29 ,  1981.

REACH S I T E  R A I N B O W   C O H O  C H I N O O K  D O L L Y  VARDEN C U T T TO AT W H I T E F I S H
0+ 1 +  2 +  0 +  0 +  E  0 +  5 : - 1 +  0 +

1 1  . 1 8  . 0 1  . 0 1  . 8 7  . 0 1  . 0 2  0  0  . 0 1
3 . 3 5  . 3 2  0  0  0  0  0  0  0

2

x .27 . 1 6 5  . 0 0 5  . 4 4  . 0 0 5  . 0 1  0  0  . 0 0 5

4/5 . 9 2  . 2 6  . 0 4  . 0 7  0  . 0 4  0  0  . 0 9
8 . 8 2  . 0 6  . 0 1  0  0  . 0 1  0  0  . 1 6
9 . 8 2  . 0 6  . 0 1  0  0  . 0 1  0  0  . 0 1
x  . 7 5  . 2 1  . 0 2  . 0 2 3  0  . 0 1 7  0  0  . 0 8 7

5 1 2  0  0  0  0 0 .37 . 3 0  . 4 5  0



Spor t f i sh  captured  i n  1981 i nc luded  ra inbow (s tee lhead)  and
cu t th roa t  t r o u t ,  ch inook  and coho salmon, mounta in  w h i t e f i s h  and  D o l l y
Varden cha r.  C o a r s e  f i s h  i n c l u d e d  longnose dace,  longnose suckers,  and
sculp ins.  S p e c i e s  d i s t r i b u t i o n s  were v e r y  s i m i l a r  t o  1980 sampl ing,
where coho were present  up  t o  t h e  l ower  p o r t i o n  o f  Reach 2 ,  ra inbow
(steelhead) p resen t  up  t o  Reach 4 ,  and  c u t t h r o a t  p resen t  i n  Reach 5 .
One major  d i f f e r e n c e  was t h e  presence o f  mountain w h i t e f i s h  i n  1981;
none were p resent  i n  1980. A s  i n  1980, a l l  j u v e n i l e  ra inbow were 0+ ,

1+ and 2+;  n o  3+  o r  o l d e r  were captured .

Table 4 . Summary o f  j u v e n i l e  r a i n b o w  a n d  coho d e n s i t i e s  (qo/m2) i n
August 1980 and August 1981 a t  5  sample s i t e s  i n  Lamprey Creek.

SITE
RAINBOW COHO

1+)0+ 1+ 2+ E ( 0 + ,
1980 1981 1980 1981 1980 1981 1980 1981

1 .32 .18 .10 .01 0 .01 .58 .87
3 .28 .35 .13 .32 .01 0 .01 0

4/5 .50 .92 .22 .26 .02 .04 .26 .07
8 .49 .51 .11 .32 .01 .01 0 0
9 .43 .82 .04 .06 0 .01 0 0

x .40 .56 .12 .19 .008 .014 .28 .31

A comparison o f  1980 and 1981 coho and ra inbow (s tee lhead)
populat ion d e n s i t i e s  a t  f i v e  sample s i t e s  i s  summarized i n  Tab le  4 .

Average s tee lhead f r y  d e n s i t y  was h i g h e r  (+.16/m2)  i n  1981 compared t o
1980. S i t e s  4 / 5  and 9  were s i g n i f i c a n t l y  h i g h e r  w h i l e  S i t e  1  was l o w e r.
Year l ing  d e n s i t y  was a l s o  h i g h e r  i n  1981 (+ .07 /m2) ,  s i g n i f i c a n t l y  s o  a t
Si tes 3  and 8 .  S i t e  1  was aga in  l o w e r.  D e n s i t y  o f  2+  steelhead was
s l i g h t l y  h i g h e r  i n  1981. A v e r a g e  coho d e n s i t y  was rough l y  equa l  i n  t h e
two years ,  however,  1981 d e n s i t y  was h i g h e r  a t  S i t e  1  and lower  a t
Si te 4 / 5 .



Steelhead

Table 6 . Age group s u r v i v a l  es t imates  f o r  j u v e n i l e  s tee lhead i n
Lamprey Creek, August  1980 t o  August  1981.-

1980 1981 Surv iva l

0+ 44,794 0+ 69,950
1+ 19,320 1+ 30,550 68%
2+ 1,116 2+ 1,276 6.6% -  most outmigrated

3+ 0 0% -  a l l  outmigra ted

A summary o f  Lamprey Creek s tee lhead popu la t i on  es t imates ,
length and we igh t  es t imates  and t o t a l  biomass es t imates  i s  g i v e n  i n
Table 5 .  C a l c u l a t i o n s  a r e  i nc luded  i n  Appendix 1 .  T h e s e  es t imates
ind ica te  an  inc rease  i n  f r y ,  1 +  and 2+ p a r r  popu la t i ons  i n  1981 as
compared t o  1980. A l l  popu la t i on  es t imate  comparisons were based on
l i n e a r  d e n s i t y  r a t h e r  t han  area  d e n s i t y  t o  c o r r e c t  f o r  annual  changes
i n  st ream area.  M e a n  s i z e  o f  f r y  and 1+ p a r r  was s i g n i f i c a n t l y  s m a l l e r
i n  1981. I n  terms o f  t o t a l  s tand ing  c r o p ,  1981 was 13% h ig h e r  t h a n
1980. T h i s  s tand ing  c rop  f i g u r e  i l l u s t r a t e s  t h e  concept o f  c a r r y i n g
capac i ty,  a s  a l though  h ighe r  numbers o f  j u v e n i l e  s tee lhead were p resen t ,
stream cond i t i ons  were such t h a t  g rowth  was l i m i t e d  and s tand ing  c rop  was
s i m i l a r.

Two years  o f  da ta  enable us  t o  f o l l o w  year  c lasses  (age
groups) t h rough  t o  es t imate  s u r v i v a l .  O n e  major  assumption which may
not be  f u l f i l l e d  i s  t h e  requi rement  t h a t  no immig ra t ion  o r  emmigrat ion
takes p lace  between sampling da tes .  S u r v i v a l  es t imates  a r e  summarized
in  Tab le  6 .  T h e  1980 f r y  t o  y e a r l i n g  s u r v i v a l  r a t e  was es t imated a t

68%, a  seemingly ve r y  h i gh  va lue .  I n s t a n t a n e o u s  r a t e s  f o r  bo th  years
were 44%. T h e  h i g h  s u r v i v a l  may be j u s t i f i e d  b y  t h e  h i g h  q u a l i t y
hab i t a t  t y p e  f o r  ove rw in te r i ng .  A b u n d a n t  deep p o o l  and beaverpond areas
were present  p r o v i d i n g  t h e  deep ove rw in te r  h a b i t a t  necessary i n  a
cold w i n t e r  c l i m a t e  area  such as  t h e  Mor ice.  A n o t h e r  f a c t o r  t o  cons ider



Ta b l e  5 . S tee lhead  p o p u l a t i o n  e s t i m a t e  a n d  s t a n d i n g  c r o p  c o m p a r i s i o n  i n  Lamprey  C r e e k ,
Augus t  1 9 8 0  a n d  1 9 8 1 .

Age G r o u p P o p u l a t i o n  E s t i m a t e Mean L e n g t h  (mm) Mean W e i g h t  ( g ) Biomass (kg)
1980 1981 1980 1981 1980 1981 1980 1981

0+ 44,750 69,950 47.8 39.0 1 .16 0.66 51.9 46.2
1

1+ 19,320 30,550 87.5 78.4 7.13 5.46 137.8 166.8 i -o

2+ 1,116 1,276 122.7 124.4 19.67 20.79 22.0 26.5

211.6 239.5



i s  t h e  e r r o r  i nvo l ved  i n  s tand ing  c rop  c a l c u l a t i o n s .  T h e  method o f
a r r i v i n g  a t  p a r t i c u l a r l y  t h e  1981 f i g u r e s  may be ques t ionab le  because
of t h e  fewer  number o f  sample s i t e s  conducted r e l a t i v e  t o  1980

(Appendix 1 ) .

Coho

As i n  1980 t h e  j u v e n i l e  coho popu la t i on  was r e s t r i c t e d  i n
range t o  Reach 1  and t h e  lower  p o r t i o n  o f  Reach 2 .  M e a n  d e n s i t y  a t  t h e
s i t es  sampled was equa l  i n  bo th  years  a l though  d i f f e r e n c e s  a t  sample

s i t es  were apparent .  C o h o  f r y  numbers, based on  l i n e a r  d e n s i t i e s  and
comparison w i t h  1980 r e s u l t s  were es t imated a t  12186 (Appendix 2 ) ,
b a s i c a l l y  equa l  t o  t h e  12375 es t imated  i n  1980. S t a n d i n g  c rop  was
roughly 27 k g  ( 2 . 2 3  g/coho f r y ) ,  l e s s  t h a n  t h e  36 .5  k g  est imated i n  1980.
Mean s i z e  o f  coho was sma l l e r  i n  1981; f r y  i n  1980 were 60 .2  mm compared
to 55 .5  mm i n  1981, mean weight  was 2 .62  g  i n  1980 and 2 .23  g  i n  1981.

3.1.3 S t e e l h e a d  l i f e  h i s t o r y  and enhancement cons ide ra t i ons .

L i f e  h i s t o r y  o f  Mor ice  R i v e r  s tee lhead r e l a t i v e  t o  t h e  r o l e
of  Lamprey Creek appears t o  c e n t e r  on  t h e  p roduc t i on  o f  migrants  t o  t h e
Morice R i v e r  mainstem f o r  f u r t h e r  r e a r i n g  t o  smo l t  s tage .  A g e  d i s t r i b u t i o n
of 1980 and 1981 f i s h  cap tu res  and popu la t i on  es t imates  i n  Lamprey Creek
ind ica tes  t h a t  t h e  v a s t  m a j o r i t y  ou tmigra te  as  v e r y  l a t e  season 1+
( i e .  September -  October) o r  as  2  y e a r  o l d s  ( A p r i l  -  e a r l y  Augus t ) .
Rearing must t h e n  cont inue l a r g e l y  i n  t h e  mainstem Morice -  B u l k l e y
system t o  smo l t  s tage .  R e t u r n i n g  a d u l t  s tee lhead  have been shown by
scale a n a l y s i s  t o  spend two (0 .2%) ,  t h r e e  (23.5%),  f o u r  (69.9%) and
f i v e  (6 .4%)  w i n t e r s  i n  f reshwate r  be fo re  m i g r a t i n g  seaward (Whately
et a l ,  1978 ) .  I n  terms o f  enhancement o f  Mor ice  R i v e r  s tee lhead th rough
Lamprey Creek, t h e  o b j e c t i v e  shou ld  be  t o  maximize p roduc t ion  o f  migrants
to t h e  mainstem. A  balance between a c t u a l  numbers and expected s u r v i v a l
d i f fe rences  due t o  s i z e  d i f f e r e n c e s  must be  made ( i e .  i s  i t  b e t t e r  t o
produce a  v e r y  l a r g e  number o f  s m a l l e r  f i s h  a n d  p o s s i b l y  reduce t h e
su rv i va l  r a t e  t o  smo l t  s tage  o r  a  sma l l e r  number o f  l a r g e r  f i s h  a n d
ensure h i g h  s u r v i v a l ) .



3.2 O w e n  Creek

Sampling was conducted a t  5  s i t e s  i n  Owen Creek i n  Reaches
1, 3 ,  5  and 6 .  S a m p l e  s i t e s  corresponded t o  s i t e  numbers 1 ,  3 ,  5 ,  7
and 9  o f  1980 sampling ( F i g .  3 ) .

3 .2 .1  H a b i t a t

A d e t a i l e d  d e s c r i p t i o n  o f  Owen Creek f i s h  h a b i t a t  b y  reach
i s  g i v e n  i n  Tredger (1981) (Append ix  2 ) .  I n  t h i s  s e c t i o n  o n l y  changes
i n  l a t e  summer h a b i t a t  r e l a t i v e  t o  1980 w i l l  be d iscussed.  D i s c h a r g e
estimates i n  Owen Creek du r i ng  t h e  1981 sampl ing p e r i o d  ranged f r om
0.19 m3/s ( 6 . 6  c f s )  i n  Reach 1  t o  0 .02  m3/s ( 0 . 7  c f s )  i n  Reach 6  below
Owen Lake. T h i s  d ischarge was much lower  t h a n  1980 es t imates  when
flows were rough l y  0 . 6  t o  0 . 8  m3/s (21 -30  c f s )  i n  Reaches 1 - 5 ,  and
0.1 m3/s ( 3 . 5  c f s )  i n  Reach 6  be low Owen Lake. I n  1980 a  s i g n i f i c a n t
amount o f  wa te r  o r i g i n a t e d  f r om  Puport  Creek.

A summary o f  h a b i t a t  changes as  sampled i n  1980 and 1981 i s
given i n  Tab le  7 .  I n  Reach 1  s t ream area was es t imated  a t  25,085 m2,
a s l i g h t  decrease f rom 1980. A n  inc rease  i n  poo l  percentage occur red ,
w i th  a  decrease i n  g l i d e  and r i f f l e  p e r c e n t .  D e p t h  decreased i n  a l l
hab i t a t s .  I n  Reach 3  a  ve r y  l a r g e  decrease i n  a rea ,  f r o m  127,500 m2
to 9 ,500 m2 was es t imated.  T h i s  r e s u l t  i s  n o t  considered v a l i d  as
obviously d i f f e r e n t  h a b i t a t  was sampled i n  1980 and 1981. T h e  1980
sampling was i n  t h e  edge o f  a  beaverpond ( s l o u g h ) ;  1981 sampl ing was
in  t h e  r i f f l e  between beaverponds. R e a c h  3  d a t a  w i l l  n o t  be i nc luded
i n  f u r t h e r  h a b i t a t  a n a l y s i s .

Reach 5  showed a  decrease i n  area ( - 9 , 5 0 3  m2) i n  1981 a long
w i th  a  decrease i n  poo l  percent  and an  inc rease  i n  r i f f l e  p e r c e n t .
Depth was reduced i n  poo ls  and g l i d e s ,  and  was r o u g h l y  equa l  i n  r i f f l e s .
Cover was reduced v e r y  s i g n i f i c a n t l y  i n  a l l  h a b i t a t s .  R e a c h  6  showed
an increase i n  a rea  (+855 m2),  i n c r e a s e  i n  p o o l  (+33%) and  r i f f l e
(+7%) a reas ,  and  a  decrease i n  g l i d e  a rea  ( -40%).  M e a n  depth decreased

i n  a l l  h a b i t a t  t ypes  i n  Reach 6 ,



Figure 3  O w e n  Creek showing location o f



Ta b l e  7 .  S u m m a r y  o f  changes  i n  Owen C r e e k  h a b i t a t  a s  samp led  i n  A u g u s t  1 9 8 0
and A u g u s t  1 9 8 1 .

1 1981 25,085 45 52 11 11 10 1 .8 44 20 2 .5
1980 27,320 7 88 6 .6 26 13 6 .6 67 40 4 .5

- 2 , 2 3 5 +38 -36 +4.4 -15 -3 - 4 . 8 -23 -20 - 2 . 0

3 1981 9,500 64 100 26 4 10 31 32 40 11
1980 127,500 100 120 50 0 0 0 0 0 0

- 11 8 , 0 0 0 -36 -20 -24 +4 +10 +31 +32 +40 +11

5 1981 31,026 18 80 0 35 20 1 46 33 0 .4
1980 40 ,529 39 120 10 15 19 12 46 46 20

- 9 , 5 0 3 -21 -40 -10 +20 +1 - 11 0 -13 - 1 9 . 6

6 1981 5,976 69 15 6 .5 29 2 0 .3 2 15 57
1980 5,091 36 35 2 22 7 2 42 23 21

+885 +33 -20 •-.14:5 +7 -5 - 1 . 7 -40 -8 +36

Pool  ? R i f f l e  G l i d e
Reach A r e a D % C  %  D  % C  % C



3.2.2 F i s h  popu la t i on

1 1 1.73 0.20 0.03 0 0.22 0 0

3 2.57 0.31 0.04 0.01 0.36 0.03 0.04

x 2.15 0.255 0.035 0.005 0.29 0.015 0.02

3 5 0.71 0.27 0.04 0 0.77 0.11 0
5 7 0.99 0.25 0.02 0 0.60 0.11 0.19
6 9 1.66 0.02 0 0 0 0.01

A summary o f  Owen Creek f i s h  p o p u l a t i o n  est imates i s
given i n  Tab le  8 ;  complete d a t a  a re  i nc luded  i n  Appendix 2 .  S p o r t -
f i s h  cap tu red  inc luded  j u v e n i l e  ra inbow ( b o t h  s tee lhead and Owen Lake

Table 8 .  Summary o f  s p o r t f i s h  p o p u l a t i o n  d e n s i t i e s  (no/m2) a t  5
sample s i t e s  i n  Owen Creek, August  24-28 ,  1981.

REACH S I T E RAINBOW  C O H O  D O L L Y  M O U N TA I N
0+ 1 +  2 +  3 +  0 +  V A R D E N  WHITEFISH

E E

res ident  s t o c k ) ,  coho,  D o l l y  Varden and mountain w h i t e f i s h .  C o a r s e
f i s h  p resen t  i nc luded  s c u l p i n s ,  r e d s i d e  s h i n e r,  and  squawf ish.  C o a r s e
f i s h  were o n l y  captured a t  S i t e  9  immediate ly  downstream o f  Owen Lake.
The rainbow popu la t i on  a t  S i t e  9  near  Owen Lake i s  assumed t o  be  made up
of s tee lhead and l a k e  r e s i d e n t  s t o c k .  S p e c i e s  presence and d i s t r i b u t i o n
was v e r y  s i m i l a r  t o  1980 sampl ing.  T h e  major  change was j u v e n i l e  coho
presence i n  Reach 5 ,  S i t e  7 .  I n  1980 coho were n o t  found above Reach 3 .

A comparison o f  1980 and 1981 j u v e n i l e  ra inbow and coho
populat ion d e n s i t i e s  i s  summarized i n  Tab le  9 .  S a m p l e  s i t e  h a b i t a t
was s i m i l a r  i n  a l l  sample s i t e s  w i t h  t h e  excep t ion  o f  S i t e  5 .  A l l
1981 sampl ing was conducted i n  g l i d e / r i f f l e / p o o l  ( i e .  f l o w i n g )  sequences;
1980 sampl ing inc luded  s loughs and swamps, o f  which S i t e  5  was one.
S i te  5  t h e r e f o r e  cannot be  i nc luded  i n  comparison a n a l y s i s .



Table 9 .  Summary o f  j u v e n i l e  s tee lhead and coho d e n s i t i e s  (U.o./m2)
i n  August 1980 and August 1981 a t  5  sample s i t e s  i n  Owen Creek.

0+ 1+ 2+ 0+
1980 1981 1980 1981 1980 1981 1980 1981

1 0.78 1.73 0.18 0.20 0 0 0.25 0.22
3 0.78 2.57 0.11 0.31 0 0.01 0.08 0.36
52' 0 0.71 0.06 0.27 0.02 0 0.14 0.77
7 0.41 0.99 0.22 0.25 0.03 0 0 0.60
9 1.05 1.66 0.04 0.02 0 0 0 0
_ 3 .
x 0.60 1.53 0.12 0.21 .01 .002 0.16 0.49

1980 1981 1980 1981 1980 1981 1980 1981

0+ 38,330 100,275 50,5 45.4 1.37 1.00 52.5 100.3

1+ 18,715 31,029 92.0 91.7 8.29 8.21 155.1 254.7

2+ 3,460 6,315 128.0 148.5 22.33 34.88 77.3 220.3
284.9 575.3

SITE RAINBOW 1 .  C O H O

1 3 +  popu la t i on  was i n s i g n i f i c a n t  i n  bo th  yea rs .
2 1980 and 1981 sample s i t e s  n o t  comparable.
3 mean coho d e n s i t y  over  d i s t r i b u t i o n  range.

