UPPER BULKLEY RIVER RECONNAISSANCE WITH REFERENCE TO
JUVENILE STEELHEAD CARRYING CAPACITY

C. D. Tredger1

Abstract.--Bioreconnaissance of the Upper Bulkley River
system was conducted in late summer of 1981 by the Fish Habi-
tat Improvement Section. Objectives were to outline present
standing crop and an estimate of carrying capacity for juvenile
steelhead. No reliable information on adult steelhead spawning
distribution or escapements was available. Very rough esti-
mates of steelhead distribution and juvenile standing crop were
made. Populations in the order of 92,000 fry and 48,000 parr
were estimated, translating to adult escapement in the range of
155 to 1,260. The major problem in determining steelhead dis-
tribution and standing crop was the uncertainty in separating
steelhead from resident rainbow trout populations. A recommen-
dation for further assessment to determine steelhead distribu-
tion and the ratio of resident trout-steelhead was made.

INTRODUCTION

The Upper Bulkley River is that portion of the

Bulkley River above the Morice River confluence (Fig.

1). The watershed covers 2,400 km“ of the eastern

SMITHERS &

BULKLEY RIVER

Figure 1.--The Bulkley River watershed upstream of
Smithers, B. C. Scale 1:600,000.

1C. D. Tredger, Fisheries Biologist, Fish

Habitat Improvement Section, Fish and Wildlife
Branch, Ministry of Environment, Victoria, B. C.
June, 1982.

portion of the Bulkley Valley, originating at Bulkley
and Maxan Lakes. Anadromous salmonid species using
the Upper Bulkley include chinook, coho, pink and
sockeye salmon, and summer run steelhead trout. As
part of an overview of steelhead enhancement oppor-
tunities in the Bulkley-Morice River system, a bio-
reconnaissance of the Upper Bulkley River was con-
ducted. Objectives were to outline present standing
crop and an estimate of carrying capacity for juvenile
steelhead. The program was conducted by the Fish
Habitat Improvement Section (F.H.I.S.) of the B. C.
Fish and Wildlife Branch and Region 6 Fisheries
Management staff.

METHODS

Bioreconnaissance of the Upper Bulkley River was
conducted by air-photo analysis and late summer fish
population and fish habitat assessment. Prior to the
field program stream reach breaks were located by air
photo analysis and a general field program was planned.
Field sampling included detailed habitat description
by reach and intensive fish population estimates at
24 sites throughout the Upper Bulkley system. A des-
cription of methodologies employed by the F.H.I.S. is
given in de Leeuw (1981). The field program was
conducted August 30 to September 3, 1981.

RESULTS
General Description of Watershed
General topography of the Upper Bulkley watershed
is that of low mountains and hills. The Upper Bulkley

River is generally a low gradient, frequently meander-
ing strear with some moderate gradient sections. Tri-

‘butaries are generally moderate to high gradient; many



are lake-headed. The system is quite productive, as
1ndicated Ey relatively high T.D.S. (mean at Houston,

= 80 mg/L) and high estimated mean annual temper-
ature (7.0° C)

Discharge Regime

Flow records for the Upper Bulkley watershed
are included in Appendix I (including Bulkley River
near Houston, Richfield Creek and Buck Creek). Dis-
charge in the Upper Bulkley below Buck Creek histor-
ically ranges from a mean high of 72.9 mn3/s (2 600
cfs) in May to winter low flows of near 1.0 m 3/s
(35 cfs). Mean late summer discharge (September) is
2 3 m3/s (82 cfs), with a recorded minimum of 0.5
m3/s (18 cfs). Discharge during the August 1981
sampllng period was extremely low, recorded at 0.54
m3/s (19 cfs; Aug. 31, 1981, W.S.C. pers. comm.).

The major component of this flow originated from
Buck Creek, recorded at 0.42 m3/s (15 cfs). The
mainstem Bulkley above Buck Creek was therefore
0.12 m3/s (4.3 cfs). F.H.I.S. estimates in the
Bulkley above Buck Creek were roughly twice this
figure (0.25 m3/s; 8.9 cfs). Discharge estimates
from sample sites throughout the watershed are
summarized in Table 1.

Reach Habitat Description

Stream habitat was divided into reaches on the
basis of air photo analysis and field sampling (Fig.
2). A summary of reach lengths and habitat para-
meters is given in Table 2. A brief description of
habitat follows. Some representative photographs
are included in Appendix 2. Habitat sampling data
is included in Appendix 3.

The mainstem Bulkley is generally a low gradient
meandering stream. A total of five reaches were
identified. Due to the extremely low discharge most
reaches had very long glide and pool habitat, with
only short riffle areas. In terms of juvenile sal-
monid rearing most glide and pool area was unproduc-
tive (nearly standing water). Only deeper riffle
areas and the very head ends of glides and pools were
conducive to salmonid production.

