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INTRODUCTION

The upper Bulkley River system, near Houston, was f i r s t  assessed by the
Fish H a b i t a t  Improvement Sect ion  i n  1981 ( Tr e d g e r  1982) .  T h e  i n i t i a l
assessment i d e n t i f i e d  probable areas o f  importance f o r  steelhead recruitment
and j u v e n i l e  rea r i ng .  I n  1982 an  index sampling program was i n i t i a t e d  t o
monitor steelhead recru i tment  o n  a n  annual b a s i s .  R e s u l t s  o f  t h e  1982
assessment a re  ou t l i ned  i n  Tredger (1983).  T h e  index sampling program was
continued i n  1983. T h e  purpose o f  t h i s  r epo r t  i s  t o  ou t l i ne  resu l ts  o f  the
1983 s tee lhead f r y  rec ru i tment  moni tor ing  program i n  t h e  upper  Bu l k ley
system.

METHODS

The upper  Bu lk ley  R i v e r  was sampled b y  Region 6  F isher ies  s t a f f  on
August 16 and 17,  1983. A  t o t a l  o f  5  index s i t e s  were sampled i n  areas o f
known ( o r  suspected) importance a s  steelhead recru i tment  s i t e s  ( F i g .  1 ) .
Areas sampled included Buck Creek (3  s i t e s ) ,  McQuarrie Creek (1 s i t e )  and the
mainstem upper Bulk ley ( 1  s i t e ) .  A l l  sampling was conducted fo l lowing the
standard F.H . I .S .  methodology o f  f i s h  popu la t ion  estimates (e lec t ro f i sh ing)
and hab i ta t  sampling (de Leeuw, 1981).

RESULTS

Stream Discharge and Physical Hab i ta t

Estimated stream discharge and physical h a b i t a t  character is t ics o f  upper
Bulkley R ive r  " index  streams" a r e  summarized i n  Tab le  1  ( d a t a  included i n
Appendix 1 ) .  R e s u l t s  are presented as a  3 year comparison. S t ream discharge
was much h i g h e r  a t  a l l  s i t e s  i n  1983 compared t o  1981 o r  1982. T h i s
generally t ranslated i n t o  increased wetted width and mean depth. B u c k  Creek,
Reach 2  was n o t  cons is ten t  w i t h  t h i s  p a t t e r n .  P o o l / r i f f l e / g l i d e  r a t i o
changes w e r e  a l s o  i n c o n s i s t e n t  i n  t e r m s  o f  a n y  p a t t e r n .  T h e s e
inconsistencies suggest l a c k  o f  s e n s i t i v i t y  i n  t h e  sample technique ( i . e .
insu f f i c ien t  sample s i ze ) .
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FIGURE 1.  T h e  Upper Bulkley River system, ind ica t ing  reach
breaks (R1) and sample s i tes  ( S i ) .  1963 index sues circled .
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Stream and Reach Year Discharge
(m3/s)

Wetted
Width

(m)

Pool /Ri ff le /
Glide
Ratio

Mean
Depth
(cm)

Upper Bulkley Reach 1 1981 1.60 16 35/ 9/56 62

1982 1.60 12.8 6/ 3/91 67

1983 5.1 16.4 22/34/39 80

Buck Creek Reach 2 1931 0.46 10.8 21/ 0/79 28

1982 0.40 14.5 16/76/ 8 41

1983 1.33 14.4 0/65/35 26

Buck Creek Reach 5 1981 0.25 9.4 15/18/67 37

1982 0.30 6.7 5/53/41 23

1983 1.12 9.1 11/25/64 12

McQuarrie Cr. Reach 2 1981 0.075 2.3 18/34/48 12

1982 0.20 6.2 18/57/25 14

1983 0.74 6.15 9/39/52 28

Table 1 .  Summary o f  upper Bulkley " index stream" hab i ta t  character is t ics
from 1981 t o  1983.
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Fish Population Estimates

Results o f  1983 f i s h  popu la t ion  estimates i n  t h e  upper Bulk ley system
are included i n  Appendix 2 .  A s  t h e  purpose o f  t h i s  program was steelhead
population monitoring only steelhead w i l l  be  discussed.