Mean ra inbow f r y  d e n s i t y  was much h i g h e r  i n  1981 t h a n  i n  1980.
This was t h e  case a t  a l l  sample s i t e s .  Y e a r l i n g  d e n s i t y  was a l s o  h i ghe r
in  1981, l a r g e l y  due t o  S i t e s  3  and 5 .  C o h o  f r y  d e n s i t y  was 3  t imes
higher i n  1981, and d i s t r i b u t i o n  appeared t o  cove r  more o f  t h e  stream.

Steelhead

A summary o f  Owen Creek s tee lhead p o p u l a t i o n  es t imates ,  l e n g t h
and we igh t  es t ima tes ,  and t o t a l  biomass es t imates  i s  g i v e n  i n  Tab le  10.

Table 10 .  S t e e l h e a d  popu la t i on  es t imate  and s tand ing  c rop  comparison
i n  Owen Creek, August  1980 and 1981.

AGE GROUP POPULATION ESTIMATE M E A N  LENGTH (mm) MEAN WEIGHT(g) BIOMASS ( k g )



- 1 7  -

Owen Creek, August  1980 t o  August ,  1981.

0+
1+
2+

1980 1981 SURVIVAL

38,330
18,715

3,460

100,275
31,029 81%

34%6,315

Coho

A l l  comparisons were ca l cu l a t e d  on  a  l i n e a r  d e n s i t y  bas i s  t o  overcome
stream area  changes (Appendix 2 ) .

The 1981 popu la t i on  es t imates  a r e  q u i t e  s i g n i f i c a n t l y  h i g h e r
than 1980 f o r  a l l  age groups p resen t .  T o t a l  biomass increased 102%
from 285 t o  575 kg .  S i z e  o f  s tee lhead f r y  was s m a l l e r ,  w h i l e  1+  p a r r
were t h e  same s i z e  i n  bo th  years .  T w o  yea r  o l d s  were q u i t e  s i g n i f i c a n t l y
la rge r  i n  1981.

Estimated 0+ t o  1+  s u r v i v a l  i n  Owen Creek was c a l c u l a t e d
at 81% ( Ta b l e  11 ) ,  a n  ex t remely  h i gh  va lue  i n  terms o f  g e n e r a l l y
accepted f i g u r e s .  T h e  a c t u a l  s u r v i v a l  i s  undoubtedly h i g h ,  a s
hab i t a t  q u a l i t y  i n  terms o f  ove rw in te r  h a b i t a t  m igh t  suggest ,  however
81% i s  ex t remely  h i gh .  T w o  problems may be a c t i n g ;  f i r s t l y  t h e r e
may be some problem w i t h  t h e  p o p u l a t i o n  e x t r a p o l a t i o n  process.
Steelhead popu la t ions  may have f o r  some reason been concentrated a t
sample s i t e s  ( e g .  beaverdams r e s t r i c t i n g  movements). A  second reason
may have been i nm ig ra t i ons  f r o m  t h e  Nor i ce  R i v e r  mainstem. T h i s  i s
somewhat u n l i k e l y  because o f  beaverdams and t h e  f a c t  t h a t  t h e  major
increase was i n  upper reaches.

Table 11 .  A g e  group s u r v i v a l  es t imates  f o r  j u v e n i l e  s tee lhead i n

Coho f r y  popu la t i on  was es t imated  a t  r ough l y  42,000 i n
Owen Creek i n  l a t e  August o f  1981 (Appendix 2 ) .  T h i s  compares w i t h



3,800 f r y  and 17,850 y e a r l i n g s  est imated p resen t  i n  August o f  1980.
The dramat ic  inc rease  i n  f r y  popu la t i on  suggests t h a t  1980 must have
been v e r y  good f o r  spawner access t o  t h e  upper reaches o f  Owen Creek.
Again, upstream migra t ions  a r e  thought  o f  as  p o s s i b l e ,  b u t  u n l i k e l y  t o
occur i n  g r e a t  magnitude because o f  beaverdams. S i z e  o f  coho f r y  was
roughly equa l  i n  1980 and 1981 ( 5 5 . 6  mm i n  1980, 5 6 . 1  mm i n  1981).

3.2.3 S t e e l h e a d  l i f e  h i s t o r y  and enhancement cons idera t ions

As was t h e  case f o r  Lamprey Creek, t h e  r o l e  o f  Owen Creek
r e l a t i v e  t o  Mor ice  R ive r  s tee lhead p roduc t i on  l a r g e l y  l i e s  i n  p roduc t ion
of y e a r l i n g  and two year  o l d  mig ran ts .  H o w e v e r,  t h e  number o f  2+  f i s h
present was l a r g e  r e l a t i v e  t o  t h e  Lamprey Creek popu la t i on ,  i n d i c a t i n g
a s i g n i f i c a n t  number o f  3  yea r  o l d  migrants  e i t h e r  as  smol ts  o r  f o r
f u r t h e r  r e a r i n g  i n  t h e  mainstem. T h e  unusua l l y  h i g h  f a l l  f r y  t o  f a l l
1+ s u r v i v a l  r a t e  (81%) i s  v e r y  l i k e l y  an overes t imate ,  however i s
i n d i c a t i v e  o f  h i g h  s u r v i v a l  i n  a  s t a b l e ,  deep wa te r  system such as
Owen Creek.

3.3 H o u s t o n  Tommy Creek

Houston Tommy Creek was sampled by  F. H . I . S .  f o r  t h e  f i r s t
time i n  August 1981. S a m p l i n g  was b r i e f ,  conducted a t  2  s i t e s  below
an impassable f a l l s  ( F i g .  4 ) .  T h e  e n t i r e  s t ream was observed by
h e l i c o p t e r.

3.3.1 H a b i t a t

Four reaches were i d e n t i f i e d  i n  Houston Tommy Creek, t h r e e
in  t h e  access ib le  p o r t i o n  below t h e  f a l l s ,  and  one above t h e  f a l l s  t o
the headwaters. T h e  f a l l s ,  l o c a t e d  17 .6  km f rom t h e  Mor ice conf luence,
present 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 s .  A  summary o f
hab i t a t  c h a r a c t e r i s t i c s  i s  g i v e n  i n  Tab le  12.

Reach 1 ,  cove r i ng  7  km f rom the  Mor ice  conf luence t o  below a
large s l i d e  a rea ,  f l o w s  t h r o u g h  a  s teep s i ded  v a l l e y  (canyon i n  lower
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Ta b l e  1 2 .  S u m m a r y  o f  Hous ton  Tommy C r e e k  h a b i t a t  c h a r a c t e r i s t i c s ,  A u g u s t  1 9 8 1 .

REACH A P P R O X .  A P P R O X .  S A M P L E   H A B I T A T  TYPE  M A J O R  E S T .  C O V E R  M E A N  T O T A L
LENGTH G R A D I E N T  S I T E S  %  POOL %  GLIDE %  RIFFLE S U B S T R AT E S  D I S C H A R G E  T Y P E  W I D T H  A R E A

(km) ( m 3 / s )  ( 1 1 1 )  ( m 2 )

1 7 . 0  1 . 2 5 %  1  0  1 3

2 7 . 9  1 . 0  % 2  0  6 8

( 1 . 2 5 % )  3 2.7 a s s u m e  s i m i l a r  t o  Reach 1

F a l l s  l o c a t e d  a t  t o p  o f  Reach  3  ( 1 7 . 6  k m ) ;  d e f i n i t e  b a r r i e r

4 2 8  h a b i t a t  s i m i l a r  t o  Reach  2

87 L G , C , B  2 . 0  B 4 O V , L  1 6 . 1  1 1 2 , 7 5 0

32 C , L G  2 . 0  L , O V  9 . 1  7 1 , 8 0 0

( 9 . 1 )  ( 2 4 . 5 7 0 )
209,120

Approx.  2 0 0 , 0 0 0



2 km).  H a b i t a t  i n  August 1981 was g e n e r a l l y  r i f f l e - g l i d e  i n  a  cobb le
and bou lder  subs t ra te .  S t e e l h e a d  r e a r i n g  c a p a b i l i t y  looked v e r y  good.
A ve ry  l a r g e  l o g  jam was p resen t  rough l y  2 . 0  km upstream o f  t h e  Mor ice
confluence. R e a c h  2 ,  ex tend ing  f o r  r ough l y  7 . 9  km, was s l i g h t l y  lower
in  g rad ien t  t h a n  Reach 1 ,  and  was g e n e r a l l y  g l i d e  r i f f l e  o v e r  cobb le
and l a r g e  g r a v e l  subs t ra tes .  S o m e  sec t i ons  were b ra ided  w i t h  numerous
side channels.  V e r y  l i t t l e  p o o l  h a b i t a t  was observed. R e a c h  3 ,  cove r i ng
2.7 km t o  t h e  f a l l s ,  was aga in  s teep s ided  canyon t ype  h a b i t a t  s i m i l a r
to Reach 1 .

The f a l l s  i s  a  d e f i n i t e  f i s h  b a r r i e r .  A  c lose-up l o o k  was
not p o s s i b l e ,  however 4  separa te  f a l l s  f r om chutes t o  10  m v e r t i c a l  drops
were observed f r om  the  h e l i c o p t e r .  M o d i f i c a t i o n  o f  t h e  f a l l s  t o  p rov ide
f i s h  passage can almost c e r t a i n l y  be r u l e d  o u t .

Above t h e  f a l l s  (Reach 4 )  t o  t h e  headwaters h a b i t a t  was v e r y
s i m i l a r  t o  t h a t  o f  Reach 2 ,  comprised o f  l o n g  g l i d e s  and r i f f l e s  i n
cobble- g r a v e l  subs t ra tes .  R e a c h  4  covered rough l y  28 km o f  which 20 km
was below t h e  4 ,000 f o o t  con tou r.

3.3.2 F i s h  popu la t i on

Populat ion est imates were conducted a t  2  s i t e s  i n  Houston
Tommy Creek i n  Reaches 1  and 2  below t h e  f a l l s  ( F i g .  4 ) .  S p e c i e s
present i n c l uded  ra inbow t r o u t ,  coho salmon and D o l l y  Varden char
(Table 13 ) .  J u v e n i l e  ra inbow were found o n l y  a t  S i t e  1 ,  i n  r i f f l e  h a b i t a t
w i t h  abundant bou lde r  cover.  A l l  ra inbow captured were p a r r ,  r ang ing
in  s i z e  f r om 75 mm (1+)  t o  157 mm (=3+) .  N o  f r y  were sampled. S a m p l i n g
at  S i t e  2 ,  a  s idechannel  i n  t h e  upper p o r t i o n  o f  Reach 2 ,  r evea led  coho
f r y  and D o l l y  f r y  and y e a r l i n g s ;  n o  ra inbow.

The l ow  dens i t y  and absence o f  yea r  c lasses  o f  ra inbow
ind ica tes  t h a t  t h e  popu la t i on  was n o t  a t  s a t u r a t i o n .  F u r t h e r  evidence
l i e s  i n  rough smo l t  y i e l d  es t imates  prepared b y  Tredger (1982) .



Table 13.  Summary o f  f i s h  p o p u l a t i o n  d e n s i t i e s  (no/m2) a t  2  sample
s i t e s  i n  Houston Tommy Creek, August  27 ,  1981.

REACH S I T E   R A I N B O W   C O H O  D O L L Y  VARDEN
0+ 1 +  >  2 +  0 +

1 l a  0  0  0 . 0 8  0  0
2 2  0  0  0  0 . 1 0  0 . 1 9

a. p resence /absence  sampling near  S i t e  1  found y e a r l i n g  ra inbow ( 1 )
and D o l l y  Varden ( 1 ) .

The est imated smol t  y i e l d  f o r  Houston Tommy Creek was 6,660 based
on rough h a b i t a t  a rea  and a  smo l t  y i e l d  model.  A s s u m i n g  a  30% p a r r
to smol t  s u r v i v a l  r a t e ,  t h e  p a r r  popu la t i on  r equ i r ed  t o  produce
t h i s  smo l t  y i e l d  i s  rough l y  22,000.  A v e r a g e d  o v e r  t h e  whole s t ream
area (209,000 m2, 1 7 . 6  km) a  mean d e n s i t y  o f  0 . 1 0  parr /m2 ( 1 . 2 5  p a r r /
l i n e a r  m) i s  c a l c u l a t e d .  A l t h o u g h  t h e  above c a l c u l a t i o n s  a r e  rough,
the v e r y  l ow  sampled p a r r  d e n s i t y  i n d i c a t e s  t h a t  Houston Tommy Creek
i s  n o t  c u r r e n t l y  producing a t  t h i s  l e v e l .

3.3.3 S t e e l h e a d  enhancement

Fish sampling i n d i c a t e d  t h a t  Houston Tommy Creek was under-
seeded f o r  a l l  salmonid spec ies .  A  major  l i m i t i n g  f a c t o r  was seen as
the l a r g e  l o g  jam rough ly  2  km f rom t h e  mouth c r e a t i n g  d i f f i c u l t  access
f o r  spawners. T h i s  jam may be more o f  a  b a r r i e r  a t  h i g h  sp r i ng  f l o w s ,
as w h i l e  dxho f r y  were p resen t ,  n o  s tee lhead f r y  were found i n  a  year
when steelhead f r y  popu la t ions  were g e n e r a l l y  v e r y  h i g h  ( i n  ad jacent
areas).  R e m o v a l  o f  t h e  jam ( b y  b l a s t i n g )  shou ld  p r o v i d e  access f o r
steelhead and coho up t o  t h e  f a l l s  ( 1 7 . 6  km).  S o m e  " impe tus"  t o  speed
f i s h  c o l o n i z a t i o n  ( i e .  s t o c k i n g )  may be r e q u i r e d .  S o m e  j u v e n i l e  salmonids
may a l s o  m ig ra te  up Houston Tommy f o r  r e a r i n g  purposes. P r o j e c t e d
benef i t s  f r o m  l o g  jam removal r e l a t e  t o  a n n u a l l y  s a t u r a t i n g  Houston
Tommy Creek w i t h  s tee lhead f r y .  T h e  a c t u a l  s a t u r a t i o n  d e n s i t y  i s
unknown a t  t h i s  t i m e ,  b u t  assuming t h e  average w i l l  be  near  0 .10  p a r r / m 2



then b e n e f i t s  amount t o  an  annual  smo l t  y i e l d  o f  r ough l y  6,660 and
an a d u l t  s tee lhead escapement o f  250 t o  500 ( a t  3 : 1  and 1 : 1  C:E
r e s p e c t i v e l y ) .

Some 28 km o f  s t ream i s  p resen t  above t h e  f a l l s ,  2 0  km
of which i s  l o c a t e d  below t h e  4,000 f o o t  c o n t o u r.  H a b i t a t  a s  seen
by h e l i c o p t e r  o v e r f l i g h t  was much l i k e  Reach 2 ,  b a s i c a l l y  a  g l i d e -
r i f f l e  env i ronment  w i t h  a  f a i r l y  wide a c t i v e  channel  w i d t h  and l i m i t e d
deep water  ( p o o l )  h a b i t a t .  B y p a s s i n g  t h e  f a l l s  i s  n o t  considered
possib le a t  t h i s  t ime .  Headwa te r  s t ock i ng  may be a  poss ib le  enhancement
technique a p p l i c a b l e  t o  t h i s  a rea .  B e f o r e  headwater s tock ing  i s
considered two  t h i n g s  should  be  i n v e s t i g a t e d :  1 )  p robab le  success
of  j u v e n i l e  s tee lhead i n  m ig ra t i ng  downstream over  t h e  f a l l s ,  and 2 )
par r /smo l t  p roduc t i on  f rom Reach 2  under f u l l  r ec ru i tmen t .  F a v o r a b l e
f ind ings  i n  these  areas would then  a l l o w  cons ide ra t i on  o f  headwater
stocking.

3.4 G o s n e l l  Creek

The Gosnel l  Creek system was sampled by  t h e  F. H . I . S .  i n
both 1980 and 1981. D u e  t o  poor  access ( h e l i c o p t e r  o n l y )  sampl ing
was n o t  i n t e n s e ,  conducted a t  3  s i t e s  i n  1980 and 5  s i t e s  i n  1981.

3.4.1 H a b i t a t

Gosnell  Creek was d i v i d e d  i n t o  6  reaches f r om t h e  Mor ice /
Thau t i l  conf luence t o  t h e  headwaters ( F i g .  5 ,  Ta b l e  1 4 ) .  S h e a  Creek
(or Cox Creek, Gosne l l  n o r t h  f o r k ) ,  t h e  major  t r i b u t a r y ,  was d i v i d e d
i n t o  2  reaches cover ing  9  km t o  a  f a l l s .  H a b i t a t  summaries ( Ta b l e  14)
inc lude da ta  f r om 1980 and 1981 where p o s s i b l e .  D a t a  f rom A.S.B.  f i l e s
provided much o f  t h e  i n f o r m a t i o n  on Gosnel l  h a b i t a t  g e n e r a l i t i e s
(Appendix 4 ) .
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Ta b l e  1 4 .  S u m m a r y  o f  G o s n e l l  C r e e k / C o x  C r e e k  r e a c h  h a b i t a t  p a r a m e t e r s .

REACH APPROX.
LENGTH ( km)

GRADIENT SAMPLE
SITES

HABITAT TYPE MAJOR
SUBSTRATES

COVER
TYPE

MEAN
WIDTH ( m )

TOTAL AREA
(m2 )MAP FIELD % POOL %  GLIDE % RIFFLE

Gosne l l  C r k .

1 3 . 0 0 .2 n o t  samp led (F,SG) (16) (48 ,000)

2 8 . 0 0 .4 0 . 7 - 0 . 8 5 1(1980,
1(1981) 0 85 15 LG,SG,C L,OV 16 127,000

3 15 .0 0 .2 0 . 8 5 - 1 . 2 5 2(1980,
2(1981) >1 78 22 SG,LG OV,L 20 294,200

4 6 .0 1 .0 0 .5 3 4 67 29 SG,F,LG OV,L 6 .8 39,700

5 10.0 1 .2 2.2 4 31 32 37 C,LG L,OV,C 6.6 65,000 1

6 6.5 1 . 0 n o t  samp led ( 4 . 0 ) 26,000 Ivui
1

48 .5 598,100

Shea C r e e k

5 . 0 0 .8 1 .0 1 ( 1 9 8 0 ) ,1
1(1981) 0 79 21 LG,SG,C B,L,OV 7 .0 29,882

2 4 . 0 1 .1 n o t  samp led ( 7 . 0 ) (28 ,000 )

9 .0 ( t o  f a l l s ) 58 ,000



3.4.2 F i s h  sampl ing

Table 15.

Table 15.

Juveni le  ra inbow,  coho and D o l l y  Varden were captured i n

Summary o f  f i s h  p o p u l a t i o n  es t imate  r e s u l t s  i n  t h e
Gosnell Creek system, 1980 and 1981.