The best area for salmonid rearing was Reach 3.
This reach had slightly higher gradient and therefore
more and better quality riffle habitat. Substrates
were generally larger, in the gravel and cobble cate-
gories. The stream above Topley appeared significantly
smaller, as indicated by the reduced wetted width in
Reaches 4 and 5. A more meandering channel was evi-
dent, as was dirt and clay banks (as opposed to gravel
and bars) and instream debris.

2Environment Canada, 1974. Water Quality Data,
British Columbia 1961-1971. Inland Waters Director-
ate, Water Quality Branch, Ottawa.

3from Skeena River Steelhead Carrying Capacity
Analysis (Tredger, MS., 1982); estimated from Water
Survey of Canada temperature data.

McQuarrie Cr.

Morice River

Maxan L.

Figure 2.--The Upper Bulkley River system, indicating
reach breaks (R1) and sample sites (S1).

Tributaries to the Upper Bulkley are generally
moderate to high gradient, with an abundance of good
quality rearing habitat. Buck Creek is the most sig-
nificant tributary in terms of rearing area and
habitat quality. Buck Creek is accessible to approx-
imately mid-way in Reach 5 where a falls is located
(M. Lough, pers. comm.) McQuarrie Creek is another
significant tributary, headed by McQuarrie Lake. A
poorly installed culvert may cause fish migration
problems roughly mid-way in Reach 3 (near site 2),
negating access to McQuarrie Lake. Other significant
tributaries include Richfield and Maxan Creeks.
Smaller important tributaries were also present,
including Byman, Foxy and possibly Ailport Creeks.
All other tributaries were dry of otherwise considered
insignificant at the time of survey. Higher flows
may give a different impression.

Fish Population Assessment

Juvenile fish population estimates were conduc-
ted at 26 sites in the Upper Bulkley watershed (24
electrofishing, 2 seining). A series of representa-
tive habitat types were sampled throughout most
reaches. In later estimates effort was concentrated
on favourable habitat. A summary of results is given
in Table 3 with complete data included in Appendix 4.
Discussion of population assessment by species follows,
and will include distribution (adult and juvenile),
density, habitat selection and standing crop estimates.
All data and calculations are included in Appendices
5 through 8.

4Fisheries Biologist, Ministry of Environment,
Smithers, B. C.



TABLE 1.--Summary of discharge estimates in streams in the Upper Bulkley River
system, August 30 to September 3, 1981.

STREAM LOCATION ESTIMATED DISCHARGE (MB/S)
W.S.C. F.H.I.S.
Bulkley below Buck Cr. 0.54 1.60 (57  cfs)
Bulkley above Buck Cr. - Knockholt 0.12 0.25 ( 8.8 cfs)
Bulkley Topley N/A 0.19 ( 6.8 cfs)
Bulkley Forestdale N/A 0.075 ( 2.7 cfs)
Bulkley below Bulkley Lake (2 km) N/A 0.32 (11.4 cfs)
Buck lower (S1, 2) 0.42 0.46 (16.4 cfs)
Buck upper (S6) N/A 0.075 ( 2.7 cfs)
McQuarrie lower (S1) N/A 0.075 ( 2.7 cfs)
Byman lower (S1) N/A 0.034 (1.2 cfs)
Richfield lower (S1) N/A 0.20 (7.1 cfs)
middle (S3) N/A 0.05 ( 1.8 cfs)
Crow middle (S1) N/A 0.04 (1.4 cfs)

Maxan below Maxan Lk. (4 km) N/A 0.20 ( 7.1 cfs)
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Chinook salmon

Adult chinook salmon are known to use the main-
stem Bulkley River and maximum recorded escapement
has been 1,200 chinook, with 1980 and 1981 escape-
ments of 500 and 250 respectively (M. Whately’, pers.
comm.), In late summer population estimates juvenile
chinook were found in lower Buck Creek, Dungate Creek
and in the mainstem Bulkley up to Reach 3. Maximum
sampled density occurred in Dungate Creek (0.15/m2),
a mainstem glide (head end) in Reach 2 (0.14/m2) and
in Site 2 of Buck Creek (0.13/m2). All chinook cap-
tured were fry, with the exception of 1 yearling
(a precocious male). Mean size was 69.4 mm (3.67 g).
Habitat utilized by juvenile chinook in the mainstem
Bulkley included riffles (where deep enough) and the
head ends of glides and pools. The middle portion
of long glides and pools (termed flats) were vir-
tually barren.

Standing crop of juvenile chinook was estimated
at 10,671 fish, or a total biomass of 39 kg. By
applying standing survival rates, estimates of rough-
1y 3,700 to 3,900 smolts, and adult escapement of
140 to 150 (at 3:1 catch to escapement) can be de-
rived. These smolt yield and escapement figures
apply only to the juvenile population which- had
remained in the Upper Bulkley system, The number
which have migrated from the system as smolts (Sub
1) or for rearing in downstream areas are not
accounted for.