Rainbow (steelhead) f r y

A comparison o f  1981 t o  1983 rainbow f r y  dens i ty  (No/m2 and No/m) a t
upper Bulkley index s i t e s  i s  given i n  Table 2 .  A  3  year mean was calculated
for a l l  s i t e s ,  on  which comparisons were made. I n  terms o f  number/m2, 1983
mean value (0 .44  f ry /m2)  was equal t o  t h e  3  year  mean (0 .43  f ry /m2) .  T h e
highest value was found i n  1981 (0 .55  f ry /m2) ,  wh i l e  the  low value was found
in 1982 (0 .29  f ry /m2) .  I n  terms o f  ind iv idual  s i t e  t rends,  h igher than mean
density was observed i n  upper Bulkley 2 ,  Buck 1  and Buck 5 .  McQuarr ie  and
Buck 3  had densi t ies less than the  3 year mean. McQuarr ie Creek remained the
si te wi th  highest f r y  dens i ty.

Comparison o f  f r y  population on the basis o f  f r y  per l i nea r  meter may be
more appropriate given t he  dramatic increase i n  discharge observed i n  1983.
Actual number o f  f r y  present  i n  a  stream sect ion should be independent o f
discharge, wh i le  density per m2 may be p a r t i a l l y  dependent on discharge ( i . e .
does l ower  density/m2 mean fewer  f i s h  p r e s e n t ,  o r  s imp ly  more ava i l ab le
habitat) .  Compar ison on  a  l i n e a r  meter bas is  (Tab le  2 )  ind ica tes  1983 a s
having t h e  l a r g e s t  popu la t ion  r a t h e r  t h a n  1981 w h i c h  h a d  h i g h e s t  f r y
density.

Rainbow (steelhead) pa r r

A comparison o f  p a r r  dens i ty  (No/m2, No/m) f rom 1981 t o  1983 a t  index
sample s i t e s  i s  given i n  Table 3 .  I n  terms o f  pa r r  per  l i n e a r  meter, da ta
suggests 1983 densi ty  was near average i n  terms o f  1+ population (1983 = 1.30
1+ parr/m, average = 1.22 1+ parr /m).  T h e  low year was 1982 (0.86 1+ parr/m)
while t h e  h igh  year  was 1981 ( 1 . 4 9  1+ parr /m) .  T h e  2+ pa r r  population was
less than average i n  1983 (1983 =  0.13 2+ parr/m, average = 0.22 2+ parr/m)
and was i n  f a c t  the  lowest  value recorded. T h e  high value occurred i n  1981
(0.31 2+ parr/m).
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Site
3 Year
Mean 1981 1982 1983

A. D e n s i t y  i n  No/m2
Upper Bulkley 2 .05 0 (-.05) .08 (+.03) .06 (+.01)
Buck 1 .19 .13 (-.06) .17 ( - . 0 2 ) .26 (+.07)

3 .37 .63 (+.26) .14 ( - . 23 ) .35 (-.02)
5 .29 .09 (-.20) .18 ( - . 11 ) .61 (+.32)

McQuarrie 1 1.24 1.89 (+.65) .89 ( - . 35 ) .94 (-.30)

Mean .43 .55 (+.12) .29 ( - . 14 ) .44 (+.01)

B. D e n s i t y  i n  No/ l inear  m
Upper Bulkley 2  . 5 4 0 (- .54) .74 (+  .20) .89 (+ .33)
Buck 1 2.25 .98 (-1.27) 2.17 ( -  .08) 3.60 (+1.35)