REACH SITE RAINBOW COHO DOLLY VARDEN OTHER

1981 0+ 1+ 5'2+ E E SPECIES

Gosnell
2 1 0 0.06 0 0.31 0
3 2 0.02 0 0 0.21a 0.02
4 3 0 0 0 0 0.11
5 4 0 0 0 0.02 0.22

Shea C r . l 1 0.05 0.06 0.02 0.10 0.02
1980

2 1 0.18 0.11 0 0 0.04 MW,LND
3

Shea C r . l
2
1

0.02
0.06

0
0.02

0
0

0.03b0.31
0.07
0.01

Five popu la t i on  es t imates  were conducted i n  t h e  Gosne l l  Creek
system i n  1981. A  summary o f  d a t a  f rom 1980 and 1981 i s  g i ven  i n

a 0+ and 1+  coho
b Longnose Dace, Mountain W h i t e f i s h

1981, w i t h  t h e  a d d i t i o n  o f  mountain w h i t e f i s h  and  longnose dace i n
1980. W h a t  appeared t o  be  ch inook  redds were found i n  1980, b u t  no
chinook f r y  were i d e n t i f i e d  i n  1981.

Steelhead

I t  appears t h e  major  "pathway" f o r  s tee lhead i n  t h e  Gosnel l
Creek system i s  up S h e a  Creek t o  t h e  f a l l s .  J u v e n i l e  s teelhead were
not found i n  upper Gosnel l  ( e g .  Reach 4 ,  5 ) ,  a l t hough  some were found i n
Reach 3  above Shea Creek. S t e e l h e a d  d e n s i t i e s  were l o w  i n  a l l  s i t e s
w i th  t h e  excep t ion  o f  S i t e  1 ,  Reach 2  1980 and Shea Creek i n  1981.

Discussion o f  p resen t  and p o t e n t i a l  s tee lhead smo l t  y i e l d  w i l l
be l e f t  f o r  t h e  1982 da ta  a n a l y s i s .  A t  t h i s  t i m e  p ro jec ted  maximum smol t
y i e l d  f r om access ib le  reaches o f  t h e  Gosnel l  system amount t o  rough l y
3,000 (Tredge r,  1982) .  T h i s  f i g u r e  i s  based on  a  rough h a b i t a t  model
and i s  s u b j e c t  t o  change.



Coho

Coho j u v e n i l e s  were found throughout  t h e  Gosne l l  Creek
system. C o h o  have been i d e n t i f i e d  i n  t h e  headwaters (Reach 6 )  and
i n  4  t r i b u t a r y  streams (Ca rswe l l ,  1978) .  H i g h e s t  coho d e n s i t i e s
were found i n  Reach 2  and 3  s i t e s  i n  1981, and  i n  Shea Creek i n
1980. I n  b o t h  years  0+  and 1+  coho were found.

Dol ly  Varden

Do l l y  Varden j u v e n i l e s  were present  th roughout  t h e  Gosne l l
Creek sampl ing area.  H i g h e s t  d e n s i t y  was found i n  t h e  uppermost
sample s i t e  i n  Reach 5 .  A g e  groups p resen t  i n  sampl ing i nc luded  0+,
1+ and 2+.

3.4.3 F u t u r e  work

Shea Creek

In 1980 and 1981 Shea Creek has been sampled below t h e  f a l l s
(at  9 . 0  km).  I t  appears t h a t  Shea Creek i s  t h e  major  " r o u t e "  f o r
steelhead i n  t h e  Gosnel l  system a t  t h e  p resent  t i m e .  T h i s  cou ld  be
expected g i v e n  t h e  l a k e  headed na tu re  o f  t h i s  s t ream. T h e  p o t e n t i a l
of Shea Creek above t h e  f a l l s  shou ld  be  i n v e s t i g a t e d  i n  1982.

Gosnell Creek

Stream assessment work  i n  Gosnel l  Creek above t h e  Shea Creek
confluence i n d i c a t e s  s tee lhead 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 .  T h e  major
problem may be  a  good spawning a rea  (such  as  Shea Creek) t o  seed t h e
area. I n v e s t i g a t i o n s  i n  1982 shou ld  i n c l u d e  a  s m a l l  l a k e  headed system
t r i b u t a r y  t o  Reach 3 .  A s  l a k e  headed areas a r e  known t o  be o f  major
importance t o  Skeena s tee lhead,  t h e  p o t e n t i a l  o f  t h i s  s t ream f o r  spawning
should be examined.



3 .5  T h a u t i l  R i v e r

RAINBOW DOLLY VARDEN COHO

0+ 1+ > 2 +...... I 1

T h a u t i l  R . 1. 0 .04 0 0 0 0.13

T h a u t i l  R . 2. 0 .12 0.03 0.02 0.02 0

Denys C r . 0 0 0 0.14 0

L o l j u h  C r . 0 0 0 0.78 0
S t a r r  C r . 0 0.02 0 0.02 0

D o l l y  Va r d e n

The T h a u t i l  R i v e r  s y s t e m  was samp led  b y  F. H . I . S .  f o r  t h e

f i r s t  t i m e  i n  1981 .  S a m p l i n g  was n o t  i n t e n s e ,  c o n d u c t e d  a t  5  s i t e s

o n l y  ( F i g .  6 ) .  D a t a  p r e s e n t e d  h e r e  s h a l l  i n c l u d e  o n l y  a  summary o f

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

t i m e .

3 . 5 . 1  F i s h  s a m p l i n g

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

Ta b l e  1 6 .  R a i n b o w  ( s t e e l h e a d ) ,  c o h o  a n d  D o l l y  Va r d e n  j u v e n i l e s  w e r e

c a p t u r e d .

Ta b l e  1 6 .  S u m m a r y  o f  1 9 8 1  f i s h  p o p u l a t i o n  e s t i m a t e  r e s u l t s  i n
t h e  T h a u t i l  R i v e r  s y s t e m .

SITE F I S H  DENSITY ( n o / m 2 )

D o l l y  Va r d e n  w e r e  f o u n d  i n  a l l  u p p e r  s a m p l e  s i t e s  c o n d u c t e d

i n  t h e  T h a u t i l  R i v e r  s y s t e m .  M a x i m u m  d e n s i t y  r e c o r d e d ,  0 . 7 8  f i s h / m 2 ,

was i n  L o l j u h  C r e e k ,  a  s m a l l  t r i b u t a r y  o f  Denys  C r e e k .
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Coho

Juveni le  coho were found o n l y  a t  S i t e  1  on  t h e  T h a u t i l
R iver.  T h i s  s i t e  inc luded  a  sma l l  backchannel i n  a  g r a v e l  b a r
where a l l  t h e  coho were found.  A . S . B .  d a t a  i n d i c a t e s  coho presence
i n  t h e  T h a u t i l  R i ve r  and i n  a  t r i b u t a r y ,  G a b r i e l  Creek (Carswe l l ,

1978).

Steelhead

Juveni le  s teelhead were captured i n  bo th  T h a u t i l  R i v e r
s i t e s  and i n  Sta i r  Creek. D e n s i t i e s  were q u i t e  l o w  i n  a l l  s i t e s ,
w i th  t h e  maximum occur r ing  a t  T h a u t i l  S i t e  2 ,  a  s idechannel .  N o
rainbow were found i n  t h e  Denys Creek system. T h e  d i s t r i b u t i o n  i s
cons is tent  w i t h  A.S.B. d a t a  (Ca rswe l l ,  1978) .

Po ten t i a l  s tee lhead smo l t  y i e l d  has been v e r y  rough ly
estimated b y  Tredger (1982) a t  2 ,000 f rom t h e  T h a u t i l  R i ve r  system.
An at tempt  t o  f i n e  t u n e  t h i s  es t ima te  w i l l  be  made w i t h  f u r t h e r  da ta
c o l l e c t i o n .

3.5.2 F u t u r e  work

At t h i s  t i m e  t h e  T h a u t i l  R i ve r  i s  n o t  w e l l  known t o  t h e
F.H . I .S .  B e c a u s e  o f  poor  access,  d a t a  c o l l e c t i o n  w i l l  i n  1982 be
r e s t r i c t e d  t o  i n d e x  sample s i t e s  i n  areas o f  known j u v e n i l e  ra inbow
presence (  g .  T h a u t i l  mainstem, S ta i r  Creek).

3.6 M o r i c e  Mainstem

The mainstem Morice R i v e r  was sampled a t  10  s i t e s  i n  1981;
4 i n  edge h a b i t a t  and 6  i n  s idechannel  a reas .  O n l y  5  s i t e s  were
s i m i l a r  t o  1980 sampl ing.  A  d i scuss ion  o f  Mor ice  R i ve r  h a b i t a t  w i l l
not be presented a t  t h i s  t i m e .  T h i s  d i scuss ion  w i l l  b a s i c a l l y  be a
summary o f  f i s h  sampl ing  da ta .



3.6.1 F i s h  sampling

RAINBOW COHO CHINOOK OTHER
SPECIES10+ FARR2

0.41 0 0.14 0.12 MW,LND

0.15 0.01 0 0.01 MW,LND
0.25 0.01 0.06 0.01 MW,LND
0.20 0.02 0.06 0.04 MW,LND
0.31 0 0 0.12 MW,LND

0.29 0.03 0.28 0 MW,LND

0.39 0 0.01 0 MW,LND

0.11 0 0.54 0 LND
0.15 0 0.20 0.02 SC

0.67 0 0.32 0 SC

0.29 <0.01 0.16 0.03

A summary o f  mainstem popu la t ion  es t imates  i s  i nc luded
in  Tab le  17 .  D e t a i l e d  r e s u l t s  a r e  i nc luded  i n  Appendix 6 .  S p o r t f i s h
captured i nc luded  ra inbow (s tee lhead ) ,  ch i nook ,  coho and mountain
w h i t e f i s h .  C o h o  were present  i n  8  o f  10  samples, w i t h  a  mean d e n s i t y
of  0.16/m2 o f  sample s i t e .  C h i n o o k  f r y  were found a t  6  o f  10  sample
s i t e s ,  w i t h  a  mean den s i t y  o f  0.03/m2. A l l  s i t e s  had ra inbow f r y ,
vary ing f r o m  0 .11  t o  0 .67  f r y / m 2  w i t h  a  mean o f  0 .29  f r y / m 2 .  R a i n b o w
parr  were p resen t  a t  o n l y  4  o f  10  s i t e s .

Table 17.  Summary o f  Mor ice R i ve r  mainstem f i s h  p o p u l a t i o n  es t imates .
Density expressed as  no/m2.

SITE HABITAT

1 m a i n s t e m  edge-good f r y
area

2 s i d e c h a n n e l - o p e n , w i d e
3 m a i n s t e m  edge-no cover
4 s i d e c h a n n e l - s o m e  cover
5 m a i n s t e m  edge-no cover
6 s i d e c h a n n e l - o p e n ,  some

cover
7 s i d e c h a n n e l - o p e n

shal low r i f f l e
8 s i d e c h a n n e l - s m a l l  w i t h

cover
9 m a i n s t e m  edge- f a s t  g l i d e

10 b r a i d e d  channel-good
f r y  r i f f l e

MEAN

1

2

LND =  longnose dace, MW =  mountain w h i t e f i s h ,  SC =  s c u l p i n .

a l l  p a r r  were age 1+,  excep t  one 2+  f i s h  a t  S i t e  4 .

Steelhead f r y  dens i t y  comparison -  1980 and 1981

A comparison o f  s tee lhead f r y  d e n s i t y  a t  mainstem Morice R ive r
sample s i t e s  i s  g i ven  i n  Tab le  18.  O v e r a l l  mean sampled d e n s i t y  i n
terms o f  numbers o f  f r y  pe r  m2 i n  1981 was r o u g h l y  t w i c e  t h e  1980 l e v e l .



Table 18.  Summary o f  s tee lhead f r y  d e n s i t y  a t  mainstem Morice
River sample s i t e s ,  1980 and 1981.

1980 1981

1. A s p e n  campground 2.67 (0.41)
2. M i l e  21 s idechannel 1.72 (0.11) 2.35 (0.15)
3. L a m p r e y  mainstem edge 1.01 (0.25)
4. L a m p r e y  s idechannel 0.74 (0.11) 0.96 (0.20)

5. L a m p r e y  mainstem edge 1.07 (0.31)

6. L a m p r e y  s idechannel 1.10 (0.11) 1.15 (0.29)
7. 3 2  m i l e  s idechannel 3.00 (0.11) 2.67 (0.39)

8. 3 2  m i l e  s idechannel 1.27 (0.24) 0.63 (0.11)

-  3 3  m i l e  mainstem edge 0.71 (0.09)
-  3 3  m i l e  s idechannel 0.93 (0.18)
9. M o r i c e  West Rd. b r i d g e 0.37 (0.15)
10. I s l a n d s  above Gosnel l 3.31 (0.67)

Mean a l l  s i t e s 1.35 (0.14) 1.62 (0.29)

SITE S T E E L H E A D  FRY DENSITY ( n o . / m i l o . / m 2 ) )

In terms o f  numbers p e r  l i n e a r  meter,  t h e  1981 d e n s i t y  was o n l y  s l i g h t l y

h igher.

Chinook and Coho

A summary o f  1980 and 1981 ch inook and coho d e n s i t i e s  i s  g i ven
in  Tab le  19 .  T h e s e  da ta  i n d i c a t e  t h a t  ch inook  d e n s i t y  was t h e  same i n
1980 and 1981 i n  terms o f  numbers p e r  m2, however l i n e a r  d e n s i t y  was
s l i g h t l y  l o w e r.  C o h o  d e n s i t y  was rough l y  doubled i n  1981 bo th  i n  terms
of l i n e a r  and a rea  d e n s i t y.  B o t h  ch inook and coho r e s u l t s  may show
d i f f e r e n t  t r e n d s  i f  s i m i l a r  sample s i t e s  were compared i n  t h e  two
sample yea rs .  T h i s  w i l l  n o t  be  at tempted a t  t h i s  t i m e .



Table 19.  Summary o f  j u v e n i l e  ch inook and coho d e n s i t y  ( n o / m ( n o W ) )
i n  mainstem Morice R i ve r  sample s i t e s ,  1980 and 1981.

1980 1981 1980 1981

1. 0.81 (0.12) 0.93 (0.14)
2. 0.69 (0.04) 0.10 (0.01) 0.15 (0.01) 0 (0)
3. 0.06 (0.01) 0.24 (0.06)
4. 1.20 (0.17) 0.17 (0.04) 0.83 (0.12) 0.31 (0.06)
5. 0.43 (0.12) 0 (0)
6. 0.11 (0.01) 0 (0) 0.32 (0.03) 1.11 (0.28)
7. 0.10 (0.01) 0 (0) 0 (0) 0.10 (0.01)
8. 0 (0) 0 (0) 1.48 (0.28) 2.95 (0.54)

0 (0) 0.34 (0.06
0 (0) 0 (0)

9. 0.06 (0.02) 0.50 (0.20)
10. 0 (0) 1.56 (0.32)

Mean a l l
s i t es 0.30 (0.03) 0.22 (0.03) 0.45 (0.07) 0.77 (0.16)

SITE CHINOOK C O H O

3.6.2 F u t u r e  work

The f o l l o w i n g  w i l l  be  at tempted i n  t h e  1982 assessment:

1. c o n t i n u e d  mon i to r ing  o f  s tee lhead f r y  d e n s i t i e s  i n  Mor ice R i ve r
mainstem s i t e s .  T h e  o b j e c t i v e s  w i l l  be t o  b u i l d  up a  bank o f
data f r om which a  proper  " i n d e x i n g "  system can be made.

2. q u a n t i f i c a t i o n  o f  h a b i t a t  i n  t h e  mainstem Morice R i v e r,  f r o m
Morice Lake t o  t h e  B u l k l e y  conf luence.  T h i s  w i l l  l a r g e l y  be done
by a i r  photo  ana l ys i s  w i t h  t h e  i n c l u s i o n  o f  1980 t o  1982 h a b i t a t
sampling da ta .

3. a n a l y s i s  w i l l  a t tempt  t o  q u a n t i f y  f i s h  p o p u l a t i o n s  and es t ima te
the r e l a t i v e  importance o f  v a r i o u s  t r i b u t a r i e s  and mainstem areas.



4.0 DISCUSSION

Results o f  a  second yea r  (1981)  o f  Mor ice  R i ve r  system
sampling b a s i c a l l y  agreed w i t h  i n i t i a l  (1980)  s t u d y  conc lus ions .
Owen and Lamprey Creeks were o f  p r imary  importance as  p roduc t i on
areas f o r  f r y  and y e a r l i n g  s tee lhead.  T h e  presence o f  2  yea r  o l d
parr  was g r e a t e r  i n  1981 ( a t  l e a s t  i n  Owen Creek) perhaps suggest ing
a l a r g e r  r o l e  i n  d i r e c t  smo l t  p roduc t i on .  O t h e r  t r i b u t a r i e s  sampled
revealed a  s i m i l a r  age d i s t r i b u t i o n .

Steelhead f r y  r ec ru i tmen t  mon i to r ing  i n  1981 i n d i c a t e d  a
subs tan t ia l  i nc rease  over  1980 f r y  numbers i n  a l l  areas sampled
( t r i b u t a r i e s  and mainstem). Y e a r l i n g  popu la t i ons  i n  Owen and Lamprey
Creeks were a l s o  est imated as  be ing  much h i g h e r  i n  1981. D e s p i t e
increased numbers o f  s tee lhead j u v e n i l e s  i n  Lamprey Creek, t o t a l
standing c rop  (biomass) was es t imated  as  r o u g h l y  equa l  i n  bo th  years .
This may be an  i n d i c a t i o n  t h a t  t h e  st ream was near  capac i t y  i n  bo th
years.

" S u r v i v a l "  r a t e s  f r om  1980 f r y  t o  1981 y e a r l i n g s  were
estimated a t  68% i n  Lamprey Creek and 81% i n  Owen Creek. T h e s e  va lues
are v e r y  h i g h  when compared t o  g e n e r a l l y  accepted r a t e s ,  however a r e
considered a  r e f l e c t i o n  o f  t h e  good h a b i t a t  q u a l i t y  i n  bo th  streams.
Deep ove rw in te r i ng  h a b i t a t  i s  abundant i n  bo th  streams. O n e  o t h e r
possib le i n f l u e n c e  o n  h igh  apparent  s u r v i v a l  i s  upstream p a r r  m ig ra t i ons .

Data f rom o the r  l o c a t i o n s  i n  t h e  Mor ice  system has n o t  been
co l lec ted  o r  analyzed i n  t h e  same d e t a i l  as  e i t h e r  Owen o r  Lamprey
Creeks. F u r t h e r  c o l l e c t i o n  o f  d a t a  i n  these l o c a t i o n s  w i l l  b a s i c a l l y
serve as  an  i ndex  t o  f r y  r e c r u i t m e n t ,  and a  means t o  p u t  p roduc t i on
from mainstem and t r i b u t a r y  streams i n t o  some " p e r s p e c t i v e " .
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APPENDIX I  L a m p r e y  C r e e k  s a m p l i n g  d a t a  a n d  s t a n d i n g
c r o p  e s t i m a t e s .

a) H a b i t a t  c h a r a c t e r i s t i c s
b)  F i s h  p o p u l a t i o n  e s t i m a t e s
c)  S t a n d i n g  c r o p  e s t i m a t e s



LimPREY GREEK- 1-blelni9-7-- 5c  e "19,17 2,10 -  / 9  g0 9

REACH APPROX.
LENGTH

(km)

APPROX.
GRADIENTa

SAMPLE
SITES

HABITAT TYPE MAJOR
SUBSTRATES

ESTIMATED
DISCHARGE

(m3/s)

COVER
TYPE

MEAN
WIDTH

(m)

TOTAL
AREA
(m2)% POOL %  GLIDE 7 .  RIFFLE

Lamprey Creek

1. M o r i c e  -  29.5  mile 3.25 0.9% 1, 2, 3 6 3 9  5 5 C, B .  LG .38 B. L 9.1 29,600
(0.5-3.0;  R=1.7) (canyon l i ke )

2. m i l e  29.5 - 8.3 0.5% 4, 5. 6, 7, 8, 9 74 1 8  8 SG, F,  LG .25 i n L, I V 5.3 43,800
Pimpernel

_
(0 - 1 . 5 ;  x=0.7) (some beaverdams) lower

.04 i n
upper

3. P impernel  -  Col l ins 3.15 0.5% 10 91 6  3 F, LG, 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 1.37. 11 31 5 7  1 2 SC, LG, F .04  L .  C 2.8 11,800
(2.0)

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

6. Ph ipps  -  Lamprey 2.7 1.4% 14 48 0  5 2 SG, F.  LG .05 OV, L 1.5 4.000'
Lake • (1-2; R=1.5)

Tributaries

Tl t o  lake 2.3 4.6% Ti 58 1 3  2 9 LG, C .  B <.01 OV, C 0.9 2,100
(5)

Pimpernel t o  f a l l s 4.0 1.2% 1 65 3 5 LG, SG, C .13 L. B ,  C 4.4 17,800
(2.5)

Collins t o  lake 3.25 2.2% 1, 2 90 2  3 5 SG, F,  IIG <.01 OV, L 1.8 5,950
(0.5-2; R=1.1) (some isolated pools)

B i l l  Nye t o  fo rk 3.15 1.4% 1 98 0  2 F. SG, LG <.01 L, C ,  I V 4.9 15,600
(0.5)

T5 t o  lake 2.85 3.9% 1 64 1 0  2 6 SG, LG, F <.01 OV, L 1.2 3,450
(5.5)

Phipps t o  lake 1.2 4.3% (isolated pools)

TABLE 1  Lamprey  Creek reach breaks and t r ibutary  data. Complete data i n  Appendix 1 .