Coho salmon

Adult coho salmon are known to use the mainstem
Upper Bulkley River and many of the tributaries, in-
cluding Maxan Creek, Richfield Creek, and Buck Creek.
The latest escapement data on file indicates a total
run size of 1,650 in 1978. Juvenile coho were found
in the mainstem Bulkley to Topley (Reach 4) and in
the lower ends of Buck, McQuarrie, Byman and Rich-
field Creeks. Maximum densities were found in Rich-
field Creek (0.20 fry/mz) and in Reach 2 of the main-
stem in riffle habitat (0.27 fry/mz). All coho
sampled were fry, with a mean size of 63.9 mm (3.13
g). Estimated standing crop in the Bulkley system
was 11,853 fry, or roughly 37 kg. This standing
crop translates to a smolt yield of roughly 3,700 to
4,150, and an adult escapement of 140 to 160 (at 3:1
catch to escapement). As with chinook these estimates
may not represent the total population.

Rainbow (steelhead) trout

Juvenile rainbow trout were found throughout the
Upper Bulkley watershed. A total of 813 were captured
ranging in age from O+ to 3+ (Table 4). Mean size of
Upper Bulkley rainbow was similar to rainbow in some
other local Skeena River streams (Appendix 5).

5Regional Fisheries Biologist, Ministry of
Environment, Smithers, B. C.

Table 4.--Summary of juvenile rainbow trout captures
in the Upper Bulkley River system, August 30 to
September 3, 1981.

AGE GROUP
O+ 1+ 2+ 34+
n sampled 505.0 242.0 59.0 7.0
% 62.1 29.8 7.3 0.8
mean fork length (mm) 46.4 85.3 121.4 148.0
mean weight (g) 1.06 6.61 19.05 34.52

Resident /steelhead division.—- Bulkley-Morice
summer-run steelhead are known to spawn in the Upper
Bulkley watershed. Resident trout are also known to
be very abundant, especially in the upper watershed
in and near headwater lakes (eg. Goosly, McQuarrie,
Bulkley, Maxan, etc.). The numbers and areas used by
steelhead for spawning are unclear at this time, but
a probable upper limit for escapement is in the order
of 200 to 500 (M. Lough, pers. comm.). Residents have
reported steelhead spawning in Buck Creek (mid-Reach
5) and in McQuarrie Creek. Other areas used are un-—
known. As there are no major barriers in the main-
stem Bulkley (excepting beaverdams above Topley), it

‘is conceivable that steelhead could easily utilize

areas in the upper watershed (including Maxan, Crow
and Foxy Creeks). High spring flows make this a
distinct possibility (M. Whately, pers. comm.).

As the above discussion might suggest, the major
problem in attempting to outline juvenile steelhead
distribution and standing crop lies in the resident-
steelhead division. By making some very rough assump-
tions of resident-steelhead mix in areas of the water-
shed, very rough estimates of steelhead standing crop
can be made. This will be attempted only to give a
rough idea of how large the steelhead population might
be.

Standing crop estimate.-— Rainbow trout standing
crop estimates in the Bulkley system (including tribu-~
taries above Bulkley Lake) are included in Appendix 7.
This discussion will attempt to outline steelhead
standing crop.

As a starting point steelhead distribution will
be assumed to cover the mainstem to Bulkley Lake, Buck
Creek to the falls in Reach 5, Dungate Creek, McQuarrie
Creek to the culvert midway in Reach 3, lower Byman
Creek and Richfield Creek to the falls, Within these
areas a resident-steelhead mix will be assumed, ranging
from 807 steelhead in the lower mainstem to 10% steel-
head in upper reaches of some tributaries. Areas not
considered are assumed 100% resident. All ratios were
roughly estimated by considering the likelihood of
steelhead spawning, the proximity to large resident
rainbow population centers, and the juvenile age dis-
tribution. As an example of the latter, an area with
high 2+ and 3+ abundance compared to O+ and 1+ would
be considered mostly resident. This was done in con-
sideration of work conducted in some Morice River
tributaries (Owen and Lamprey Creeks), where juvenile
steelhead were thought to migrate to the larger stream



Table 5.--Rough estimates of steelhead-resident ratio and steelhead
standing crop by stream in the Upper Bulkley watershed.