3 2.16 3.80 (+1.64) .59 ( -1 .57) 2.08 (- .08)
5 1.73 .79 (- .94) .77 ( -  .96) 3.64 (+1.91)

McQuarrie 1 9.63 10.49 (+ .86) 5.41 ( -4 .22 ) 12.99 (+3.36)

Mean 3.26 3.21 (+ .05) 1.94 ( -1 .32) 4.64 (+1.38)

Table 2 .  Compar ison  o f  rainbow (steelhead) f r y  densi ty (No/m2 and No/m)
at 5 index s i t es  i n  the upper Bulkley River system, 1981 t o
1983. Bracketed values represent d i fference from 3 year mean.



Table 3 .  C o m p a r i s o n  o f  ra inbow (s tee lhead)  p a r r  d e n s i t y  (No/m2 and No/m) a t  5  i n d e x  s i t e s  i n  t h e  upper Bu l k l ey
River system, 1981 t o  1983. B r a c k e t e d  va lues  represen t  d i f f e r e n c e  f rom 3  yea r  mean.

1+ P a r r >2+ P a r r
S i te

3 Year  Mean 1 9 8 1 1982 1983 3 Year  Mean 1981 1982 1983

A. D e n s i t y  i n  No/m2 ( t o  neares t  . 0 1 )
Upper Bu l k l ey  2 .10 .16 (+ .06 ) .13 (+.03) 0 ( - .10) .02 .01 ( - .01) .04 ( + . 0 2 ) 0 ( - .02)
Buck I .06 .06 ( = ) .07 (+.01) .01 (=) .01 .01 (=) .02 ( + . 0 1 ) .01 (=)

3 .03 .03 ( = ) .05 (+.02) .02 ( - .01) .01 .01 ( . ) .01 ( = ) .01 (=)
5 .19 .25 ( + . 0 6 ) .11 ( - .08) .22 (+.03) .06 .11 (+.05) 0 ( + . 0 6 ) .06 (=)

McQuarrie .37 .54 (+ .17 ) .26 ( - .11 ) .31 ( - .06) .04 .06 (+.02) .06 (+ .02 ) .01 ( - .03)

Mean .15 .20 (+ .05 ) .12 ( - .03) .12 ( - .03) .03 .04 (+.01) .03 ( = ) .02 ( - .01)

B. D e n s i t y  i n  No/m
Upper B u l k l e y  2 .92 1.60 ( + . 6 8 ) 1.17 (+.25) 0 ( - .92) .17 .13 (- .04) .37 (+ .20 ) 0 ( - .17)
Buck I .71 .45 ( - . 2 6 ) .89 (+.17) .79 (+.08) .17 .09 (- .08) .30 ( + . 1 3 ) .11 ( - .06)

3 .18 .19 (+ .01 ) .20 (+.02) .15 ( - .03) .05 .06 (+.01) .05 ( = ) .05 (=)
5 1.31 2.12 ( + . 8 1 ) .48 ( - .83) 1.33 (+.02) .43 .93 (+.50) 0 ( - . 4 3 ) .35 ( - .08 )

McQuarrie 2.96 3.08 ( + . I 2 ) 1.58 (-1.38) 4.22 (+1.26) .29 .36 (+.07) .34 ( + . 0 5 ) .16 ( - .13)

Mean 1.22 1.49 ( + . 2 7 ) .86 ( - .36) 1.30 (+.08) .22 .31 (+.09) .21 ( - . 0 1 ) .13 ( - .09)
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Juvenile rainbow s ize

A summary o f  j u v e n i l e  rainbow s i z e  ( f o r k  l e n g t h )  i n  1981 t o  1983
sampling i s  given i n  Table 4 .  F r y  and 1+ pa r r  s ize was s im i l a r  i n  a l l  years
(43.5 t o  46.4 mm range i n  mean f r y  s i z e ,  82 .9  t o  85.3 mm range i n  mean 1+
size). T h e  2+ pa r r  were l a rges t  i n  1981 (121.4 mm average) and 1983 (122.7
mm average), and smal lest  i n  1982 (113.9  mm average). However,  sample s ize
in o lder  (2+ and 3+) age groups was qu i te  smal l .