.

a map measured; sampled i n  brackets



• 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 r n o r t 4 4' /  0 r e e - 4  R e - A c . X  1

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 w e t t e d  w i d t h  (m)

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

.Average a r e a  (m2)

POOL
Value

2
2

RIFFLE
Value

S
Z

GLIDE
Value

$-
Z

,249 50.5 /9.6
1

j / ,  6 g, /o,y
o4i g i  0

/3.0 4233 120
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)
/ 6 ,7 * i t */.6

goOl,/7 940.3S5 //122,
,5

.28
Average a r e a  l o g  d e b r i s  c o v e r  (rn2).

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  ove rs t ream v e g e t a t i o n  (rn2)

Average a r e a  cu tbanks  (m2)

.2.c . 2
/ 2 77g2- • . '7
,75 0 13
S f. if of
0 0 - - -

Average a r e a  t o t a l  c o v e r  ( 0 2 ) 23.$

.

/3 4-2.if /0 6 j c
Average % s u b s t r a t e  f i n e s

Average % s u b s t r a ; : e  s 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  b o u l d e r

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

25- it--I
7 , 5 (0

12,5

30 1

2,0

23 M
5 0 0

HABITAT TYPE
REACH LENGTH (m) 3 2 s 0 A r e a  r ; 17624



O 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 e o p r - - - e  e r e - e i c

Habi ta t  u n i t

No. o f  u n i t s  sampled .

Average l e n g t h  ( u )
Average wet ted  w i d t h  (m)

Average channel  w id th  ( n )
Average depth  (cm)
Average a r e a  (m2)

POOL
Value Z

S

RIFFLE
Value Z

7

GLIDE
Value Z

3
92.'-i- q .3 23,3
8.7 3.3 4;
/ 5 , 2 - / 7 , 4 / / 5 , 3
432 5 32
/0/ (o 32,1 I *

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 )
6 4 , 5 q 7 3 i/.7

706/2 e l 301 4 .sgei - I
Average a r e a  l o g  d e b r i s  c o v e r  ( c 2 )

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  ( 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  (-c2)

Average a r e a  cu tbanks  (m2)

30.6 0,1 6.3
0 0 . 0

ao Olif

/84 0,5 5-.7
/ 0 0 I

Average a r e a  t o t a l  c o v e r  (m2) 75a 7 1 I. s 6 iq- /0
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 rave ' -

Average  2: s u b s t r a t e  l a r g e  g r a v e l

- -  -_1,--_,-,.
Average X  subsc raze  b o u l d e r

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

60 /01 R7
1 8 'a l 17
/7

Q

i 0 , 3 t .

0

7,5

0

o 0 0

Reekc

HABITAT TYPE
REACH LENGTH (m) 6 3 0 0 Area= 794/6 knz



• Hab i ta t  c h a r a c t e r i s t i c s  o f  / 4

Habitat  u n i t  -

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

POOL
Value

3
%

RIFFLE
Value %

02

GLIDE
Value %

i
4 /  t7--1 g o a. a c ? q 6,

Average wet ted  width (m)
Average channel width  (m)
Average depth (cm)
Average a r e a  (m2)

0 2 --iv '2 - 9 3cf  S-. 2,

3 0 • 3 1 ,

lo-7.1 02- Ig
To t a l  no.  o f  u n i t s  i n  reach
Tota l  a r e a  o f  u n i t s  i n  reach ( u 2 )

/4Y:A / 0 , 7 5- f l

/7728 ”  -)11 I q138 g
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  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  overstream vegetat ion (7.2)
Average a r e a  cutbanks (m2)

L c 73 S V
0 0 o 0 o 0

,g3 i J . . o ‹ . 1 6
6 & 1 <•". Li 41 ;.--

5-:7 C .5 a . , 3 11
Average a r e a  t o t a l  cover (m2) lg-g /g 3 X /5'g (3
Average % substra te  f i n e s
Average % s u b s t r a t e  sma l l  g r a v l ,

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

- ,LL.RT-et.- c o h b l .

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

Average % subst ra te  bedrock

6 1 0 30 5o

/b 1 (a<
..--

Q`

4.-7
3 3

0

5-
o

0

o
o
0

t 0 0 0

1

HABITAT TYPE
REACH LENGTH (in) 7 4  0 0 ilrea = / 8 93 s
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SPECIES AGE f I - RANGE fl
MEAN

WEIGHT C1 0 T1
TOTAL

glowis,s ,
No/M2

DENSITY
BIOMASS
DENSITY 1 VnearNo / n;s-!......-

01- 3 a - 502- 32'. 3 O. C, l q g .23-75 /5-- c 0 . /8 0.1a- /./ •

1- r - 79' - E, Z5 f /.2S 6,. St, o, of a  05- o.  o  4.

 2 2.-1- I t  1, %2, 1 . 2 1,25 24-. 77 0.0/ o./ ' 0.  0  6

i l k  . 88 0.2,0 0,347 I, 3

C. o Po 4 1 0 -  i 5-5:53 T, 2 . 3 90 • 8 112..5C7 ;:, Co- L5- . 0.87 1.94 -5163

Ch 4-7 6,1 3.31 I -g I . 2C ci i t i 0_0; 0.03 0 . 0 6

D . V . 6 3 - 1 5 6 IIa ao-cs- ,1- - 6 . -5 ' . ° 51-39 .0  ogd a f o 0 . / 3

•

F 5S"-- Ss" ,2.as-- 1 .e 1.025" <2_6' I 0.0i 0. oa. • 0.06
14.14.
,44.1,e-IAJ

_._
3 8 O..(3`i3 1 .14_ 3.. 0 I 7- 3 8 -

SGIC ICkk. / 8 -18 .e.‘, i ,8 /.PC 01.83 0.01 ' 0.1 1 0.0(0

L..  , \ ). D 3S--- '7 ;,-• so.-7q 1..65" 3q .8 4875 So ..e 0.38 *0:6;•., . 4 . 9 a .

`O t f l d ?y-138 i  .  3 /6. 6 3 .8 3.-75- La. 33 0.03 0. `l8 0 . i q

ANPREY Ce. DATEc,)47 AU  e AREA q  M 2
LENGTH a °  M

SITE 0 _ 1 _

6.N

i HABITAT DESCRIPTION: J a e  _  c '  1 4 6

D i s c h a r g e o.ozi /Ws Z S  A )
Tempera tu re  (  °C) / 3

G r a d i e n t

T u r b i d i t y

/. 75

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

% a r e a 6 6 3 5 -

mean w i d t h

mean d e p t h

c o v e r

. c o v e r  t y p e '

s u b s t r a t e 2

COMMENTS:

7
.35

,.,)L

6
• /

/

c ‘o ,  0.20, 46- /0
56-5 F s -

C 2  30) Z&I'S
.5 s

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

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

ft W E I G H T c 71 TOTAL
BIOMASS

No/M2
DENSITY

BIOMASS , 1 ; 7 1 . = y
D E N S I T Y N o /  r t i -e,

R g r  0 - - 4f-3- G o 4 9 4 9 ,  / - 3 r /,,I, .7 ....2/./9& 0.3- 0.Y7 02. ,2 9

 7 76 -118  5 6 1  -  7 4 1 // .7s' /if G7 /L6. g 3 o.3, oz5"-Li 027D
3 8 . 4 0-(, 3 . 0 1 3 •

c...N_D 5 0 - 7 9  6 0 . q c  a  .--i1 7C .21-0 73.91  o. Se L41 3.9
111111111111111111

. .
. .

11111111 . .

L A m P R E Y DATE  A U G  e I AREA , g 4 7 M 2

LENGTH 7  M

SITE

i HABITAT DESCRIPTION: r-/ Hie

D i s c h a r g e 0,0/ /-7231/4 ( 0 ,  S e / )
Tempera tu re  ( ° C )

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

G r a d i e n t  S

Tu r b i d i t y  d e 4 / -
G l i d e R i f f l e

a r e a 100
mean w i d t h

mean d e p t h

cover

3
0.
3 5  •

c o v e r  t y p e ' 4  4

s u b s t r a t e 2 CVO, .820i LG2 ,0

COMMENTS:

1 L  l o g ,  B  b o u l d e r,  I V  i ns t ream v e g e ta t i o n ,  OV overst ream vege ta t i on ,  C  cutbanks
2 F f i n e s ,  SG s m a l l  g r a v e l ,  LG l a r g e  g r a v e l .  C  cobb les ,  B  bou lders ,  B r  bedrock
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SPECIES AGE fl-RANGE fl MEAN
WEIGHT C, P 17

TOTAL
BIOMAS,c-,,,,

No"42
DENSITY

ava'AASS I  ,  I;-eor
D E N S I T Y ' N o /  m,..-te-

kgr 04- sit-  91 40.4/6 0, -7.5 42 0 5 56, 00 if2. I f t9,,q2 a 69 a. St-3

I"4". 67- 97 17 .08 6 , o f / 2 4 5 / 6 . 0 0 80, $/  _ 0.2.6 /,32- 0 .1 0

 a at- Hi - Pf0 )28.6 2-3.1.4- 2. .1.5. 2.67 61,71 0,04- _1,01 0 . 1 2
181-• +1 1 . 22. . 02 3, 25

-oi-io So-C.8 6-7 ,2.3c- 3 .7', Li-,o `i-Lii 0.07  00_6- 0.11

' D-V Z 'Fa- 43 4.1.0 o.-7-7 a, .75 4 1;7 a.vS 0.041 0.03 o.1 P.--

7M .v \LE sa- s 7 64. a<" a, Ito .-I5 5.33 11_53 6,09 O A 0. Q2

4iint,e/ivi9 a 0-7. 41 1 .i.o.., 3.3q 3.11

L_N.D.. Z. 341- - cq' 113-73 1.0+ IC 3 C .2o.S-7 0.33 0. 3 4 0.g/
_ .

Z_AMPREY CP. DATE  Aug et AREA 6 1
LENGTH 023 M

SITE-4 4

HABITAT DESCRIPTION: j i t i c i e  i r 7

D i s c h a r g e  a  /  (  0 . 5 "  c

Tempera tu re  ( ° C )  / ' f

G r a d i e n t

T u r b i d i t y

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

% a r e a 7 f .24
• mean w i d t h

• mean depth
% cover

2
#.2-5 . 0 5

3  . 2 - 2

cove r  t y p e 1 A IV, OV, c

s u b s t r a t e 2 $  g 9  5,  S G  90 ,  f / 0

COMMENTS:

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

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

fl- G E
—
fl

MEAN
WEIGHT CI 73 Ti

TOTAL
en,,,tAss

No /,',42
DENSITY

BIOMASS
DENSITY

, 1;-1,-:-.1-
Na / n:<:_-

Per 0-1- 3 -  5-q 3908 0.70- 5'62 -7 80.0 57.4'8  0.51 0.37 3.6.4

14- b3- - cH 15.60- 4so ;c .. 1 5-0_0 a440./14. 0.3a- i. 5- Li- .2 . , Z7

c2-+ I g C las- ao. 30 I .7 1,43 q.72, 0 , 0 ) a ig 0.06
... 3x-1.34- 0,84 , a_ I 0 5, q -1

0 . w . r co-1o3 5e.94 3.0- le .2577/ 80.,28 0,/6 & S I 1.17

N-D - 2- a l -  ?o 48.30 1.4q .-7 - 1 3 8 . 5 3 57. ifs- 0-as- 0.37 I. s--.t-

A  CtICKERZ /I C.- 1155- 32-0a- I •7 14-3 54_ 3g- 0.01 . 0. 3s--- 0_06

J0 ! •  , ( 2 . . d I ,o Q-b1 / .  ILI-

AmP kE\I DATE 011,4116-. 91 AREA m 2
LENGTH °2- M

SITE -Ir" 8

HABITAT DESCRIPTION: e  A e - d r  e !

Discharge 0 .03)121/4  ( i , z  c )
Tempera tu re  (  °C) / 1 4

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

G r a d i e n t  0 , 7 5 --

T u r b i d i t y  4 4 1 4 , -

G l i d e R i f f l e

a r e a

mean w i d t h

• mean d e p t h

% c o v e r

c o v e r  t y p e 1

'72
9

.30

g
2

, 05"
3
L

s u b s t r a t e 2

COMMENTS:

S&C,oF30,
L6 c, CS

S4 6o, Z  i t o

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

2 F  f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l ,  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIES AGE fl -11M4GE fl
MEAN

WEIGHT I CI -15

i _ _ .

I "6
TOTAL

B!CWASS_,
',

No/M-2
DENSITY

BKWASS
DENSITY

, rn.zr
N o /  n,.-E-

- 12 fil- 0-1- a g -  4-8 ' 3 7 - 2 8 o.c7 /5b 05.- /1c2-61 0:61. 0.47 6,46

I.+ ‘5-7-- no__ - / ? . - 5.s- -b 8 • 13.3 , 7,4.11 0,06, _  0,3/ e).46
_
a+. ri-7 11-7 1701- I .19 1_6;7 as -.z-i3 0,01 e, /2 0,06

1 11456-- 0 0 1 to,9 0 Z. r°,
>•

- D.V. /A.-q-9 (1-7,c01.0-1)-, .8 ,c0 2.b.9 o.o l l 0.011 0.001

isi.1,,,LF f .s-0-56 53 2.o3 (9_, .8 Z51 5.0-1 0,01/ .0 .02. / 0.01

q,,g.; 1 0 (1/2- 0: -4134,- /,(0•••••---;0411.01m47tiet
,
( .  A I. D 2 ac--ie 4-3.10 Leg (L) ,e (a7.5" aA-11.-. C. 64z- 1..o/ 1-/. S- S -_
.
:Si-icicgk . - f IL I. a -71.50 I -? 1.2C gq- (4-8 0. 0 / - 0. 39 0 . oLl-

L A M P R E Y  C P DATE  A U G -  ° I AREA 9--30 M2
LENGTH 8  M

SITE 'TT  9  .

i  HABITAT DESCRIPTION:

D i s c h a r g e 0, 03 n,3/5 ( I ,  f s )
Tempera tu re  ( ° C )

H y d r a u l i c  Ty p e
13

P o o l

G r a d i e n t

T u r b i d i t y  4 1 - ( e a , r

G l i d e R i f f l e

% a r e a 48
mean w i d t h

mean d e p t h

cover

0.60
3

6.5
0.05/  --

c o v e r  t y p e 1

s u b s t r a t e 2

COMMENTS:

OVIL)TvIc OV

F65, Leas, SGS
C S

LaSio, S6-30
F / 0   / 0

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

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

_ _
Ts

... ._
T1 TOTAL

BIOMASS
No /M7
DENSITY

BIOMASS
DENSITY

, 1;-.:7,,
No / r t ; . . -

.."7"-- 0 . i - .29- cio 33.RCe 0 .4 ) /9- • 7 /7. /4 6,96 0.30 a /a. o. 8
/4- 4-05 i i .5 zi.s1 / 2 . 1 / 7 , 0 7 , 3 / o , 3 0 1. 3 0. 132-

 0 01 f- /03-137 89.0 7, 40 6 ,-/ 8 , 57 50, 0 5 0, i c -Z. 00 0,,t/
2._

_
V-35. 2o a, 5

r
q•aS 2 . 0 5

-D..\/ * . 6S- Pig qL-33 io.SS- ,21.43 ,25-. ql 0.37 3.90 _0-2._

„e (441 I .9 3• 0

- - J fe  exki .
.4o,

•

. .

z_ C i e DATE 4  A L I •   61 AREA C 8  M 2
LENGTH a  I M

SITE

HABITAT DESCRIPTION:

D i s c h a r g e  0 .  0 I  m 5 / 5

Tempe ra tu re  ( ° C ) /2.
H y d r a u l i c  Ty p e  P o o l

0.4 A ) G r a d i e n t 0.S
T u r b i d i t y  d e a e "

G l i d e R i f f l e

% a r e a 65- 31
mean w i d t h 3 2_ /

• mean d e p t h

% c o v e r

c o v e r  t y p e s

,D3
72 / 0 0

Z c) 1 ,L1OV,c,IV

s u b s t r a t e 2

COKMENTS:

P-3,0; S630,
L 6  3o, c  /0

FS'oi 5 6  2 . 5
Z.6

S6 4(9i 3 0  -
LG- / 0

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

2 F  f i n e s ,  S G  s m a l l  g r a v e l ,  L G  l a r ' g e , g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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c) s t and ing  c rop  c a l c u l a t i o n s  -  Lamprey Creek.

A l l  es t imates  based on 1980 and 1981 l i n e a r  f i s h  d e n s i t y  es t imates
and est imated 1980 s tand ing  c rop .