STREAM REACH STEELHEAD/ STEELHEAD STANDING
RESIDENT CROP

RATIO o+ >1+

Bulkley R. 1-3 80/20 26,100 4,650

4,5 50/50 250 60

Buck Cr. 1-4 80/20 © 29,380 18,460

5 to 2nd bridge 40/60 12,530 7,880

5 to falls 10/90 1,320 2,450

Dungate Creek 1 80/20 6,900 1,650

McQuarrie Creek 1 80/20 3,080 1,610

2,3 30/70 5,760 3,010

Byman Creek 1 50/50 750 1,140

Richfield Creek 1, 2 60/40 12,240 7,140

Total Steelhead 92,100 48,050

at 1 or 2 years of age (Tredger, 1981). A summary of
resident-steelhead ratios and estimated standing crop
by stream and reach is given in Table 5.

Steelhead standing crop was estimated at roughly
92,000 fry and 48,000 parr. Total biomass was rough-
ly 560 kg (Appendix 8). 1In terms of age distribution
of parr, the 1+ population was 78.5% (37,700 fish or
249 kg), 2+ population was 19.2% (9,230 fish or 176
kg) and 3+ population was 2.3% (1,100 fish or 38 kg).

Smolt yield estimates ranged from 4,100 to 11,800
depending on the smolt yield "model" used (Appendix
8). Subsequent adult escapement estimates ranged
from 155 to 1,260.

The lowest smolt yield was 4,145 calculated by
using the estimated fry population and average sur-
vival rates to smolt stage. Smolt translation from
late summer standing crop to smolt yield estimated
5,600 at 10 smolts/kg. The 1+ parr population trams-
lates to 11,320 smolts based on 30% 1+ parr to smolt
survival, and the total parr population translates
to 16,820 smolts. The large discrepancy in smolt
estimates based on fry with those based on parr (1+
and total) suggests (i) 1large differences in year
class strength, and (ii) an error was made in steel-
head standing crop. estimates., The fact that adult
population size (escapement) is considered near the
lower figures suggest that parr~based smolt estimates
are high. This could easily be accounted for in the
steelhead-resident division estimates (ie. we have
overestimated the steelhead component).

DISCUSSION

As steelhead standing crop estimates have shown,
it is very difficult to get any confident estimates
of present steelhead populations in the Upper Bulkley
system through juvenile population assessment. The
primary reason is the difficulty in differentiating
steelhead from resident rainbow juveniles. Without
some clarification all estimates must be considered
very rough.

In terms of habitat, the Upper Bulkley could (and
may) be a very good steelhead producer. The system is
highly productive (temperature, T.D.S.) and has a
number of high quality lake-headed tributaries (par-
ticularly Buck and McQuarrie Creeks). These lake-
headed tributaries are extremely important in steel-
head production throughout the Skeena system”. The
major constraint to steelhead production in terms of
habitat quality is the generally low gradient mainstem.
Habitat was not generally good quality rearing habitat,
and was particularly poor in August of 1981 due to
extremely low discharge.

The actual steelhead carrying capacity is diffi-
cult to assess because of the large resident population.
What the habitat is capable of supporting is not
necessarily related to potential smolt yield in a
direct fashion. Consider the entire watershed as
potential steelhead rearing habitat, and assume (i)
all rainbow present are steelhead and (ii) present
standing crop equals carrying capacity of the habitat,
then potential smolt yield would be very high (in the
order of 20,000 to 40,000, resulting in adult popu-
lations (escapement) of 1,500 to 3,000). This is
unrealistic because of the resident populations, par-
ticularly near the headwater lakes.

Further Assessment Requirements

Before any refinement of steelhead production
estimates can be contemplated, and before any less
than obvious enhancement recommendations can be made,
the status of the present steelhead population must
be clarified. To accomplish this the following
assessment is recommended:

1. collect information on adult escapement and dis-
tribution of spawners. This might involve more
intensive reconnaissance in the spring, or even

6Skeena River Steelhead Carrying Capacity
Analysis, Tredger, MS. 1982,



some limited radio tagging near the Bulkley-
Morice confluence (or where Upper Bulkley adults
overwinter).

2. begin to resolve the steelhead-resident question.
Step 1 will provide most information in this
regard. Other possible techniques include
analysis of otolith characteristics (Neilson,
1982), age structure and sex ratio.

Once more is known about the rainbow-steelhead
population carrying capacity and smolt production,
questions can be resolved.

Present Enhancement Options

As stated previously only obvious enhancement
possibilities can be recommended at this time. Any
further techniques, specifically manipulating the
steelhead-resident balance in favor of steelhead,
must await further knowledge. Present enhancement
options include the following:

1. McQuarrie Creek - replace the culvert mid-way
in Reach 3. This culvert has the potential to
block adult and juvenile migrations. Whether
steelhead presently ascend to this point is
unknown.

2. Bulkley River - if flows observed in 1981 are
at all representative of late summer conditions
there may be some merit in considering flow
control. Reaches 1 to 3 may not benefit from
limited flow control simply because of the size
of the channel. Too much water would be re-
quired. Portions of Reaches 4 and 5 may benefit
as channel width is much reduced. Bulkley Lake
would be the likely candidate for such action.