DISCUSSION

In terms o f  f r y  populat ion monitoring i n  t h e  upper Bulkley system, t h e
conclusion f r o m  t h e  1983 i n d e x  sampl ing program i s  t h a t  a  l a r g e r  f r y
population existed than i n  1981 o r  1982. A c t u a l  numbers o f  steelhead f r y  ( i n
relat ion t o  res ident  rainbow f r y )  cannot be estimated as no "reference data"
is avai lable.  N o r  can they be re la ted t o  steelhead escapement. A s  indicated
in Tredger (1983),  t h i s  data  w i l l  se rve  as  valuable background informat ion
when fu r t he r  knowledge o f  adu l t  steelhead u t i l i z a t i o n  o f  the upper Bulkley i s
gained. T h e s e  data w i l l  be  pu t  i n t o  the  context  o f  the en t i r e  Bulkley River
system when f u r t h e r  stream population monitoring resu l t s  (eg.  Morice) become
available.

An assessment o f  adu l t  steelhead i n  t he  upper Bulkley remains the  most
important da ta  requirement i n  t h i s  system. B u c k  and McQuarrie Creeks i n
part icular  have been i d e n t i f i e d  a s  hav ing tremendous po ten t i a l  s tee lhead
production capab i l i t i es .  T h e  repo r t  o f  approximately 40 a d u l t  steelhead i n
lower McQuarrie Creek i n  the  spr ing o f  1983 i s  evidence o f  t h i s .
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Mean Range

0+ 1981 505 46.4 28-69
1982 167 43.5 30-57
1983 217 44.5 30-57

1+ 1981 242 85.3 66-112
1982 73 83.2 61-103
1983 55 82.9 63-110

2+ 1981 59 121.4 104-157
1982 26 113.9 97-128
1983 7 122.7 109-131

3+ 1981 7 148 134-165
1982 1 169
1983 1 138

Table 4 .  Summary o f  juven i le  rainbow t r o u t  f o r k  length (mean and range)
sampled i n  the upper Bulkley River,  1981 t o  1983.

Fork Length(mm)
Age Group Year
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APPENDIX 1 .  U p p e r  Bu l k l ey  R i v e r  system h a b i t a t
assessment d a t a ,  Augus t  16 and 17 ,  1983.
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APPENDIX 2 .  U p p e r  Bulkley River index s i t e  f i s h
population estimate resu l t s ,  August 16 and
17, 1983.



-16-

- 4/a—ita4 "71

SPECIES AGE f I -RANGE -11 WICTT r) ii
TOTAL

BIOMASS
No PA 2
DENSITY

BIOMASS
DENSITY

/ lIn.--.-Ir
/ nii!er

4•(" 37- .5:j ,c,sE? 0,1F 13.00 ,6 71. L- /,<-?2 0,00 0 ,0S 0 .37

G l a '3,1 S S 50,93 /  92 /5-.00 6 ?5.0o t:1 7.76 O. 0.- 0 , /3 / ,  00

LIC,fek 62 57,0 3 r/2 • c /.c. /3.5-1 . 001 . C y 0 . 0  7

Sc I lot- /of 102.0 /0. lg. l.c . 6 3 33 35.92 0.0 O./0 D - / 3
- - - 1 2 -

2- B / V Ov 6 / v o v

/ ,2 0 •.5- c  • 5 0  , 5- a / ay 0.6 0.3 0-!)--2.:5-- C. /

/ .-.f;. .4 c t, ' /  S c - / 6 c 6 .,- Cc L.,: c 8

1,9 ;-: 0 , '-1 / 30 / 8 10 /7 5 ._?(.'.:2) 271- /6- 77

DATE /e AREA 3 7 5 -  M2
LENGTH 2 5 - M

SITE lt

• HABITAT DESCRIPTION:

D ischarge

Temperature  ( % )

C., ky)32

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

N C  C l ' S  G r a d i e n t

T u r b i d i t y  C c a

G l i d e R i f f l e

area

mean w i d t h

mean d e p t h

h i  Etc( n 1•1 e  0  •c-:

cover  t y p e 1

% aver
s u b s t r a t e 2

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-RANGE Ti
MEAN

WEIGHT C, - T1
TOTAL

BIOMASS
No /M2
DEt•ISITY

BIOMASS 1  ,  ,-,.2r
DENSITY ! N o  / fil,:E•

kJ, - 01 3y- 55 g_S-.380.80 3 l'. Lib 32. 06 0. 06 0.21 I 3 .  CO
It- Sy- / ,o f_5.00 7.36 7 .9 3.75" C41.94/ 0.0C 0,  y2 0. 7 7
2 /2 lig.co /5.78 . 8 /. 2 ; /9 ,97 0.0/ 0./3 0. / /

PC6 I-6- /01 667./83.8'C ;2 z7.5o /66.05 0 .  / 8 0 . z -  , . / 8

AO/ l i  .Co C: if I /. ZS- 8,0 0.0/ o • o c 0 - /1

cl//I" .Y- /3,h- i t ' e 5 0 0 ; 2  • i 9 0. 03- o./5 o. ys"

DATE / 1 / 1 3 AREA / 5 2 -  o/M 2
LENGTH

SITE #

• HABITAT DESCRIPTION:

Discharge

Temperature

1.2o m3/s
('c)

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

a r e a

4 t 3  c . i ' )

0
Poo l  C 7

G r a d i e n t

T u r b i d i t y   C/et-o-

G l i d e

.Zet
R i f f l e  / ' / 7 o

mean w i d t h

• mean d e p t h

/8
-Z5

ve  O . 6 3  0 . 8 8
cover  t y p e 1  / k /  L  C  L  e  o  v c

%  cove r  0 .  0 . 0 5  / .  2  C . 2  0 . 2  2 . 3  0.03  2.E

s u b s t r a t e `  < G  c  t .   / G  c

5 '  / 3  3 ' 7  2 . S  S  / 0  3 T

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 C  l a r g e  g r a v e l .  11 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 11
MEAN

WEIGHT C, p " n
TOTAL

BIOMASS,
No PA2
DE NSIT Y

BIOMASS
DENSITY

If -1.::zr

i of 11/.83 O. 7-7 " ' , 5- 2.50 1/1 34 0 . 3 5 O. 2 7 z .  og

 1 14-
..,y- ,5-3
79- 99 (S3.53 S. 93 i • 5 3.76- 2 2 . 2 3 0. (92 0 - 45"0   ,/SZ4-

/21 igico • cfq 1 • S l• ZS 22. '19 0 • 0 / c is" O. o_5-_LI .

Act 30 30.00 0..31 3 .  7:5- / f  / 6 0 . 0 2 0  . 0 / 0 .  /  5 -

- 1 1 W 6/-61_ 65:33 S. 9 7 3 3.7$ /  • o.02 o, 0q 0, /...s

— —

........

._ _ ....... _
HABITAT DLSCRIPTTON: /d

Discharge  I .   6  f r o  375   ( S - 2 _  C i s  G r a d i e n t  A

T( .upera ture CO P i  5
H y d r a u l i c  Ty p e  P o o l  7 5 , , , Z

% a r e a

mean w i d t h

mean d e p t h

ncte_nn veioc..;1.1

t  cover type1

a v e r

s u b s t r a t e 2

COMMENTS:

2-
I I

L C  y

? /  / . 3  1 2

s6. eG C

/5" C O  2 0  5 -

T u r b i d i t y

G l i d e  ) / 3 2 7 . R i f f l e

2 0

2-3

L #  c  L  i v  o v  c
0. /  o .  o2. c . 0 3  0 . 0 7  0 . 3  0 . 3  0 . 8

sG / 6  C   f   C  e

73 ‘  I F "  2  - 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 G  l a r g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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SPECIESAGE fl-RANGE II
MEAN

WEIGHT C1 p il
TOTAL

BIOMASS
No/:.
DENSITY

BIOMASS
DENSITY r- o rNo r! , :e-

oi 2 -  5 2.88 0. o 52 ,cc 30.00 -6.--3 o. 6 C. •  3 3 . 6 1 /
• ?7• 2 3 /  33, 30 0 ,? i? / . 0 / / .  3  ?

2t 70 -  131 / q . - 5 - ° 1 1 E M I I M I E M I 6 : / 5 39.36 0.05 0 . 6 8 0 . 2 3
3i. 5g 33•tb 22.02 / . is- /• 5" 33 ,83 0 . 0 / 0. z E • 0 . 0

!pace li.3 -  82 62.00 3.00 2.3 .C.5- 3$:38 /06.33 0 . 2 7 0.31 / .  c j

sack- -12 goo 23.36 3 • a 0.4/.67 , / o . 8 3 0 . 0 3 0 . 8 2 0 .21

DATE /117 ///5-5' AREA ./3.21 - M2 S I T E  T `S-
LENGTH Z Z  M

HABITAT DLSCRIPTION:

D ischarge  1 4 q 3 /  ( q o  C r S )

Temperature  ( ° C )  6 - ;

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

% a r e a

G r a d i e n t

T u r b i d i t y

Poo l  ( - - m .  G l i d e

q
R i f f l e

mean w i d t h

mean d e p t h

m i t o n  v c ( o c I l y

cover  t y p e )

1 / 0  ,111 c • . _ ; . .

r  o v  C
C o v e r  # 0  / 0  3 0  / 0

s u b s t r a t e )  r  6

COMMENTS:

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

F f i n e s ,  S G  s m a l l  g r a v e l ,  I L  l a r l g e  g r a v e l .  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k
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711/' c7,44mi,'

SPECIES AGE f I-RANGE 1-1*
MEAN

WEIGHT C, p I Ti
TOTAL

BIOMASS
No /1.522

DENSITY
BIOMASS
DENSITY

1 1;•—or
N o  /  r!..1-:•

i   h. 0 4 3 0 -  6-5-- 15.0g. o . g o o 0.q /  0 0 90.371 0 . 7 y 0.75 /.2.?ct
._.

6 3 - 1 0 5 80.23 / •  s  I z 6 a  g 32.5 /e/g•/ 0,3/ %. ,39 .y. 22-
_LI-

I Z$ i2$ 11.S? / o 4 /,-5- 2/.77 0.0/ 0..?" 0 . /6-

0 37- /00 69.21 g. / y 3 8 0 . 8 q7, so / IC.  v g 0 .  y s / 8 9 / ‘ .  /  7

•. _

C). O. `I
A/ t) t)

L e o V c, e i v  o v
/ 0.1- 0 . 1  O . 3 / 7 -

1 5 6 46 C t sG L 6  c

3 3 2 2 25 23. 7 /0  3 S  ; 7 ; 2 3 S / 0

DATE 16/83 AREA / °6 . -  -5M2
LENGTHM

SITE 4

HABITAT DESCRIPTION:

D ischarge

Tempera ture

o . 7 4 /  m  (  2 6 ,

(°C) i Z
H y d r a u l i c  Ty p e  P o o l

area

mean w i d t h

• mean d e p t h

1.1,1 e_ek v  €10e_,:ity

t  cover ty p el

%  Cover

7C
7

3T ca

G r a d i e n t

T u r b i d i t y

G l i d e  : 7 0 R i f f l e  3 2 6 %

3 7

5 - . 5 -

sub s t ra te  2

COMMENTS :

0
/ •

o . 2

6

2 f   E'S 2 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 ,  h G  l a r i g e  i l r a v e L  C  c o b b l e s ,  B  b o u l d e r s ,  B r  b e d r o c k



1.