REACH SITES FISH DENSITY (no/m) STANDING CROP
1980 1981 1980 1981

1 1 2.39 1.19
3 2.82 2.29
x 2.61 1.74 5,417 3,611

2 4/5 2.74 2.43
8 2.50 3.64
9 1.90 6.96 - - - -
x 2.38 4.34 18,571 33,864

23,988 37,475
Stream To t a l 44,794 69,950

REACH SITES FISH DENSITY (no/m) STANDING CROP
1980 1981 1980 1981

1 1 0.74 0.06
3 1.27 2.10
x 1.01 1.08 2,182 2,333

2 4/5 1.27 0.70
8 0.55 2.27
9 0.19 0.48

0.67 1.15 8,263 14,183
10,445 16,516

Stream To t a l 19,320 30,550

( i )  Stee lhead f r y :

1981 s tand ing  c rop  =  1980 s tand ing  c rop  x  (1981 mean dens i t y )
(1980 mean dens i t y )

stream t o t a l  s tand ing  c rop  =  1980 t o t a l  s tand ing  c rop  x
(1981 Reach 1  & 2  s tand ing  c rop )
(1980 Reach 1  & 2  s tand ing  c rop )

major assumptions: 1 .  sample s i t e s  r ep resen ta t i ve  o f  reach  h a b i t a t  t o
the same degree i n  1980 and 1981

2. s tee lhead  d i s t r i b u t i o n  s i m i l a r  i n  1980 and 1981

( i i )  1 +  Pa r r
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( i i i )  2 +  P a r r

REACH SITES FISH DENSITY ( n o / m ) STANDING CROP
1980 1981 1980 1981

1 1 0 .06
3 .09 0

.045 .03 107 71

2 4/5 .15 .12
8 .05 .06
9 .0 .06

.067 .08 1,009 1,205
1,116 1,276

Stream To t a l 1 ,116 1,276

( i v ) Coho f r y

REACH SITE FISH DENSITY ( n o / m ) STANDING CROP
1980 1981 1980 1981

1

2

1
3

4/5

4 .29
0.09

1 .50

5.63
0

0.17

12,375 12,186x 1.96 1.93



APPENDIX 2  O w e n  C r e e k  s a m p l i n g  d a t a  a n d  s t a n d i n g  c r o p
e s t i m a t e s .

a)  H a b i t a t  c h a r a c t e r i s t i c s
b)  F i s h  p o p u l a t i o n  e s t i m a t e s
c)  S t a n d i n g  c r o p  e s t i m a t e s



CTIAJEW CAZEOC Wie ta tTi l l -  D ATA  -  • 19 0  0 - 1 2 , 0 7 . ) 6 o z . i q  e l )

Table 3  S u m m a r y  o f  Owen Creek reach 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

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

1. M b 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
i

3. 1 .70 =0.0% 5 100 0 0 F 0.6 I V,  OV,  L 75 127,500 Ln
}--(beaver a c t i v i t y ) (slough)
1

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 , 0 9 1
(angular
gravels)

Klate  Creek 4.06 2.5% 10 4 3 7 59 SG, F ,  LG 0.02 OV, L 2 .2 8,864



• 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 2 . 1 , , ) E n J  C X .  i f ? 9 c l i

H a b i t a t  u n i t

No. o f  u n i t s  sampled .

Average l e n g t h  (m)

Average w e t t e d  w i d t h  (m)
Average c h a n n e l  w i d t h  (m)

Average d e p t h  ( cm)
Average a r e a  (m2)

POOL
Value

3
%

RIFFLE
Value %

4

GLIDE
Value %

S

/ e.s 1 6- /b.2
0.5 _#. 2-C it,2.

/ 70 3 5- /2... o
n - -

_ai
/ 0 2 0

o se.s g 93.2.,
To t a l  n o .  o f  u n i t s  i n  reach

f  1 NTo ta l  a r e a  o f  u n i t s  i n  reach  km-)
7/ 95 //9

/121.0Lis ,.7s.-5.- _ I I 1 Hozio 4,6

/.2 /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  cove 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  (ma)
Average a r e a  overs t ream v e g e t a t i o n  (7.2)

Average a r e a  cu tbanks  (m2)

/C/ 5 0.13 0 1 *
0 0 6) O .12./ 0 , /
0 b 0  0 0  0

;,7 2= 0.2.5 043

/•3 / J 0.13 0  4- 0.'/- 0 , 1 /

Average a r e a  t o t a l  c o v e r  ( n 2 ) / a
•
/ / 0 . 5  / i 8 2 . 5  2 , '

Average % s u b s t r a t e  f i n e s
A v e r g e  % s u b s t r a t e  sma l l  g a v , . 1

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

A-,-eraze 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

9q.7 JO 21
24.7
28 3_ . _

3.3
0

33_4-3
1/0
3.7

33
0

0 0

0 0 0

HABITAT TYPE
REACH LENGTH (m) 3 1 5 - 0 ,2 5  ryil-



• H a b i t a t  c h a r a c t e r i s t i c s  o f  0  E  tq C :  01/47 0 ) c  y  3

H a b i t a t  u n i t  -

No. o f  u n i t s  s a m p l e d

A,;erage l e a g n  ( u )

Ave-rcge -..-etzed w i d : h  Cm)

Average c h a n n e l  w i d t h  (m)
Av e r a g e  l o a t h  ( c m )

Av e r a g e  a r e a  ( m 2 )

POOL

Value

/

'1-(

%

0

RIFFLE

Value
2

3

%

GLIDE

Value

.2,

%

,q 13 412,
Y 0795'"3 4 9 g ,I z-i,
9L Wr o f
/ 0 0

244

•
/ 0 4 0

l ' 1 5 i(,, 10 /U-- Lis-
To t a l  n o .  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)
a-7 I 5.-q•

t3`0- /Pct 1 3 2  _ _ / 502-2- 32_

Av e r a g e  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  (:12)

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  o v e r s t r e a a  v e g e t a t i o n  (7.2)

Average a r e a  cu tbanks  (m2)

4.4., al s 3) 7 4,
0 0 0 0 0

6 3 o - 0 0 0

7 3 0 1 I

3 0 4
Average a r e a  t o t a l  c o v e r  ( T 2 )

SC .02G• 31 P-' H
Average % s u b s t r a t e  f i n e s

Ave rage  % s u b s t r a t e  s m a l l  g - a v - 1

A v e r a g e /  s u b s t r a t e  l a r g e  g r a v e l

i ' ' - ' 7 _  ' '  . ' t _ T r e r - -  C r - - -

A':era.,1;2 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  bed rock

'lo a o
a( . c,33 a

<
0

n,

r  - R.:-1
0

0

4_

10_
0

b
_

0 r - c)

(2S- Al167-:IPI

HABITAT TYPE
REACH LENGTH ( m )  / 7 0 0 q 0 0 kv,

-



• 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 M E N  C  R o l c k i S�AuG81

HABITAT TYPE
REACH LENGTH (m)  4 4 . 6 1 2 3/(226 022-

H a b i t a t  u n i t

No. o f  u n i t s  sampled

Average l e n g t h  Co)

Average w - e t e d  w i d t h  ( t i )

Average c h a n n e l  w i d t h  ( r )

Average d e p t h  (cm)
Average

To t a l  n o  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 )

POOL
Value %

RIFFLE

Value

3

II
go ai0

GLIDE
Value %

1)
33

ripc, / f f

17
''700 1 8

1 7 2  / i 5

/10oe I S  1(1118 SFb
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  (m2) -

Average a r e a  o v e r s t r e m  v e g e t a t i o n  (,72) A -

Average a r e a  cu tbanks  ( r 2 )

0

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 r a v e l

Average 7  s u b s t r a t e  l a r g e  7',ra-,7,1

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  bed rock

0 0 .0
0

1[1

0

0 O



- 5 5  -

H a b i t a t  u n i t  -

No. o f  u n i t s  sampled ,

Average l a n g z h  ( a )

AverageAverage w e t t e d  w i t h  ( )

Average c h a n n e l  w i d t h  ( n )

Average d e p t h  (cm)
Average a r e a  ( a t )  .

POOL

Value %

3
6-8

RIFFLE

Value %

3

GLIDE

Value

i
%

5"-11 37 3
3,Gi C i 1

14 i3 /3
/5- /C.
63.3 6.2.2:,,,F 02g44-t( / G o

To t a l  n o .  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  ( 3 2 )
77 7 7 2,47

‘ t / 0 4 ''q /755- g9 IIi 2
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  ( a 2 )

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

Average a r e a  cu tbanks  ( n 2 )

/,5/. V .0-7 .ci / q't
0 0 0 0 .0 C
.--- m 0• 0 I I
a 3 4 o 0 0 0

0 0 0 1
Average a r e a  t o t a l  c o v e r  ( o 2 ) 3.< x.58 -01 .29 ,a,(, 51a
Average % s u b s t r a t e  f i n e s

Avera3e % s u b s t r a t e  s m e l l  g r e v - 1

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

A.:eraze Z  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

1g3 /33 3c
4S 441.(0 -+0

A33

0

3C

I.--1

AC

0

0

• H a b i t a t  c h a r a c t e r i s t i c s  o f  0 1 4 E 4  c  e R a g e , "  4 as-Av6-.-

. H A B I TAT TYPE
REACH LENGTH (m)  / 6 7 0 0 6-97 '47'



- 5 6 -

SPECIES AGE fl-RANGE fl
MEAN

WEIGHT 7i
TOTAL

BIOMASS
No/M2
DENSITY

BIOMASS
DENSITY IUnez-No  ri:-_-ta-

'al— 04- 3S--- , 3 44. .o3 61 • 7 , , 2 5 7 6, cif; / 7 3 h i ' - 77
-fr_ 7o-.-- toc 84.1 6.83 1 -P g.is 51,7L, O. 2.0 / . 3 6 0 , “ .

/ 2 1 /27 , i .  eP- 1 -r? i . s ' .2-7-2-7 0.03 0_6/ ao9,•-t- IL,5-.15- ;1-, 3 . L. g 513 •

•
.60140 /  -I- qoP-7° 4o- 13 a . 7 o 8 . ? to .aa, .6o . 6.3

Jrry A i 199,./`; a-14 if.,“ 6 .0 9••

•

- •

-67 33
3,0 3.2$'
0, 3 o. 15
12

DATE-, '5 '41/6" AREA 4 . 4  m2
LENGTH  / 6   M

S I T E  4ri.

HABITAT DESCRIPTION: -  i h 4 ; 0 7  S  f e 4 r 4

D i s c h a r g e O. OS i173/,5 (2,7 6i4)
Tempera tu re  ( ° C )  / 4 / . .

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

G r a d i e n t 0.62s- %
T u r b i d i t y  G j e r d a l / -

G l i d e R i f f l e

a r e a

mean w i d t h

-mean d e p t h

c o v e r

c o v e r  t y p e 1 LI OVI

s u b s t r a t e 2

COMMENTS:

S6" 6o, LG 30 S 6  Co) LG 35
F io F

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

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



- 5 7 -

SPECIES AGE fl-RANGE
-_-_.
fl

MEAN
WEIGHT I Ct -I)

. _  ,_
Ti

• TOTAL
BIOMA-SS ,,

No/M2
DENSITY

BKWASS
DENSITY /  i;-,< ;r

No r!;..ter

R8 01- 3a_- 0 L; .?c( . 1 0 ).-7 i . Fs- 3 s -sr 3s-8.-5-.2-,ts. 7 .2.8.1 /0-51

I:F. 13-*/3g-, 91.70* q-dl., 33 .Fs- 3?-8a- 359.gr o.31 GQ.P3 1.02-*
.......

4- is-i- la /t,3 Lic.57 ii jc- 4.71 alco+ 0.04 1.73 0.1s-
34- /93 0 3 7t.56 1 .F,s" /.1? 90, 0:7 0.01 0:71 0_011-

ii(A_,1_ a., i : ad .,3 3 8.0 i/.95-

CP140 ' 43--18 5.6.15 .2.a5" 3g ,Ss- its-X.? ID q.36 ,0,36 a, 1 / J O

b . v . c o -  5-7 51/.33 1.6_ 3 .g"5 3.5 3 5 .7 ,;.• , o_o3 -0.05 0, I I

M•W-F. 68-  go 73. c o c.q.)-- - P c 1f.7I <5--.4? 0.04 O. a o 0 .  /5-

4e1MAII;114/ i lb1.C9 3.3b q. IS 1.7+

O E nl c(c' DATE  AUC- AREA / 7 - 7  M 2
LENGTH 3 1  M

SITE -7,--̀  ̀ 3

HABITAT DESCRIPTION: D h c i e

D i s c h a r g e 0. 19 v43/s
Te m p e r a t u r e  ( ° C )

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

G r a d i e n t

T u r b i d i t y

G l i d e

d r a m s

R i f f l e

a r e a

mean w i d t h 6
/7

mean d e p t h

c o v e r

c o v e r  t y p e '

/S
7

4, DV) C

O.o3
0  •

s u b s t r a t e 2

COMENTS:

S G  C o ,  L C  2 o  5 ' 6   L G  s t o

F F

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

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



- 5 8 -

SPECIES AGE
-

 fl-RANGE
..„.
H

MEAN
WEIGHT C, i  I n

TOTAL I
BIOMASS 1

No/M2
DENSITY

BIOMASS I
DENSITY 1 N o / m t t ,

0 . 9 1

,1 ; . - - -

eiz.7/R6T oi-- 3-7-  c,3 44..13 t  34. 5-3 , 7 5 - 70,61 9.5.--?3 0.71

/4 - 7 9 - 9  q L/0-3 - 7-q5.- -1.0 .--7C 46.4.7 _.„21,z.0e_ 0.,21 ,2_ /4 / ,7?

-t- i / c - 13 1 / . .  3 .2/.13 3 .7S 11.0 (r7.3a, 0 . 0 4 o.er a.a--7,
396' 9,2 1.0 a, 3 .9 9 X : 7 6

.C.oi-io 410-41 5 -1- IL / .9g 6'7 ,75- 76 ,o  /5-0-v--___ 0 -77 /. C . 5--0-7

D.V. S's--gg 6.05-03.56 ? .7C /o.  L7 3 7 , q g 0.11 0.3e 0,71

dAmritzet - ...7S)3.4:= 0 /, (3-0 . 5-.F9 1_C---`1-n

DATOC AL/6- e i AREA q q  M 2
,LENGTH M

SITE 41-1. 5 -

HABITAT DESCRIPTION: j  / / d e

D i s c h a r g e O. o&n,Ys (g  e_fs)
Tempera tu re  ( ° c )  / 3

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

G r a d i e n t . 7s-
T u r b i d i t y  d e a - r -

G l i d e R i f f l e

a r e a 6.5 / 5
mean w i d t h

-mean d e p t h

c o v e r

7
>35 , /0
/ 2 5;3

c o v e r  t y p e l Li 01/1 L.

s u b s t r a t e 2

COMMENTS:

F,64, ,SG 30 F30,  S6-60
LG / u

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

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



- 5 9  -

SPECIES AGE fl-RANGE fl
MEAN

WEIGHT CI -15 II
TOTAL

BIOMASS., ,
No/M2
DENSITY

BIOMASS
DENSITY

1 ,  1;,.e.,,,
1No/ mt:e-

R8r ot 37- to t, iig.31 I. 9 4- . 7s- 125.33 /bo, ii-/, a l l i ,  ..-7  1 .83
 1 14- 13-- LaC E M I ?.?`1- a_gi --75- 3,2.o apa .qg o., s-• a.as- .2.0

01-4-/55*-114,
_

R,3-s- ii {, .q3 ,2., .75- a,&-7 /25-./3 0.0.y •9q 0.1-I
1E.- Afge,s-S- o.?, 3. qg 6.T

0000 ?._ LI-a- - ls 57.49 „2.34- 57 .-7s- 1(o C7.7.1300.&0 1.41 11--75-

DA1 . 1.45-_qc _0 3..i,o ID -75- I3..3 Lf7.q 6 0.11 0.83.0.38

• /414-F- . 6o---H-6,L.o 3.(14 I? -75- ':''''I-° '414,2-16 0 / q  - 0-7S- Ls-0

almrie.m,(3b il,.-e-- I .7 648 13-58

. . .

oviEN C . DATEc2S— 4  U6 e I AREA 4 ' 2  ‘" M 2  S I T E  #
LENGTH / 6 2  M

HABITAT DESCRIPTION: - 1  ale

D i s c h a r g e

Tempe ra tu re  (  °C)

0.96m1/4 c h )
12-

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

G r a d i e n t .e.•••••,.

T u r b i d i t y

G l i d e R i f f l e

% a r e a

mean w i d t h

mean d e p t h

c o v e r

6
3 S  # . 2 - 0

7 /7
c o v e r  t y p e 1 Lt.0 Vie L jov )c

s u b s t r a t e 2

COMMENTS:

• F l -o, L 6 30
aS 6

LG- 40, c 9.5
5 6 / 0   p s -

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

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



- 6 0 -

SPECIES AGE ft-PANGS ii
MEAN

WEIGHT CI p ii
TOTAL

BIOMASS
No /M2
DENSITY

BIOMASS
DENSITY

,I;..-7r
N o /  m.-,.,,

kB-n 0 4 - cic i -  b o hs-1(372 0.19 I38 -gC 16a. 3S / 7 4 9 /.66. /-30 5-1.o7

I-4- lo- -11d - /0-7.0- 13.13 02, ,8.5- .2. 3S- 3o.cto 0 .  0 A, (2- 3.7-- O. o7

)58.3`7 1.68 1.69- -5"..sti-

N1-14 _ q 3.5ii. I .85" 1-18 ziA,  v.01 0r04 • 0.04

;,.9./),y.,..yyt",tioki / & - - c 5 /-V? L6,6 6- /9

0 / t ic , --- 4e-n8 c,,iii Li_- i. . . to 4 5 . 3 7 0 4 0 0.44, 0 . 3 I

,S.Sti9h162 o - 41 .2-7-9a, 0.1 1 a4 .8s' ,62.ii 3 3 ) O. ,G 0 . 0 3  . 0 , 8 ?

I;SQAWFIS14 /  S" q /  5. q 345L9 i _GC 1.18 4 0 6 . 7 o 0.01 4 . / S 0 . 0 4

.
. .

-

otAIE-Al CR. DATE0 S" A U G   g I- ARPA 9 g  m2
LENGTH m

SITE*  9

HABITAT DESCRIPTION:

D i s c h a r g e

Tempera tu re  ( ° C )

0,o2. n23/5 ( 0 , 7
IS-

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

G r a d i e n t

T u r b i d i t y  C h r i a , -

G l i d e R i f f l e

a r e a

mean w i d t h

• mean d e p t h

c o v e r

90
6-

.3o

/ 2
2

0  •
c o v e r  t y p e l L)OV

s u b s t r a t e 2

COMMENTS:

66- 60/ F2-0
1_6- 2.0

/--6 60i 56.24
c  / 0  r iP  / 0

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



1. s t e e l h e a d  f r y  i n  r e a c h  6  a n d  u p p e r  h a l f  o f  r e a c h  5  assumed t o  b e
50% o f  t o t a l  r a i n b o w  f r y  c a p t u r e .

c) S t a n d i n g  C r o p  C a l c u l a t i o n s

( i )  S t e e l h e a d  f r y

-  Owen C r e e k

REACH S I T E S FISH DENSITY ( n o / m ) STANDING CROP
1980 1981 1980 1981

1 1 2.94 4.77
3 4 .68 10.51

x 3.81 7.64 18,410 36,916
3 5 0 4 .71 n o t  a p p l i c a b l e
5 ' 7 1.58 5.87 12,360 45,920
6 ' 9 2 .08 2.54 1,676 2,046

Reach 1 ,  5  a n d 6 t o t a l 32,446 84,882
Stream t o t a l 38,330 100,275

( i i )  1 +  P a r r

REACH SITES FISH DENSITY ( n o / m ) STANDING CROP

1980 1981 1980 1981

1 1 0.69 0.55
3 0.65 1.25

x 0.67 0 .90 2,024 2,719
31 5 0 .31 1 .78 n o t  a p p l i c a b l e
52 7 0.84 1 .48 6,960 12,263
62 9 0.07 0.035 75 38

Reach 1 ,  5  a n d  6  t o t a l

Stream t o t a l
9,059 1 5 , 0 2 0

18,715 3 1 , 0 2 9

1. n o t  a p p l i c a b l e  because  o f  h a b i t a t  d i f f e r e n c e s .

2. s t e e l h e a d  y e a r l i n g s  i n  r e a c h  6  a n d  u p p e r  h a l f  o f  r e a c h  5  assumed t o  b e
50% o f  t o t a l  r a i n b o w  y e a r l i n g  p o p u l a t i o n .