If the above were to be considered, then some
method to ensure adequate recruitment to the
affected area must be included. This would
involve fry seeding or spawning habitat enhance-
ment.

Any of these options should be assessed in
detail before any action is considered.

3. All tributaries - the lower ends of most tribu-
taries are channelized (eg. Buck Creek through
Houston, McQuarrie Creek, Byman Creek). As
these streams are very important further develop-
ment should be regulated. No instream enhance-
ment is recommended at this time (but not
ruled out).

SUMMARY

1. Bioreconnaissance of the Upper Bulkley River
system. (above the Morice River confluence) was
conducted August 30 to September 3, 1981. Methods
included habitat description and detailed late
summer fish population estimates.

2. Discharge in the mainstem Upper Bulkley River
was extremely low when sampled; near the lowest

10.

on record. Major tributary streams had no
obvious low flow problems, while many small
streams were dry.

The mainstem Bulkley was divided into five
reaches based on air-photo analysis. The major-
ity of the stream was low gradient, often mean-
dering. The best area in terms of salmonid
rearing habitat was Reach 3. Tributary streams
generally offered good, moderate to high gradient
rearing habitat.

Due to low flows in the mainstem, salmonids were
generally restricted to preferred habitat (some
riffles, and heads of glides and pools). Much
of the stream was unproductive (glide and pool
"flats").

Juvenile chinook salmon were found in the mainstem
Bulkley to Reach 3, and in Buck and Dungate Creeks.
Standing crop was estimated at 10,671 fry (39 kg),
translating to roughly 3,700 to 3,900 smolts and
an adult escapement of 140 to 150.

Juvenile coho were found in the mainstem to Topley
(Reach 4) and in lower Buck, McQuarrie, Byman and
Richfield Creeks. Standing crop was estimated at
11,853 fry (37 kg) with an estimated smolt yield
of 3,700 to 4,150 and estimated escapement of 140
to 160.

Juvenile rainbow trout were found throughout the
watershed, concentrated in tributary streams and
preferred mainstem habitat. The population was
assumed to consist of juvenile steelhead and
resident stocks, making steelhead standing crop
estimates very difficult. Rough estimates of
resident-steelhead division were made, and
steelhead standing crop estimates of 92,100 fry
and 48,000 parr (37,700 - 1+, 9,230 - 2+ and
1,100 - 3+) were made. Smolt yield estimates
ranged from 4,100 to 16,800, with an estimated
escapement of 155 to 1,260. The lower figures
represent the generally accepted population level.

Actual steelhead carrying capacity in terms of
smolt yield was not addressed in detail because

of the resident population. If all area was under
steelhead production (ie. no resident rainbow),
then roughly 20,000 to 40,000 smolts and 1,500

to 3,000 adults (escapement) might be produced
annually.

It was recommended that further assessment be
centered on determining the present status of
the steelhead population. This would involve
determining population size (adult) and areas
used for spawning and rearing. This will form
the basis for further work on the Upper Bulkley.

Some limited enhancement measures were suggested.
Further recommendations must await clarification
of present steelhead production.
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APPENDIX I

gistor%c flqw records for the Upper Bulkley River and tributaries,
including the Bulkley River near Houston, Buck and Richfield Creeks.

BUCK CREEK AT THE MOUTH - STATION NO. OSEEO13
MONTHLY AND ANNUAL MEAN DISCHARGES IN CUBIC METRES PER SECOND FOR THE PERIOD OF RECORD

JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC MEAN YEAR
0.867 0.322 0.594 3.61 28.6 15.2 2.38 0.589 0.764 1.60 0.576 0.276 8.61 1973
0.292 0.4873 0.358 3.78 23.0 18.6 5.15 0.571 0.397 1.40 0.759 0.389 8.62 1974
0.259 0.193 0.206 0.558 18.2 9.39 1.69 1.82 1.81 1.22 3.14 1.02 3.29 1875
1.07 0.868 0.577 1.95 81.6 29.9 5.95 3.16 3.01 2.79 2.28 1.26 7.89 1976
0.879 0.800 0.637 15.3 21.5 5.02 3.08 0.753 1.27 2.46 6.970 0.622 5.38 1977
0.811 0.335 0.437 3.12 16.2 15.8 2.58 0.656 - 0.577 1.99 2.61 0.633 3.76 1978
0.316 0.229 0.245 3.1 30.5 11.9 2.65 0.628 0.379 0.715 0.358 .283 8.39 1979
0.528 0.460 0.836 8.89 25.7 15.1 3.35 1.11 1.12 1.81 1.52 0.635 8.71% HEAN

LOCATION - LAT sS4 23 S2 N DRAINAGE ARBA, 580 km?
LONG 126 39 08 W NATURAL FLOW

BUCK CREEK AT THE MOUTH —~ STATION NO. 0BEEB013 .