L e n g t h / We i g h t

McQuarr ie  C r e e k

R e l a t i o n s h i p s

r2 =
a =

0 .95
1.01

b = 8.26 x 10-6

2. Upper B u c k  C r e e k r2 = 0.97
2nd B r i d g e  C r o s s i n g a = 2.78

b = 8.04 x 10-6

3. Combined d a t a r2 = 0.97
a = 1.56
b = 8.38 x 10-6

E m p i r i c a l  f o r m u l a wt = 8.38 x 10-6 93

K- v a l u e s  u s e d  f o r  U p p e r  B u l k l e y  1 9 8 2  p o p u l a t i o n  e s t i m a t e s

Rainbow t r o u t  8 . 3 8  x  1 0 - 6  9 3

Coho 1.2 x 10-5 0

Chinook 1 .1 x 10-5 0

Moun ta in  w h i t e f i s h 1.35 x 10-5 f3

S c u l p i n 1 .0 x 10-5 0

Dace 1.15 x 10-5 0



- 2 2 —
C nn i  14,+1ve •  e v  focv c i a k  L i f f e y '  Bull: lei system / 1 ) 9 3

A0
,14414180...)TROLIT GI+ K ' A 1  v I IA)

10 0
1410 801dT1 OL4T"C 1Z Ai 1..)

/ 15 01 1 1
2 2 23 3 1+ 34 4 1 4
5 5 1 .r• 5
6 6 6
7 7 7
a 8 e9 9 9 .

3  o 1 I I  o J i l  o
1 1 , 1
2 2 23 3 3

4_j 4
5 II 5 3
6 1 ll 6 6
7 J t 7 7
8

1

8
9 9 9

4o 111 11,o ,zon
1 II 1

1 +
1

2 I) 2 2
Ati

c

4 1111 i 4 11 4
5 Vii I t t l i la 5 5
6 1tIL 6 6
7

a 7a 11/1141111 8 1 a
9 11 9 1 9

5 o 114 0 + 13 o I t  o
1 1 1 1
2 'tit! 2 2
3 1 3 ' 3
4 lb 4 4
5 'it 1 5 \ 5
6 6 6
7 I 7 7
8 8 I 8
9 9 9

6 o __Lisi_ ZZo1 1 1
2 2 23 1 3 3

5 - 1
1 4 i 4
1 5

6 6 6
7 1 V 1 7
8
9

8
1 14. 1 9 9

i 0 1 iS o 23o
1 1 1 1
2 11 11 2 _ 2
3 I I 3 3
4 al 4 , 4
5 1 I 5 5
6 6 6
7 7 7
5 114 I J 8 8
9 lit 9 9

8 o 1 it:, o 0
1 I 11 1
2 1 2 2
3 3 3
4 4 4
5 1111 5 5
6 /444 6 6
7 111 _7 7
e I 8 8

I
9 1_ 9 0

90 _11 o
1 I 1 1
2 2 2
3 3 3
4 I 4 4 -
5 1 s 5
6 11 6 6
7 1 7 7
B I 8 B
9 1 9 9

v t  i t 3 3

mean % en5 tk 44.5
82. 1

122.7
1 5  9



Buck Creek ( S i t e  3 )  be low f i r s t  b r i d g e  c ross ing  on Buck
Flats Road.

Upper Bu l k l ey  R i v e r  near  Houston ( S i t e  2 ) .
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Buck Creek (S i t e  5)  a t  Swiss f i r e .  T h i s  s i t e  corresponds
to the Fer r is  property s i t e  o f  1981 and 1982.