( i v )  C o h o  f r y

( i i i )  2 +  P a r r

REACH SITES FISH DENSITY ( n o / m ) STANDING CROP
1980 1981 1980 1981

1 1 0 .08

3 0 .15

x 0 .12 0 474

3 5 .10 .27 n o t  a p p l i c a b l e

5 7 .13 .17 900 1,177
6 9 0 0 10 10

Reach 1 ,  5  a n d  6 t o t a l 910 1,661

Stream t o t a l 3 ,460 6,315

REACH REACH
LENGTH

SITE FISH DENSITY
(no/m)

STANDING CROP

1 1

3

0.63

1.48

3 ,950 x 1.05 4,148

2 850 ( 3 . 0 6 ) 2,601

3 1,700 5 5.07 8,619

4 1 ,000 ( 4 . 9 1 ) 4,910
5 4,600 7 4.75 21,850

6 1 ,600 9 0 0

42,128

1981 e s t i m a t e s  w e r e  based  o n  l i n e a r  d e n s i t y  o n l y ;  n o  r e f e r e n c e  t o  1 9 8 0
s t a n d i n g  c r o p  was  made because  o f  d i s t r i b u t i o n  d i f f e r e n c e s .



APPENDIX 3  H o u s t o n  To m m y  C r e e k  s a m p l i n g  d a t a  a n d  s t a n d i n g
c r o p  e s t i m a t e s .

a) H a b i t a t  c h a r a c t e r i s t i c s
b) F i s h  p o p u l a t i o n  e s t i m a t e s



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

H a b i t a t  u n i t

/To. o f  u n i t s  sampled .

Average l e n g t h  (m)

Average w e t t e d  w i d t h  (m)
Average chats e l  w id th  ( n )

Average d e ? t h  (cm)
Average a r e a  (m2)

POOL
Value %

C)

RIFFLE

Value %
GLIDE

Value %

(,.0 ' 7 0 so 3 0
0 0 7 7 3 q
,Q(,,c /e
,3D . 5 b

POO g 7 3S0 1 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  ( n 2 )
k2 44

q8I-00 N M °  . 1 3

Average a r e a  l o g  d e b r i s  c o v e r  (E2 )

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  o v e r s t r e a n  v e g e t a t i o n  (.7.2)

Average a r e a  cu tbanks  (m2)

3 - 5  . g c ( -1 1
/ a c  . e 8 1-7
0 .  0 0  0

' 7 , ‘  . G 3 6  y ,  2

_ 0 c .

Average a r e a  t o t a l  c o v e r  ( m 2 ) ` C ' / , 0
Average 74' 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 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

P?-ra:,,, -  . . u b s t r a t -  c o h l - 1 -

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  bed rock

/,1, I °

1,15 ,c)

30
, _  a 7 S t

,--
( 7 )

30
30

10

0 0

1--lo U S-ro AJ I  o ofwt Au& P1

HABITAT TYPE M A I  vi slew,
REACH LENGTH (m) C  O 11r(-rt = 112 750 5.1.7



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

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  w id th  (m)
Average channel  w id th  ( n )
Average depth  (cm)

.Average a r e a  (m2)

POOL
Value %

RIFFLE
Value

1

Z
GLIDE

Value %

1713 22 '2

12-
. C ) - 7-
3 0 e•_i ,

5 a

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 )
V / i 9

Z7.0
I

'2,2-1040,f; a
c 1r6..,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  area ove rs t rea  v e g e t a t i c a  ( c 2 )

Average a r e a  cu tbanks  (m2)

0 . ) i f ,

-0

7
.2_ c-/e _,

Average a r e a  t o t a l  c o v e r  (m2) 5 ' . C S 72 ,
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 . . 1- a v — ,•
Average i ;  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 7  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  bed rock

0 ),,`,---
c----L) /

3 0
0  4_*

/  Zi S
/ -___ ___c/ 1,4_

1 ( 9 , 0

I 0

HABITAT TYPE l - 6 °1  //-)5/(--;),
REACH LOGTH (m)  7  92,E A- red = 2 0 0  2



- 6 6 -

SPECIES AGE f I-RANGE-1- T i
MEAN

WEIGHT C I  I

_
 7 - 1

TOTAL
BICm,4-5,5 ,

too /M'-
DENSITY

BIOMASS I
DENSITY

/ ii.,---o-
No / /1; --.t7:-

R ° 1 - ° 7 - 1 5 . / /43  - 3.2-31 9_ , e ,,,,, c-0 go.-7 g o. 0 s .2- ST I 0 . 2 3

...,,..

i . . 0 4 4 . 4 1 , , ,  4

- 1 -  .
4 ,

•

1

I
, ,  .  ,  •  -

1

1

i  •

I4ousroN1 lommy DATE .27 AUG--B) AREA 3  3  m2
LENGTH / 1  M

HABITAT DESCRIPTION:

D i s c h a r g e

Te m p e r a t u r e  ( ° C )

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

a r e a

P o o l

G r a d i e n t

T u r b i d i t y

G l i d e R i f f l e

mean w i d t h

mean d e p t h

c o v e r

c o v e r  t y p e l

s u b s t r a t e 2

COK,ENTS: ( ( • • •

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

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



- 6 7 -

SPECIES AGE fl-RANGE Ti
MEAN

WEIGHT CI T' Ti
TOTAL

BICWASS
N o / M 2

 DENSITY
BIOMASS I  , i i , . - .
DENSITY 1 N o /  m-_--;.--

eo }.10 z tri _ tig 11-2,s-- I 29 ,2_.c7-, 2.8C 0 A 0 0_ / 2 0./5-

I _ L
I

7)1 gq--7 e 63 S- . 2 .80 If./414 /2-4'1 0.19 as-LP 1 0 - 3 0,
1

. ._ ___ _

i FI ..   I -

-tht-ls7-00 -604y C t2 DATE  7 A U G -  oPI AREA m 2

LENGTH  / S -  M

SITE -4

4 HABITAT DESCRIPTION:

D i s c h a r g e

Te m p e r a t u r e  ( ° C )

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

C, 6.& ryl?)A

P o o l

) G r a d i e n t

T u r b i d i t y

G l i d e  R i f f l e

% a r e a

mean w i d t h

mean d e p t h

c o v e r

I0

. c o v e r  t y p e 1 CV

s u b s t r a t e

COiT•ENTS

, %  o
13S

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

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



APPENDIX 4  G o s n e l l  C r e e k  s a m p l i n g  d a t a ,

a) A q u a t i c  S t u d i e s  B r a n c h  d a t a
b) H a b i t a t  c h a r a c t e r i s t i c s
c)  F i s h  p o p u l a t i o n  e s t i m a t e s
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GOSNELL C R E E K
REACH BREAK LOCATIONS

.POINT SAMPLE LOCATIONS

SCALE = I "  = 2 . 5  MILES
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APPENDIX 1 :  Summary o f  Stream Reach Inventory Data f o r  Gosnell Creek

STREAM R E A C H .
FEATURE 2 3 4 5, 6

BED MATERIAL
Fines ( c l a y,  s i l t ,

sand) 20 35 45 15 30 100
Gravel (2-64mm) 80 55 55 75 40
Large (64mm+) 0 LO 0 10 10
Bedrock 0 0 0 1k

CHANNEL WIDTH (m) 20 25 20 30 30; 25
CHANNEL DESCRIPTION

Stage Moderate Moderate Moderate Moderate Moderate
Flow Character Placid /Swir l ing Placid Rol l ing/Swir l ing Placid/Swir l ing Swirling
Valley:channel r a t i o 10+ 10+ 10+ 10+ - 10+
Confinement Unconfined Confined Unconfined Unconfined Unconfined
Pattern I r regu la r Regular I r regular I r regu la r I r regular
Ver t ica l  S t a b i l i t y Aggrading Stable Stable Stable Stable
Side Channel Low Low Moderate' Moderate Moderate
Channel Debr is High Low Moderate Low Low
Floodplain Debris High Low Moderate Moderate Moderate

BAR PRESENCE
Side/point High Moderate High High High—
Mid Channel High Low Moderate Moderate High
Transverse Low N i l Low Low Moderate
Junction Moderate N i l Low Low Low
Diamond/braiding Moderate Low Low Low Moderate
Islands Moderate Low Low Moderate Moderate

LATERAL CHANNEL
MOVEMENT

Apparently s tab le No Yes No No No
Bar Vegetat ion
progressions Moderate Low High Moderate Moderate
Cut-offs/oxbows High Low High Moderate Moderate
Meander scars High Low High Moderate Moderate
Avulsions High Low Low Moderate N i l
Terraces High Low Low Low N i l
Constrictions Low N i l N i l N i l Low
% Unstable Banks 5 5 5 5 5

ACTIVE VALLEY WALL
PROCESS

Rock/soil f a l l s N i l Low Ni l N i l N i l
Mud/snow f lows N i l N i l N i l N i l N i l
Slumps/glides N i l N i l Low N i l Low
Slides N i l N i l Mil Low

STREAM FEATURES -inundated area
-stream bed
undefined

-stable banks
-deep, s t r a i g h t
channel

-many s ide  po in t
bari

-gravel ly  bottom
-standing d e a d f a l l

FISH PRESENT
FIELD PHOTOGRAPHS
AIR PHOTOGRAPHS
NUMBER

Co, Sh ,  DV
Yes
BC 5302-172

-126

Co, Sh ,  DV
Yea
BC 5302-172

-126

DV
Yea
BC 5309-088

DV
Yea
BC

DV
Yea
BC

POINT SAMPLE DATA
CARD NUMBER

11,12 9,10 8 5 4

FISH SAMPLE DATA
CARD NUMBER

11,12 9 .10 5 S 4

NTS MAP
COMMENTS

93 L 3
-appears t o  be  a  good

93 L 3 93 L 4 93 L 4 93 L  4

coho spawn a r e a
-good SH holding water

Moderate
Placid/Swir l ing
5/10
Unconfined
Irregular

Low
Low
Moderate

Moderate
Low
Low
Low
Low
Ni l

No

Low
Low- N i l
Low
L9w
Low
Low

Low
Law
Low
wodArArA

-mostly organic i n
stream bed

Co
Yes
BC

1,2,3

93 L
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APPENDIX 2 :  Summary o f  Stream Reach Inventory Data f o r  Gosnell Creek Tr ibutar ies

Pines ( c l a y ,  s i l t ,
sand)

Gravel (2-64ms)
Large (o4mm+)
Bedrock

CHANNEL WIDTH ( a )
CHANNEL DESCRIPTION

40
45

S
0

15

45
40

5
0

15

100

7

100

4 ,0

Stage Moderate Moderate High Moderate
Flow Character Broken-Tumbling Broken Placid Placid
Valley:channel r a t i o 2/S 10+ 10+ 10+
Confinement Unconfined Unconfined Unconfined Unconfined
Pattern I r r e g u l a r I r regular I r regular I r regu lar
Ve r t i c a l  S t a b i l i t y Aggrading Aggrading Aggrading Aggrading
Side Channel Moderate High Low Moderate
Channel Debr is Low Low Low Low
Floodplain Debr is Moderate Moderate Low Moderate

BAR PRESENCE
Side/point High High Low Low- N i l
Mid Channel Moderate High Low Low
Transverse High High Low Low
Junction Moderate Moderate Low N i l
Diamond/braiding Moderate Moderate Low Ni l
/Blends Moderate High Low Ni l

LATERAL CHANNEL
MOVEMENT

Apparently s t a b l e No No No No
Bar Vegetat ion
progressions High Moderate High Ni l
Cut-offs/oxbows High High High Moderate
Meander scars Moderate High High Low
Avulsions Low Moderate Low Low
Terraces Low Moderate Low Ni l
Constrict:ons Low Low-Moderate Low Low
% Unstable Banks 5-10 5 10 5

ACTIVE VALLEY WALL
PROCESS
Rock/soil  f a l l s Low Low Ni l N i l
Mud/snow f lows Low- N i l Low N i l N i l
Slumps/glides Low Low Low Ni l
- " ' Low N i i N i l

STREAM FEATURES -lower end -broken channel -mostly organics (601) -swampy,  marshy f l a t s
-mult ip le  channel good spawning gravel

steelhead, coho
on streambed -heavy debr is  f a l l

-good f r y  holding water
FISH PRESENT Co, ( D V ) Co, ( D V ) ,  (SH) Co Co, DV
FIELD PHOTOGRAPHS Yes Yes Yes Yes
AIR PHOTOGRAPHS & BC 5302-126 BC 5309-088 BC SC
NUMBER
POINT SAMPLE DATA
CARD NUMBER 13 14 6
FISH SAMPLE DATA
CARD NUMBER 13 14 6
NTS MAP 93 L 3 93 L 6 93 L 4 93 L  4
COKMENTS -high streambed

STREAM R E A C H
FEATURE

THIS #1
REACH 41

TRIB pa
REACH A l

TRIB / 3 TRIB #4

BED MATERIAL

organics
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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  (m)
Average depth  (cm)

4Average a r e a  (m2)

POOL
Value Z

RIFFLE
Value Z

7

GLIDE
Value Z

F
clq

1 (:. I h
/ - , Li ci

-  -1 i

-‹ , (- 0
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)
b3 71

)9152- ` ; 10iD00 '  ,

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

Average a r e a  b o u l d e r  c o v e r  ( a 2 )

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  overs t ream v e g e t a t i o n  ( z 2 )
. .

Average a r e a  cu tbanks  ( z 2 )

lOiS 6)
3 . 0
f2 6 , ( .

g 1/

. . . . . . . m r . . . . 4 . . .

',7
. . . . . . . . . . . . * • • . . . w

-2 )
L " -

Average a r e a  t o t a l  c o v e r  ( p 2 ) 2 / i5  7 , 1 /311 / L S

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 --..v.1

Average % s u b s t r a t e  l a r g e  g r a v e l
C.F f . - ,   &  1 -  ---; --  7  ^ '• -'

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

3 ,51
2 (0 1'2).),E; V I I

- - -  - 11.)L_  ___._
f i - j 1 0 1

/ 1_ lq ;
. 1,51 2

n/ (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  6 - 0 S 0 6 0  C - r e 4 (
na"

(_0,77,1010,e_d 0
HABITAT TYPE
REACH LENGTH (m) )

2



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

Habi ta t  u n i t _

Yo. 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  (m)
Average depth  (cm)
Average a r e a  ( a 2 )

POOL
Value

I

•

%
RIFFLE

Value

/4-

,

Z
GLIDE

Value Z
4--.._)

U 4 1 I I 0
LE i

i  0 e .3 2-
11 f7 S J A Y 4 1 ,

 Y 0

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)
o --7 qq

S 6t ' 6622-'P'';'4 w 0 0  71)
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  ( a 2 2 ) 0

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

Average a r e a  ove rs t ream v e g e t a t i o n  ( = 2 )
4 .

Average a r e a  cu tbanks  (m2)

t
r--___

0 t -
0 7  ,1 /

() i i  '1

Average a r e a  t o t a l  c o v e r  (m2) / 0 9 If 4,6 1iT,' 7%
Average Z  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=ave'-
Average % s u b s t r a t e  l a r g e  g r a v e l

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

2.0
r2i0 _...,, ,-,(, 4 a

o , '2--
( .2 i

 o-2 7-----f
2..._
r.,'

C 0 p

r ' f  C i r - !  C fr

HABITAT TYPE
REACH LENGTH (m)  6 0 0 0

p l y FY;



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

H a b i t a t  u n i t

No. o f  u n i t s  sampled .

Average l e n g t h  (m)

Average w e t t e d  w i d t h  (m)

Average c h a n n e l  w i d t h  (m)

Average d e p t h  (cm)
Average a r e a  (m2)

FOOL
Value

/
%

RIFFLE
Value

1 ,

%
GLIDE

Value

3
%

/ , 7 /0 Z4-ILiq 3
21- 7 ? :23 <. <20

39 38
/ ./3 .55"
,24 L Yo ,2q  LI 6-7

To t a l  n o .  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)
14-3 2.1 q-_71

11011" i iH t tO 9,6 AS3(o 6 7
Average a r e a  l o g  d e b r i s  cove 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  (m2)

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  ( = 2 )

Average a r e a  cu tbanks  (m2)

/ 4 /5- /.. /
0 0 0 0 0 0

0 0 0- 0 o _.

Z 8 .5- / :2.3 „1.,
/ # • .3 I 1

Average a r e a  t o t a l  c o v e r  (m2) It, ,2 a.S 3.3 L i , qv
Average % s u b s t r a t e  f i n e s

Average % substrat...a sma l l  g r a v e l

Average 7  s u b s t r a t e  l a n c e  g r a v e l

Average Z  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

K "7:5 2?3
'70 o So

,-
1 5

0

o

3 . 2 . 5 '

o

0

Q I 1

0
o

0 0 0

027 AUG

HABITAT TYPE
REACH LENGTH (m) 6 0 0 0 1-•

W

cpJah-ov-



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

H a b i t a t  u n i t

No. o f  u n i t s  sampled .

Average l e n g t h  (TO

Average w e t t e d  w i d t h  ( 0

Average c h a n n e l  w i d t h  (m)
Average d e p t h  ( cm)

Average a r e a  (m2)

POOL
Value %

RIFFLE
Value 71

GLIDE
Value %

r i 3 6 34 3<- 3o 30

75� / I ° 6, - Ci
FO 73 l c
P ;<-

10-. 32, .;?'67 37 lq5 31
To t a l  n o .  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)

: 2 0 c f , I °(,2- 1 02_
2.0,b$ 31 )-O_Yc,31 193q032-

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  cove r  ( n 2 )

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  (m2)

Average a r e a  cu tbanks  (m2)

? -) 02, .'f 7 4/
(7 0 0 0 .0

0 - ' 0 '_)
- - -
/,5 4- 'D

2.g.S-- 2, o o ,'

Average a r e a  t o t a l  c o v e r  (m2) / / .75 0 6 6 5-
Average % s u b s t r a t e  f i n e s

Average Z  s u b s t r a t e  s m a l l  g r a v e l
K 0 0

1  ‘-'
, ,-
5 6 -

30/  -2ID

S t i E t - L c 11 3

HABITAT TYPE
REACH LENGTH (m)  1 0 0 0 0

Average s u b s t r a t e  bould=,r

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

IC) 10

0

6  S l-



• H a b i t a t  c h a r a c t e r i s t i c s  o f  S h e &  C r e - E - .

H a b i t a t  u n i t

No. o f  u n i t s  sampled .

Average l e n g t h  (m)

POOL
Value %

0

RIFFLE
Value

;,.._

%
GLIDE

Value %

4 -

Average w e t t e d  w i d t h  (m)

Average c h a n n e l  w i d t h  (m)
Average d e p t h  (cm)

.Average a r e a  (m2)

S 7 15- F
7 - -

-
. 7 S

/5. .Q
---S-S a,' / 5 i 7

To t a l  n o .  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)
7 L f / 4 6

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  0a2)

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  (7.2)

Average a r e a  cu tbanks  (m2)

o 6 t  C

I I . 0 .1<

0 - - .;ZS- ,/$

c o 15 3

o J 0 0

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

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 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 '

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

'5- / 5

.27. 3 '  a('
35"

S d.C'

0 0

.27 AUG: e i

HABITAT TYPE
REACH LENGTH (m)  5 0 0 0  i.,7\ Aree,-  C 0 . 5  • 2.

A X.K/.49-c,I.

r ) o i c  :
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SPECIES A G E  f l -RANGE - f l
MEAN

WEIGHT I
TOTA1

ǹ B I  ,
No/M2

DENSITY
B I C Y A A S S  i f ; - ' . 7 . r
DENSITY 1 N o /  11;e

Rsr &ii--7-1Ds jai- /e.43 .2.N. 5-4 08 o.06 /.08 I  o . a l  t,

e 0 1 - 1 0 3E- 75- i  Si. 09 i I : 7  q ,  l  i f 1 — 1  . V I S . 0,5.6 ¶  I . Y- 3
I _

g ;  4 3 .. t. o,3. t -6 4 1.‘.,R

1 .
------!-- - ,1

f — a —

a
.  .