ANNUAL EXTREMES OF DISCHARGE AND ANNUAL TOTAL DISCHARGE FOR THE PERIOD OF RECORD
MAXIMUM INSTANTANEQUS DISCHARGE i MAX1IMUM DAILY DISCHARGE MINIMUM DAILY DISCHARGE TOTAL DISCHARGE YEAR

(m3/s) (m3/s) (m3/s) tdam3)

75.3 AT 20:25 PST ON MAY 17 = 72.5 ON MAY 17 = 0.227B ON DEC 31 146 000 1973
32.6 AT 19:56 PST ON MAY 26 32.0 ON MAY 26 0.096B ON JAN 20 » 56 000 19378
38.8 AT 19:50 PST ON MAY 11 33.7 ON MAY 12 0.159B ON FEB 19 1048 Q0O 1975
61.7 AT 19:09 PST ON MAY 11 61.2 ON MAY 11 0.523B ON MAR 27 249 G6GO 1976
62.0 AT 01:17 PST ON APR 27 59.2 ON APR 27 0.345 ON AUG 23 138 000 1977
8%7.6 AT 21:40 PST ON JUN 18 38.5 ON JUN 15 - 0.317B ON FEB 10 119 000 1978
68.8 AT 23:06 PST ON MAY 3 66.0 ON MAY & . 0.164B ON MAR 3 139 000 1879
’ B - XICE CONDITIONS & - EXTREME RECORDED FOR THE PERIOD OF RECORD 139 000 MEAN

Aug. 31, 1981: Q = 0.544 m3/s



RICHFIELD CREEK NEAR TOPLEY - STATION NO. 08!2009‘

MONTHLY AND ANNUAL H;AN DISCHARGES IN CUBIC METRES PER SECOND FOR THE PERIOD OF‘RBCORD

MAR APR MAY JuN JuL AUG sep ocT Nov DEC MEAN
1968 -— ——— — _— — — — -~ 0.933 0.751 0.669 — -
BE e oun oom gm BROBE R BmosEr o m, o 0n, oW o
1967 0.0s5 0.042 0-955 0-266 8.77 2.81 0.098 0 624 3‘8§§ 0 483 HETH 0:5us 2'337

N . 0.29 0.718% 1.2 360 1.25 0.396 0.839 1.31 : : it
19 . : . 0.885 0.203 1.76
263 0131 0.080 0.066 0.922 7.40 1l03 0.166 0.107 1.07 1.23 1.74 0.939 1.28
1970 0.325 0.211 0.20 0.710 .
1971 i1 0.113 0.298 0.466 3:39 39 2:38° Q36" 0.928 8:957 T 9 458 ?‘23’
J1e4 0.086 0.310 0.802 11.5 a.86 0.870 0.183 . . . . X
1973 0.281 0.139 0.111 0.812 9.18 389 0.367 0. it o-858 2 8.3 113
1973 : : s A : 075 0112 0.350 0.179 0.034 1.30
0.037 0.065 0.057 1.33 8.00  5.20 1.16 0.103 0.138 0.276 0.131 0.067 139
M -
EAN 0.1a8 0.103 0.1a7 0.878  7.65 3.09 0.895 0.328 0.492 0.809 0.670 0.300 1.32
LOCATION - LAT S& 20 SS9 N DRAINAGE AREA, 173 km?
LONG 126 20 08 W NATURAL FLOW
. .
/ S .
Sm«%@« P conZires /97
BULKLEY RIVER NEAR HOUSTON - STATION NO. 0SEE003
MOMTHLY AND ANNUAL MEAN DISCHARGES IN TUBIC METRES PER SECOND FOR THE PERIOD OF RECORD