C-03h1ELL DATE-27 A1167 8) AREA C O  M 2
LENGTH  1  M

SITE T /

HABITAT DESCRIPTION: of  6‘05)-,e-e1

D i s c h a r g e G r a d i e n t 0.s- V.,
Te m p e r a t u r e  ( ° C ) 1/ T u r b i d i t y

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

% a r e a

mean mean w i d t h

mean d e p t h

c o v e r

c o v e r  t y p e l

G l i d e

(00

oV

R i f f l e

s u b s t r a t e 2

CaTIENTS:

P 6 0  5 6 2 0
1.6 / 6  5

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

2 F f i n e s ,  S C  s m a l l  g r a v e l ,  L G  l a r g e  g r a v e l ,  G  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



•

SPECIES AGE fi-RANGE fl
MEAN

WEIGHT I CI n
TOTAL

BICuASc
No /M'-
DENSITY

BIOMASS
DENSITY

iiin.:3r
No / 1.1;.-E.-..-

0 i - V 5 7 . - P. ) ,9 -7 1.
.7 /.,./.3 1_35 v.cloa.. . 0 2 - 0 .  / V

, P F r  .

C.0))0 4 0 —  /C) 1 7 9 I --1 / .8& 50.1, o.a-i o.eo , . i.a_q

-'))._v. -7,2--- 3.13 1 /43 5-.33 o.o,9.... — o. 09 0 .4

5`4.9 O. a .c? i 1 . i

....._ . . . .

•os ',JELL C i e - D A T E  c27 AREA 6 0  M2
LENGTH

SITE -4t-. 02/

HABITAT DESCRIPTION: S a e  ' O S /  / o j  . / r c

D i s c h a r g e G r a d i e n t

Te m p e r a t u r e  ( ° C )
•
T u r b i d i t y

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

a r e a

mean w i d t h

/ 0 0
6.0

- . m e a n  d e p t h  .  # 0

c o v e r

c o v e r  t y p e 1

8

s u b s t r a t e 2 F901 S&2--,0
COMMENTS:

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

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



- 7 9 -

SPECIES AGE fl-RANGE Ti
MEAN

WEIGHT C1 I5 i i
PDT.I.J.

Eq0,',1AsS. --,
No /M2
DENSITY

B!Ot.elASS i
DENSITY I

, 11-,.- -
No / mg.::---

D-V:  i i f f - c i s " L i i  1 , - 3_ 61 , Li-2q c: -10Z OA 1 0 3 9 0- -.11-
1---

_ I - -
t____-

___ _ _ 1

-- - - - -

- i

. . .
_____

1_______IL_______t

O ' O S A E L L  C R  D A T E  r n  A U C ' AREA C L P  M 2
LENGTH  2   M

SITE 3

HABITAT DESCRIPTION: 2-0,A t a d U 1$.

D i s c h a r g e 0 my's- ( 3 5  c f s )
Te m p e r a t u r e  ( ° C )  q  0  I S  0 0  r 5

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

a r e a

G r a d i e n t

T u r b i d i t y

G l i d e

G.Iec f
R i f f l e  _ _

mean w i d t h

• mean d e p t h

c o v e r

1,0

c o v e r  t y p e l

17 ; e
OV,CJL

. . - 7 . . . . . . . . . 1 . . . " • • • • • • • • • • • • • • • • • • • • • • • • • . 0 1 . ,

s u b s t r a t e 2 F 15 S G  7 0  3 L. G h e  r  c o )  4 - 6  / 0

COMMENTS:

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

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



- 8 0 -

SPECIES AGE fl-RANGE fl
MEAN

WEIGHT C, - 0 - 71-
TOTAL

BIOMASS-
No/M2

DENSaY
BIOMASS
DENSITY

i i i n i rN o /  m - - -  -

0)40 gE SY F.igi 03 11.‘8 0,0P- o.) 0.14

0 .7 _ ,q 191,b9 a .,),. 2-, 19S /. 4 3:__D-V, __ _ _ . ___ ‘,-13,R- d 1034; '3.0,-

o . -  4- 3 , i 3 :51A., a_o 3 , s 7

s 1

_. _...
1----1--------1.

C12. DATE.2-7 AREA t A 2

LENGTH

SITE Tr-  Li '

HABITAT DESCRIPTION:

D i s c h a r g e G r a d i e n t

Te m p e r a t u r e  ( ° C ) T u r b i d i t y

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

% a r e a  6 5

mean w i d t h

35
5'`f.

• mean d e p t h

% c o v e r

c o v e r  t y p e l

12,
0 )  C.,

s u b s t r a t e 2

CONVENTS:

F'30) SG 16
LG 30,  c2.-S

0-01 - I )  f e l - 1064)1 evrLd t a o l  -17,-;46/Je).

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

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



-  81 -

SPECIES AGE fl-P,ANGE -ii
MEAN

V./EIGHT Ci ..r.; I  171
TOTAL

BK1vtASS
No Ay!

DENSITY
BIOMASS I  ,  ti,-,.,-,.,
DENSITY 1 N o /  11:-.-te--

1

R e r 0 r yiL__ 5-z st)1 - /.43 1 i s 7 / 2 . 2 r 00.5- aoe I o. j-7
14- i  5- i':0 [  ff? 7.10 7 .7 /0.6 72.0 / 0 . 0  lc 6 . 4 f  1 C'• 4 3

2 .  ÷ I 31-q3b, i q s " . ( L-SO 4-• --/ ,2.-?1, , _ 25-.70 0_0c2... 0.,,r7 ( a  / . . .

t<6. -? (.. r 0  . t  3 /  - 0 3  0 . (  X..i...
,,,R

,&--
(

-Cp140- q-r--5-i 47,3i, 121 ii . /51-7 I .2.0_ag 6. i o 0.)3 o.LF

V- s3- -o ‘,I.so G?.4.1, 2.?t, 1.03 o.02- o-04- 0-ra-eP- . ._........_____
1g3.a.1 o.9.3 I4, 1 1.1._0-

• . . . . . . ....._.

DATE27 A u 6 - V AREA / L i   M2
LENGTH a - 3  r A

SITE 4f--

HABITAT DESCRIPTION: r; Fffe ok/i fk/ u, 46/e - ect

Discharge D . 2 S  ry) 316 (  •  G-iS)
Te m p e r a t u r e  ( ° C )  &  ( V t 2 h / - L

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

a r e a

G r a d i e n t

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

G l i d e R i f f l e

too
mean w i d t h 7

-mean. d e p t h

c o v e r

. I$

. c o v e r  t y p e 1 8

s u b s t r a t e 2

COMMENTS:

FS) SG 15) L6 30
C 8 / 0

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

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



APPENDIX 5  T h a u t i l  R i v e r  s a m p l i n g  d a t a .

a)  A . S . B .  d a t a
b) F i s h  p o p u l a t i o n  e s t i m a t e s



T H A U T I L R I V E R

SCALE : I "  = 3 . 0  MILES
REACH BOUNDARIES AND POINT LOCATIONS



APPENDIX 1 A Summary o f  Stream Reach Inventory Data f o r  THAUTIL RIVER and TRIBUTARIES

STREAM
FEATURE

BED MATERIAL
Fines ( c l a y ,  s i l t ,

sand)

REACH
THAUTIL RIVER T H A U T I L  RIYER

REACH R E A C H  R E A C H  R E A C H  T R I B U T A R Y  R E A C H  .  R E A C H  R E / C R  R E A M
1 2  1  2  2

STARR CREEK S T A R R  CREEK S T A R R  CREEK G A B R I E L  CREEK I  LOUVR CREEK D E N T ' S  CREEK D E N Y ' S  CREEK

20 30 2 0  3 0  2 0  4 0  2 0  2 5  1 0

Gravel (2-64mm
Lar :e (64r.m-t
Bedrock

• CHA:.!:EL 14101T (m)
CHAl:NLL DESCRITION

Stage
F l u '  Character
Va t leEshanne l  r a t i o
Confinement

Pattern
Ve r t i c a l  S t a b i l i t y
Side Eheunel -

75 5 0  3 0   5 0  2 0  3 0  4 0  2 5   5 0
5 2 0  5 0   2 Q  '  6 0  3 0  4 0  5 0  '  3 0
9 0  0   0  0  0  0   0   1 0

18 4  3 0  1 0  1 . 3  1 - 2  1  6  1 0  8

14 M  M  M
A-Broken S w i r l i n g  R - I s r o l t e n   G w i r l i n g  P l a c i d  S w i r l i n g  - R o l l i n g  - B o l l i n g  I t -Broken
2/5 2 / 5  2 / 5   2 / 5  1 0 +  2 / 5  1 2 / 5   5  1 0   2 / 5
occas iona l l y  o c c a s i o n a l l y  o c c a s i o n a l l y
conf ined c o n f i n e d   N / A   • c o n f i n e d  u n c o n f i n e d  c o n f i n e d  c o n f i n e d  c o n f i n e d  u n c o n f i n e d
regu la r  meander m e a n d e r i n g  s i n u o u s   s i n u o u s  r e g u l a r  s i n u o u s   regular meander i r r e g u l a r  r e g u l a r
stable u n s t a b l e  u n s t a b l e   u n s t a b l e  d e g r a d i n g  u n s t a b l e

Channel D e b r i s
MFloodplatn Deb r i s

•, BAR PRESENCE
Side/ .3Ent
Mid channe l
Transverse
J U I W t i O n

L
L

stable

IM

stable s t a b l e .

M-H  L  L  H  , N  L  H
N i l   00

N N i l  L . A
Diarond/bra id ing
Is lands

N i l  ,  H  " , I .
M-H 4  L -

LATERAL CHANNEL
MOVEXENT

Apparent ly  s t a b l e  N o .  N o  N o   H o  N o  N o  N o  , Y e s  Y e s .
Bar Vege ta t i on

.11:24ress ions
Cut-offs/oxbows L  M  M   M  4
Mearder sca rs  H ,  -  M  4 - M 1 1  M  M  L  L
Avuls ions M  m  L - 1 4   i t  4  -  L  c  L  L
Terraces M  L  M   H  L  .  L  -  1 .   L  1.
Cons t r i c t i ons  .  L  L  N i l   L  L  .  L   1. L  I .
7, unstable banks 1 0  0  N / A   - SL .  -  ........:,_60  L  L  . 4  , r -

ACTIVE VALLEY WALL
• PROCESS •

Rock/so i l  f a l l s  .  L  4  N i l   I .  I .  L  , 1  L
- Mud/snow n o w t  L  N i l  N i l .   L  L  L  L  4  L
- F l u m , , s / g l i d e a  L  L  L   L  L  L  t .   L L

Sl ides • -  L  N i l  ,  N i l   7 .  N i l  .  1 .  H  4 1  M
SLEA$1 FEATURES 6  - w i d e  f l a t  g r a v e l  - m a r s h y  - w i d e  grave l  bars - g r a v e l  bars - s w a m p y  - i n  channel - r e g u l a r l y  1 - r e g u l a r  - c o n f i n e d
GENERAL  -  b a r e  - i n d i s t i n c t  .  r edd ish  t inge  - l a t e r a l  channel  - w i d e  Va l l e y  d e b r i s  &  :  meandering m e a n d e r s  - t o r t u r o u s
CHARACTERISTICS - s e v e r a l  meanders c h a n n e l  .  -wide creek m o v e m e n t  f l a t  d e a d f a l l  1 -moderate - c o n f i n e d  '  meanders

-wide stream - s a t u r a t e d  c h a n n e l  ;  f lows  l o w e r  and
. channe l  w a t e r  t a b l e

FISH PRESENT C o ,  Rb,  DV R h  DV .  R b  1 M  DV * ( C o )  R b .  DV Co  DV  , D V  D i f
FIELD PUOMGRAPIIS y e a  y e s  y e s   y e s  y e s  y e s   yes y e s  y e s
AIR PHOTOGRAPHS 6  B C  5302 # ' a  170,  B C  5302 -#165 B C  5302 #165 B C  5302 411134 B C  5302 0163 B C  53024168  3 C - 5 3 0 2  f197  S C  5302 #197 B C  5302 #191'
U!MBER 1 7 2 ,  168 ,  1 9 4 ,  '  # 1 9 8  # 2 5 8

197, 2 5 8 .  16$
POITT SAMPLE DATA 1 , 2 , 3 , 4 , 5 , 8  1 4  1 3  1 2  1 0  6 , 7
CARD NUMBER
NTS NAP 9 3 L 3  9 3 4 6  9 3 4 6   9 3 4 6  : .  9 5 4 6  . 9 3 4 6
CO:VENTS - l o n g  reach  * n o  f i s h  sampled

-good Rainbow/ - c o h o  presence
Steelhead rear ing  s u s p e c t e d

11 ig 1 5

1,4 9346



APPENDIX 1 B Thautil River -  Deny's Creek Inventory***

DATE S T R E A M  STATION 02(ppm) p H  T E M P .  CLARITY T . D . S .  F L O W  (cfs)  SUBSTRATE FISH SPECIES
(°F) (°C)

22 Aug 68 Deny's Ck. A  1 1  6 . 7  4 4 . 5  6 . 9  c l e a r  5 2  1 5 *  2 . 5 c m  -  30cm D . V .

22 Aug 68 Thautil R. B  9  7 . 2  5 2  1 1 . 1  c l e a r  5 5  5 1 . 7  2 . 5 c m  -  45cm D . V . ,  Coho, R,

22 Aug 68 o i  C  9  7 . 5  5 3  1 1 . 6  c l e a r ,  5 5  7 8 . 3  D . V . ,  Coho, R

22 Aug 68 I I  D  9  7 . 8  5 5  1 2 . 8  c l e a r  6 7  9 0 * *  C o h o ,  R.M.W.

CO

* Loljuh Creek approximately 10 cfs as Deny's Creek near ex i t  to  Thautil 26.6 cfs.

** Visual estimate, Gosnell Creek appears to  be a larger f low.
*** Data from August 1968 survey o f  Thautil River-Denys Creek done by

G. D. Taylor,  Regional Fisheries Biologist and R. W. Seredick,
Conservation Off icer,  Smithers, B. C.



71/AUTIL

SF-'ECIES AGE H-RANGE H
MEAN

WEIGHT C,
-

Ti
TOTAL

BIOMASS,
No /m-
DENSITY

BIOMASS , 1 1 - - : . 1 r
DENSITY ' N o  / r : , -,:-..E--

/e61" 04- 33- 3q 3850 0- b ) 1. S 4 . o d.43 o.04 °.°‘7- i  o . ; 3

CoPo 1 3S-5' l 4/6. b.° L-23 10 -7 /1-/..)ct /765 0_13 o.it, 1  . 4 l ,

 . . . ......_

.... . . .
_ .. •

.... . . .
1--- 4,---- -

DATE <=) 7 AUG '81 AREA  I / O   M2
LENGTH

SITE -4 /

HABITAT  DESCRIPTION: ( ( o h )  r i b  t 5  6, . .c . ,4 /414,14/ le

D i s c h a r g e

Te m p e r a t u r e  ( ° C )

 v v i V s  ( 5  ()Cs)
PC

G r a d i e n t

T u r b i d i t y

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

- % a r e a

mean w i d t h

mean d e p t h

c o v e r

P o o l  ([3ackilaosle-1)

I s
2-5

0,110

G l i d e R i f f l e

8 2

0 , 3 0

c o v e r  t y p e 1

11 c A b J  e a v i )

s u b s t r a t e 2

COMMENTS:

F50 )  LCA-0, t O

c_49A0 t  i)4t_ckcjnot_ii i ine-

2
0 , tzt 145

CLFSI 132-0, L G  20
G-i0 1 F  5

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

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



- 8 7  -

SPECIES AGE ft-RANGE i i
MEAN

WEIGHT Ct P 171
TOTAL

BIOMASSDEIN:511Y
No BKWASS

DENSITY
. lir:=:.-7,r

No / n;<_!E-.-

kE'r o i - 3 y - 7 8 :x..,67c„.)-)-1 7 .7 S- 9 - 3 ,,2 . 5 1 a  IA,  0 0 I 0 .3q

I f - kg  -  g i cp.c - ?. 3a- 2, . 7‘.. 2.t.-7 ,2,2./q 0.03 0..."7 0.1 I

Ott" 1/3) a3.4y I :75- 1 , 3 3 11,€12. 0.62 0, -5 I 0 .  0 6.131

o-Yr 0.02. ,o-o) 1  0.04• 64 .7S /.33

1 . —. ..

•
1

DATE0?7 e ) AREA Y i  m 2
LENGTH c214  M

SITE

HABITAT DESCRIPTION: s ide v ,  v ,  e.,(-  1m4, e14--\

D i s c h a r g e

Te m p e r a t u r e

az 1113,4 (  77,5 Gradient
(°C)

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

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

G l i d e R i f f l e

a r e a zs-
mean w i d t h

mean d e p t h

c o v e r

3.S" 3

. c o v e r  t y p e '

/ 2  `/6,

L-1 0.V C  L i G

s u b s t r a t e 2

COMMENTS:

G S .  u 1 5 ,

L 6  I s ,  s G  l o i r s

c_ 6o,  1 5
kG /671 565, FY

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

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



-  8 8  - -

SPEC.SESAGE- l i t -RANGE 11 MEAN
WEIGHT CI I  P  7 - 1

TOTAL N o P .
BIOMASS D E N S I T Y

BIOMASS
DENSITY

,1',7-1 :.-
N o /  m j . , -

--D.\/. i i 77-7c 4(7.go 1,qo 5--- ci. 1 6.as- f.74, 0. )(-/- 0. 0 1 0 - 5 - 7

1

. .

...,..
i ..._

. .
__

DE Al \ / E C . DATE .T7 A U C - : g l AREA 9 1 /  M 2
LENGTH  i )   M

SITE

HABITAT DESCRIPTION:  t C T  i r  l e  - 5  i d e _

D i s c h a r g e  1 . 4  ( s o  , c 3 )

Te m p e r a t u r e  ( ° C )  7

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

G r a d i e n t

T u r b i d i t y

G l i d e

c-lecx,tr
R i f f l e

a r e a

mean w i d t h

• mean d e p t h

c o v e r

c o v e r  t y p e '

-I 0 0

4  (

O. IS  ( 0 . 2  -  0 . ' 3 )

2

13,0V

s u b s t r a t e 2

COMMENTS:

c27) 85
56  Flo

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

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



L o L i U N  C g

SPL:CIES AGE ft-RANGE TT MEAN
WEIGHT Ct I 7 1

TOTAL
NOMtA.55

No M2
DENSITY

BKWASS
DENSITY I

. - -
No / p;',,

1 ) . )4 /...2 1 76.S-3 5 /7 . 7 S d  o7 ,C7 13,2 .67... 0 . 1 8 4-5 I  3.78..22-

c L _ ___. .

..

..........-_.E . . . . .: .
. .

i ,

DATE °2 1 A u  G` AREA 2 Q   M2
LENGTH  (e.  M

SITE T

HABITAT DESCRIPTION:

D i s c h a r g e . I  4A4- V S  4 1  C - - ( 5 )

Te m p e r a t u r e  ( ° C )  6 ,  0

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

% a r e a

G r a d i e n t

T u r b i d i t y  . e - - t e a r

G l i d e

100
R i f f l e

;
mean w i d t h

- mean d e p t h

% c o v e r

1.S"
0 ; 2 - 0

30
c o v e r  t y p e 1 C) L) 8

s u b s t r a t e 2

COMENTS :

q01C-2-o
5630}QStFS

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

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





APPENDIX 6  M o r i c e  R i v e r  m a i n s t e m  p o p u l a t i o n  e s t i m a t e
r e s u l t s .