YEAR AN FEB HAR APR MAY JUN T JuL AUG SEP oct NOV DEC MEAN

1930 —— — _— _— -— ——— - —— ——- 3.01 — — —

1931 -— — — — 32.5 18.9 12.3 1.64 0.767 2.58 — ——- -

1933 —_— _— — -— - 35.7 11.0 1.66 0.916 - -— —— ———

1934 — —— — -— — 1.3 - - -- —— = — ——

1835 _— _— - 13.3 72.3 —— -—- -— - - -— -=- -—

1937 _— — — 5. 63.8 47.7 --- - —- 17.9 -— -—- -

1938 -— s —- - 69.5 20.7 - —— —- =2 — --- p—

1939 —_— -— — — - 37.7 - ——- O 1.53

1940 - -— —— 41.5 .73.8 16.7 fetald - === -

1941 — -_— — 51.0 3501 1401 -—- -— - —

1942 — — — -i- 67.8 28.8 ——- —— — -—

1948 — — —— 12.a 3a.5 11.8 5.35 1.21 3.18 10.5

1985 — -— —— - 97.2 21.6 8.13 1.39 0.508 1.18

1946 = — — 9.99 102 . 33.8 6.43 1.19 50

1947 - -_— -—- 3207 61.8 38,2 15.7 7.63 4.19 7.82

1948 o o — o 127 26.3 7.93 1001 3.97 3.31

1949 .z — — — 82.5 17.7 8.36 6.48 3.59 367

1950 _— — o ——— 59.2 36.1 7.884 3.36 1.62 1.39

1981 - B —e — 31.6 15.0 a.08 5.34 1.28 -

1971 1.03 1.53 1.32 2.49 85.7 59.8 35.3 5.46 .28 3.08

MEAN 1.03 1.53 1.32 22.3 72.9  27.7 13.3 a.61 2.32 5.21

LOCATION - LAT 58 23 45 N DRAINAGE AREA, 2 38

LONG 126 &2

-

30w

MATURAL FLOW

0 ka2

BULKLEY RIVER NEAR HOUSTON - STATION NO. 08EE003

ANNUAL EXTREMES OF DISCHARGE AND ANNUAL TOTAL DISCHARGE FOR THE PERIOD OF RECORD

MAXIMUM INSTANTANEOUS DISCHARGE

(m?73)

B - ICE CONDITIONS

MAXIMUM DAILY DISCHARGE
(m3/s)

53.8 ON
54.0 ON
85.0 OR
122 ON
152 OoN
110 ON
90.9 ON
102 ON
495.3 ON
156 ON
171 ON
96.8 ON
193 ON
148 ON
119 ON
204 ON
130 ON

MAY

MAY

MAY
MAY
MAY

MAY
MAY
MAY

MAY

MAY
MAY
APR
MAY
MAY

MAY
MAY
MAY

L)

18

MINIMUM DAILY DISCHARGE
(m3/s)

0.9348 ON

JAN 9 =

¢ - EXTREME RECORDED FOR THE PERIOD OF RECORD

TOTAL DISCHARGE
(dam3)

571 000
571 000

by 31, 4188
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APPENDIX 2 Some representative photographs of streams
in the Upper Bulkley watershed, August 30
to September 3, 1981.
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1. TUpper Bulkley River in Reach 1, at Nadina Rd. in Houston.
This Reach is typified by short riffles with long glide-
pool habitat.

2. Upper Bulkley River in Reach 2 %t Houston Townsite.

Extremely low discharge (0.25 m”/s; 9 cfs) made much
of this Reach basically standing water.
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Upper Bulkley River in Reach 2 at Knockholt. Again long
very slow glides and pools were present with short riffle
sections. Riffles were generally shallow and in very
small substrates.

Upper Bulkley River in Reach 3 below McQuarrie Creek. Long
glides and pools remained the dominant habitats, however
riffle-glide habitat in larger substrate (eg. cobble) was
quite abundant. Note the wide active channel width,
indicative of high spring flows.



5. Upper Bulkley River in Reach 4 at Forestdale. Again
low discharge has made much of this habitat slow moving
pools and glides. Short, shallow riffles were present.
Instream debris and overstream cover was quite abundant.

6. Buck Creek in Reach 2, showing excellent steelhead
rearing habitat.
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7. Buck Creek in Reach 5, at 2nd bridge on Buck Flats Road.

8. Buck Creek in the middle portion of Reach 5. Gradient
was somewhat less than the previous site; however,
excellent cover was still available.



9. McQuarrie Creek at lower end of Reach 2. Excellent
rearing habitat for especially O+ rainbow trout was

present. Substrates were covered with degrading
green algae.

10. Richfield Creek in

Reach 2, roughly 200 m below falls.
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APPENDIX 3 Summary of stream habitat sampling in the Upper
Bulkley watershed, August 30 to September 3, 1981.



» Habitat characterisgics of"

K.
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L1

J

HABITAT TYPE
REACH LENGTH (wm)

8.9 fm 7z /(43 87

Habitat unit B POOL RIFFLE GLIDE

' B Value Z |}Value Z |Value %
Mo. of units sampled . / Ve K
Average lenzth (m) 250 /4.2 | 794
Ave,rz?ga watted width (m) Z6 /? Z _‘ /7’7
Average channel width (m) 20 38.3 - 2/./
Average depth (cm) | /7 0./9 0,33
Average area (mz) 1 $o00 209.0 /08
Total no. of units in reacfl /0 | 6z 723
Total area of units in reach (z}z) {9000 <7 12,742 72 8¢, 9'255 .
Averaze ar=a log debris cover (=?) 2 | 0.4 05
Averaga area boulder cover ,(mz)t < /-8 24