0  CO n  a  u N J  -  0  0  CO 0  0  4 0  1 0  0  .  •  0 .

' D  C O  V  0 ,  V .  a  W  1 0  0

Ill1-1:111111
nom imimmiliiiiimmulmil minor!" 1

1110 IIIIIIIIIIII III r  1 1 1  i
1

imilui Rimini
111 11111111111 1 i i i i i i i i i  1IN ANN mmill NEIN own li IIIIMMIIIIIII 0  1101 „ l o l l

IMEMEMIMIMI I I



MORICE e
At d9 4-/;,-) ca,vog coa?./

SPECIES AGE fl-RANGE II
MEAN

WEIGHT CI n
TOTAL

BIOMASS
N o / M i

DENSITYDENS:TY
Eta/AA-SS /  (;-1.o;

No/ n;.,:e-

047- o t -  30--- 4/.4 36,_ca.. 0.5-3 .1-3 .775- 3o,6-1 /(...7---/ o.41 0.2a,, 1  < 2 . G 1

4 L%- - (.4 53-4,3 I A ° ? .15- to. 61 .-.4 a  . a  4 0.a-1 I  -0 . (33_C.-...999_

-7 i q- C/9- Od )- (9.24.- _ _   •  0, 3 1.7S- q.33k 1 0 -  cot 56771 ,2..04••...cr

a i l -IA/ • 38- ca, 44.as- I. if .-75 S33 -(..54 a  0-1 o.01 1 0 . . 4 ,

0 , - 0 - 0. 4 0,83  4 . 8 1
- I

6--N-D- 2 1 - 6 - - I R - 6?./-7 41/.1,4„, (., . c 3 7 . a l (211 o .56  •  1  0 : 1 0   . .

. . •  i

.
,

I

DATE e:28 AL16-- 81 7s--- 2AREA
LENGTH  if  M

SITE T,

al HABITAT DESCRIPTION: o v / n 5 i c o l

i044116;
D i s c h a r g e

c •

G r a d i e n t

/ e / G .  B A  C

Te m p e r a t u r e  (  °C) /7) T u r b i d i t y

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

a r e a

mean w i d t h

• mean d e p t h

% c o v e r

G l i d e

/op
6.6 C  sir-ea/2,, =
0..2

R i f f l e

c o v e r  t y p e '

s u b s t r a t e 2 Gzto, i_630, 81S

CO'_'Df-ENTS : 6 . 2 (  c e._/ /  J  1 / -  x/  ‘  P s  1 -)7A- x-/ fro op-) e  c, A l c d
I ) ,  A A  c l - / 4  n i1 -1  r  y

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

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



-  9 4  -

SPECIESAGEDfl-RANGE-f-i MEANWEIGHTC, 1"; 1 -1 -
TOTALBIa.AP--$5,No/m2DENSiTYBIOMASS L  ,f;,... z,-,DENSITY N o /  m s . -

- R e l - Q.- 3a- SP- 343C- °-1-3 a3 .1 32.84. c),80 O. IS 0.10 . 2 . 3 5 -
• •  - ... _ Î ...—_.

A--
_
-  --/.- 1o.5o 3 : 7 + 2, --/ .4,8/, lo.L,F o.ol 0 .05  f f ) , : o. L

31.48 01c, 0,i c o 2  cs'.___

Ch f S -  - 7 ,2,01- / --7 I-43 z . q 1 ...,_ 0.01_ 0.01 0 , 1 0....

MW .F 2. 44-5'3  q?.33 ts-c- 4. 2-ct (:,.65- 0,0P- O. o '3 •  0 . 3 )

vyt4-4 . L i i . 0 + 0,..t 1:. c —— p. ( .  i_ a.. -ci b_
.

..
.

L.N.D. 2 ; 4- - g  L t -F_ bs. /.al a.3 .-7 3a.% 41.5 0. is- 0.19 a  3S-

.., .. . -
, i

MoRtce.
AWLE 2.1 S IDE-CAI -14Na.

• DATE c2.e Au G Sl- ARPA r l  M2
LENGTH  1L  M

SITE'`

HABITAT DESCRIPTION: 4 7 / L E :

/;,c°,0t i re.0 r o - e f

D i s c h a r g e

5 / - c e -  -  " c v e t i "  (44-  •

G r a d i e n t

1 4

Te m p e r a t u r e  ( ° C ) T u r b i d i t y  C i d O l

a r e a

mean w i d t h

-mean d e p t h

c o v e r

Type P o o l  G l i d e   R i f f l e

 1 6 ,
.2)0

a o
/3

10

0  ( 9
c o v e r  t y p e l

s u b s t r a t e 2

COMMENTS:

s6,2_0/ L6 so
e3s_,

,S6 q 0  L G  I t o

1f5

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

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



I

SPECIESAGEfl-RANC;E.ft MEANWEIGHT WEIGHT1 p Ti TOTAL8I0.'...1A.55.-,,
NoP42DENSITYBIOMASS ,  ti.-,..---

DENSITY I N 0 /  r;;..1;_-",-

R:i3T- C)- 30-  (-C 3 6 , 11 . 9 0.1,-- t i .1 ,24,act 1 4 1 4 . 8 - 1 - - 0 . 2 C  oo..16 1   1 , 0 1

 1 . -
014 .06 o.t. : . D. 4'(C' 1 1 . 0 7

co t -10 5 1 -  C. i j  54.a5" i.q5-. .1 5""1I w i g - o.ot, a 1)_, "  a - '  q-.

- b , .  - s i 6-7 , . 2  a. [ ' f 3 3.11 0.01 o.03 0 . 0 6

 , ,
-0-v, i .e. Z 4 4 -  48  4 6 1.3P-, a 7 2:26 3.-ve 0.03 0.04  0 , 11 -  .

_ I - -

kxLA14L'41 i
--r  4 44- IC 0_36 149

;L. NI. D.
__
2.   1 x i  - 1 8   1 48.31 1.45- 33 iii.14.- ( 4 3 \ 0.(-4-s g.-11 1 .  9(0

( . .

-  9 5  -

M 0 1 2 t C E  R .
41,,/ Lam p rey Gre-ek

• D AT E  e).(0 AUG' e l AREA 96 m2
LENGTH ) - . 4  m

SITE* 3

HABITAT DESCRIPTION: I n a , /  i96 e d t i  6

D i s c h a r g e G r a d i e n t

Te m p e r a t u r e  ( ° C )

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

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

G l i d e R i f f l e

a r e a / 0 0

mean w i d t h

' m e a n  d e p t h

c o v e r 0

W a i e i

. c o v e r  t y p e 1

s u b s t r a t e 2 #c; 116 qo
S /  1  A)

C O = N T S :  e  1 0  c J d - r i t

 d e r  104  i r  To w  0  4 1 2  a  ye A . , - /  A

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

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



-  9 6  -

1-4..vrlo

SPECIES

1---eal

AGE

(-7 C.ic....

fl-RANGE
___. '
fl

W.-AN
Vii--...1C.', I HT

-
CI . . Ti

TOTAL
BIOMASS

No /M2
DENSITY

B10tAASS 1
DENSITY I

, r , . , .
No 1 n::-

R BT 0 +  p o i -  CoI ; S _ L I - S o.so ,I.a, .ec c;S"...SE3 1.(1-1 0..c9,0 0-10 1 0.9b

1-1-- E l b -  118 I  9 1  - I i - 0 el a. ,_3S". .2.3C 9.6.09 0.09- o, a o 1 aoct
_.__ _

2  I   I  I

.8 8. g4. 10.8/ o..ob 0.08 ' 0-31

iC h   - 5 0 -  C,1- 5 8 ,2.ao -85" 4 :1 i to.34.- 0 . 0 4 . 0.08 1 0 1 1

1  I t  o.o4-
- _ 1

(al -45 Q-33 0.41 •  1  .51

1---KI-D- q-C-- 30 5 9 . . 11 al.,-, , 13 . 5 1.'•C,i Lf-0,05. 0.I'd- 0-31 I  0 - 5 - 1

 1  1 ..  1

MOOCE R.
Side c-tia4461 A l l  4211Cz

DATE ';• (7 AU C-r, AREA l a e  M 2  S I T E  4- .  •
LENGTH a l   M

HABITAT DESCRIPTION:  f } 9 7 7 r   s i  el e.• c.-.4 a k l  e . . - 1  4 2 7  i t  q  G:xy- 0  7.J.e.41 S i c i e

. 6 4 4 , 4 7 ? h e 2

D i s c h a r g e  .  144  013/5 6 - - 5 )

Te m p e r a t u r e  ( ° C )  r 3 ,  o c

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

G r a d i e n t

T u r b i d i t y  c  e a  fr-

G l i d e R i f f l e

a r e a

mean w i d t h

- • mean d e p t h

% c o v e r

IF

c o v e r  t y p e 1

vei oc-t

s u b s t r a t e 2

0 .  2 S

7
Dv)

:-.)6 7O L 6
,S"

0 . 2 0

L

L 6  0  S G  4 0

COIT'4ENTS: s i O G  C . - . 4  1 4 C S  o h  C 1 1 -  V C  e

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

2 F  f i n e s ,  S G  s m a l l  g r a v e l ,  L C  l a m e  g r a v e l .  Q  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



MoR10E g .

SPECIES AGE fl-PANGE
-_, I  MEAN
H W E I G H T !  C ,  . . . .  I .7-1

TOTAL
BKD,';Ass.. ,.......,No/M-

DENSWe
BIOMASS
DENSITY

0- Lc

i

I

,fin.„„
INo/r,,-::E--

1 - 0 i

-
Rer iz- - lc\ 35:61 0,4cl  is . 1 aI-43 10-4et 0-31

-- 'e - -W

_5)-.
r i : -

,

LA-1- 5-1 S� .B3 L , ( , , L k 1 ( , , , / 9 .s-1 14.0,6. o_ta- 0_10 I O A . ;
, I— 1 - - - 1

M.w.E. .._  ((.13 (43 t.01 I 1 1.43 LS-3 0.02- 0.0?. o .  0-7

, L ' i - r X 6 . 0 R 0 .145 0 .2 )7

I- 1\1.'0, i  Z- ek;- (.0 5 ,13 1.1.6 1< .7 ,(.14-3 3L.0as o.3\ 0-5-\ 1.07

1
----- .

t,

---f-
. . i

1 _ _ _ _ L. _ r i

hove. Lz t m io
• D A T E J 8 AREA - 7 °  ts'12

LENGTH a o

SITE -4 5

HABITAT DESCRIPTION: m a w  s  e e  -  o f

D i s c h a r g e G r a d i e n t

Te m p e r a t u r e  ( ° C ) 1S ° T u r b i d i t y

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

a r e a

G l i d e

/O0
R i f f l e

mean w i d t h

- mean d e p t h

c o v e r

_s C (-11,i,44 ===.

c o v e r  t y p e l

s u b s t r a t e 2 GG 40,s6o
CS F  6

CONVENT S: I j r - A v c i  s i  c  , 3

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

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



- 9 8 -

-  — 1 - - c y

SPECIES

.,,,,.....4^,

AGE f I - RANGE T
MEAN

WEIGHT 1 C , 7-i
TOTAL

BIOMASS
No /M-

DENSITY
BIOMASS
DENSITY

I ,  i i ,  ,,,,
I  No / n;<=:&'Er

I I .  IS0-1- ZGi— '-G 35.3 ... 6.'+CC 3(+ . V I-fa-CO ,R0.54, o-ast 0.14
L+ 1 0 - 1 2  - Lf-.P.3 3 o..c. 3.15 158C 0. 0 3 O. i 1 0. to—
z

_13.33
3/3..0 0 -3 a-- o_sac I i . 2 . - 1 ;

c o o 2

_ i _ _ _ _  __— —

=33 •8 /-f t,;),C 13-C1 - 0..E3

_

0:5-0 ( . 1 1
I __

11.V.1. F E 40- 41 c.43 .5c> 1,l a- ,-+ .8 0 -5...\ 0.0.; 0.0i+ x 0.4-
.

0 .4.9.ynkx-A1/ 1
1 . ___

`1-'4.0-12 aLl-55 i  ' _i____ i6 23 i 1-?1.4.  . . ,  < a.. ILC-, ,,-). to _ 0 ,14  ; I  0.41_

_

i  I 1 1
• - _  _ ._ .1

MORI C E R. DATE a NL1Cr AREA 4 8  M 2
LENGTH  3-1  M

SITE 4

HABITAT DESCRIPTION: S i D E c . k i ( 4 - / u n . q _ w  i n -1 L D S  c -ovCR,  (  "  o g "  H  if A & - t )

D i s c h a r g e  0 ,  8  rh  3

Te m p e r a t u r e  ( ° C )

(  2  c A )

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

G r a d i e n t 0, 7S-
T u r b i d i t y ' "

G l i d e R i f f l e

% area 60 4o
mean w i d t h

- • mean d e p t h

% c o v e r

4
0,
6

0 , 2
6

c o v e r  t y p e l L  D V

s u b s t r a t e 2

COMMENTS:

L4-3(2
/ m/s

S.6- 20, F20, t .6- io
2. *Vs

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

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



- 9 9 -

SPECIES AGE fl-RANGE
MEAN

fl W E I G H T C. 13. n B I C W A . 5
TOTAL No/t i ' -

DENSITY
BIOMASS
DENSITY

,I;71.-:
N o /  ll:-a..e,

eel 0-f- t-  (6 3c 3sis-b 0 .  4q o f .-is" j 37,. 3 3 i t l i 0.39 0 .0 I . 2 . 0

(.1.0, Ho 2L. LI 118  1 . 3 3 --15- 0 3 0-7 • 0.01 0. ap.... I o . k ,

L 1 _ . _  .L
Fl.tA).F  . - - S---o -  ts- 53.33 l  2./1 6 .75.--• /6.69 . 0. 0 8 0. ig .  0,5-7

31. o i o .44 q o. 3 3, 3  3  LI

.._
1--- A/6- 2 - - i)t 3- ii3 53.79 i 4 7 5 - ,2, ,75- 38. 6,7 61, s- .2- 0_40

.
a  13 0 , 1 .  76

-,.._ _ ___ _. __ _ , _
. 1

i. :

........

MORICE
32 hi IL 6" 5  / b‘611,1t1/4.2.,

DATE Au & AREA 9  ‘, m2
LENGTH M

SITE - 1

HABITAT DESCRIPTION: 4 : 0 6 6 4 4 1 )  g j f = r 6 4 F -

- ()pet) r t://ifird;cz
D i s c h a r g e

/ /1 / 3  2  /  L. 4

G r a d i e n t

Te m p e r a t u r e  ( ° C ) T u r b i d i t y  C Y.'.

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

% a r e a / 00
mean w i d t h

• mean d e p t h

c o v e r

c4 arincr
9, 3

kyrt,i2 ted
1

c o v e r  t y p e '

s u b s t r a t e 2

COM!ENTS: e - X C

F10)   G 2 0

L 6  5 0  c  6 5 -

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

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



-  1 0 0 -

SPECIESAGE f I - RANGE ii MEAN
WEIGHT C1 15

-  _ . _
ii

TOTAL iBIOMASS 1 No A42
DENSITY

B I O M A S S ,
DENSITY

1;:-,.-.:3rNo/ n;-.tEr-
R e r 01- 31- 1-1 3 S-: g,, 0- S-I 7 .8 g 75- • 41-. i -I r.- a 11 os oc., a 4 3

_......
-Co No Z 3 6 -  65- 5-0_7o 1.1,3 33 .8 IP- 7 s- 47.'/,2- e3- 5 - 9 ,_ 0 G 01_95--

7 I .g Li . 0  .6 C 0.9 4 3.  S. 8'.41.1,-,,,,,-,A4

'. . i\i- O: S-8 5-8 cza Li. / .8 / a s a.Bo o.a:2.... 0. o 4- ooci
. . -

r

- .
• •

MORIC R .
S /DEC /14-AJAYEZ_ 3 2  14,7

DATEa6 A  6  - g l AREA  7 7   M2
LENGTH  /171   M

SITE

Sioali 5  / c . . . 4  aHABITAT DESCRIPTION:

D i s c h a r g e G r a d i e n t

Tempe ra tu re  ( ° C ) S
H y d r a u l i c  Ty p e  P o o l

T u r b i d i t y  C j e a v -

Glide R i f f l e

% a r e a

mean w i d t h  S  C A 4 ( 4 0  e I 14.1

mean d e p t h

c o v e r

3
0#07

5
c o v e r  t y p e 1 4) 0 V L -

s u b s t r a t e 2

COMMENTS: -

F  6 , E 6 -  F 1 0 1
4.6 / 0 ,  c  1 L 6  3 S ;  C

0 /  5  i7C4 ;  r  7 e i

1   C i t  " 1

#  k?? 9 : 3 u I  0  A 0

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

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



-  1 0 1 -

SPECIES AGE fl-RANGE T i
MEAN

WEIGHT C1 p ii
TOTALBIOMASS ,.DENSITY

No/m- BIOMASSDENSITY i V.so;
No / n:-.-!E--

P r  0 1 - 3(-1-S--.P- z i O 0--73 .1, „e'S"- 7-06 5  1 S" 0, i s 0- I ! 0- 3-7

e.0 NO 55= 79  h e r 4 0 3 ,) . g c-- 9.4/7 37. q0 0.,20 o-7? 05-0

C h 2 s e  5 8 ,2- s - / _gs-- / /8 ,2, C.2-  0 . 0  a... 0. 0 S— 0 o  6

111111111111111 .111

, 4- • "1 o . 7 •„........

. . .oltUK. Z 5  ci-- p q  7 _ 13 11- .85- i f  71 ‘,2. F. es" , o 0. 6o o..5-

. .

,t4o)rcE- R. DATE c) 6 A U C -  431 AREA M 2  S I T E  I "L
LENGTH  / q   M

HABITAT DESCRIPTION: e 7 4 e

D i s c h a r g e G r a d i e n t

Te m p e r a t u r e  (  °C) T u r b i d i t y

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

% a r e a /  0 0
mean w i d t h

" • mean d e p t h

% c o v e r

$4--)-741
0  —

c o v e r  t y p e l i3 o V

s u b s t r a t e 2

COMMENTS: e c i e i  e  o  c  , „ t c

I S 6 c  4 6  2 0

6- 3 ° )  / 3 3 0

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

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



k lo re iCE

SPECIES AGE fl-RANGE i i
MEAN

WEIGHT C1 - T1
TOTAL

BIOMAS,S, ,
No/m2
D E N S I T Y D E N S I T Y N o

BOMASS i  Vneor
/ mi-te,

)Pr5T- at- - (4 L .3(..s7 , ; - ) 4 ‹ -1 . -)a,e‘, 39.05- o. (.-, a3./.- 3.3<2G
_ ...... .
C:.1710 40 - (.4 50,s-e /  & 0- ..2 '-{ , I .3,-/.aq s---.5 3R 0. .3 2_, 0 . 5 1 /•5-(.,

,H.44 . 0  -ci q O. g 1 zf .effmc-,--2, v
f - - - - - - -

,f-tid - CY Ce ..2., 4 / /4/3 '2.2,1 o,o I 0 , o 0 .0  .l.,.;,.

. .

DATE c)7 A L I 8 1 AREA 8  M 2
LENGTH '  M

SITE 4r̀ / 0

HABITAT DESCRIPTION: S i  4

D i s c h a r g e

e 7

G r a d i e n t

Te m p e r a t u r e  ( ° C ) / 5 ,  S
-. H y d r a u l i c  Ty p e  P o o l

T u r b i d i t y  6 / e 5 . 4 , 7

G l i d e R i f f l e

% a r e a 100

mean w i d t h

• mean d e p t h

c o v e r

c o v e r  t y p e ] .

s u b s t r a t e 2

v e l c c . t ,t f

COMMENTS: (74:1 C I )  5. lev-k•-. r  1/,'(.-

0 F f )  S L 6  3 o  c  / 0

C.

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

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