 Average area instream vegetation (=2) o - © o

Average area overstream vegestatica (=2) 0 0 o.7
Average area cutbzaks (=2) 0] o o
Average zrea total covar (m2) 2 ;’Z/f 2.2 /8| 3.6 o3
Average % substrate fines gs /2 Z6
Average % substrate small gravel 3 2zl 26
A‘veiage % substrate large gravel __2,“_,, R Z_éhw | Z5

reTree T osuberTats colilel L -~ 2
Averaze 7 substrate bouldar / A | 7 g
Average Z substrate bedrock 0] 0 0




[
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- Habitat characterigkics of o .
24 /( MZ )
HABITAT TYPE 4
REACH LENGTH (m)
| 3 4 fea = 347, 7/
- Habitat unit POOL RIFFLE GLIDE
| ) Value Z |Value Z |[Value Z
No. of uaits sampled . 6 g . A
Averages lenzth (m) /2 < 26.2 77 2 ;
A#eza'lge watted width (m) J3.& g. 3 | 2.6
Average channel width (m) "27.0 3292 | 229
Average depth (cm). /12 0.,./2 & .37 -
2 ar 2 - e - 3 -
Ayeraoe area (m ) | 24030 .} 2492 G727
Total no. of units in reach g3 27 JO8"
its i 2 223,479 . /05,05 2
Total area of units in reach (m ), | A _ﬂ[” /9.3 ),Q,}r( 5 5071
Averaze arza log debris cover (&) 4.8 /8 28
Average area boulder cover (a2) /3 o7 { o/
 Average area instream vegetation (=2) / -0 S 9.
Average area overstrean vegstaticn (=2) 4.3 0'-_1/ ¢- V i .
Average ar=a cutbanks (w2) 3 0./ ¢4
- e (2 /94 3.2 2/./
Average zrea tor.alA covar (o%) 7 05% , /.3% 2.2%
Average % substrate fines &7 29 3g
Average % sudstratz small gravel 9 3/ 20
Average % substrate large gravel ] .,”. I | 2 /_
sawvien Uosnhenvara oolbla _3 .:_ ““_’ ?,_ ?: /Z_A —
Averaza % subscrate bouldar s . 7 7
Average 7 substrate badrock 0 0 0




» Habitat characteristics of : P

| HABITAT TYPE =
REACH LENGTH {(m) v
04 e = 8 110
~ Habitat unit - POOL ~ | RIFFLE CLIDE
e N S value % |Value % |Value £

: Ko. of umits .«.ampled S, b g 1 y »
»Avera.oa length (m} Y ' Ve o Z 3 ' /7‘% 2 ’
'Averaaa wetted m.dth {m) ‘» ; , e /0.8 - 7;5
.nveraoe charnel Wldth (m) v‘._‘_‘_-'-_ e oy <D 5/ 2
Averaga écpth (cm} » o.co | ©0./3 0.7z
Average area (mZ} L 480 z48.7 - 419.9 |.

. Total no, of tmx.ts in reach 24/111% 74%’%-‘/,, "75/#,*.%‘ 5
Total. a#ea of units in ree_ch (m'-) /52/0//52u ZZLZ"/%;?% ’4/0,2/%%-;- -
A\_feraga area.log debrls cover (n- ‘ 4 0 : /7
Average area bcmlder cover (mz) o “ o .

_ Average zrea iastream vegetatlon (a2) -0 o
Average area overstrean vegetaticn (a2} 3 % 0.5

 Average area cutbanks (m2) . g4 0 0.2
Average zrea total cover (m2) 21% 0 07 /- %97

X A A

' 'Averagé % substrat’e‘fines , 70 /0 - ZO
hverage % substrate small gravel g 79 ad
Average % substrate large gravel 20 3 45
Average % subshtrate" cobbles 3 /1 //
Average % substrate boulder o _ 0‘ %

Average % Subétra):e bedrock ) 0 0




» Habitat characteri/ ics of"

A2 K

.KA/

HABITAT TYPE
REACH LENGTH (w)

S 2 fm
Habitat unit B POOL RIFFLE GLIDE
B Value Z |[Value Z |Value %
No. of uaits sanpled . Y- | Z e
Average length (m) $3.8 /0.5 26,35
Avexa?ge watted width (m) I 2.2 s '
Averaga charnel width (m) c /2 22.6 A2
Average depth {cm) | /.08 0.07 0.2
Average area (mz) 54,8 23. é 669, 0 .' '
Total no. of units in reach A_ /0% 57 ez
Total area of units inf:each (n2) £ 39 .3?/% AL ézgi
Averaze afaa log debris cover (=2) | /6';5. 0.3 |~ g
Averagas area boulder cover. (n?-v)l i' [5 0 _ O
 Averzge zrea instream vegetation (m2) r 2=
Average area overstrean vegstatic = 0.5 8.7
Average area cutbznks (m2) o 0.3
Average zrea total covar (mvz) 235 %OZ 0.8 2.4% ‘/_7'3 267
Average Z substrate fines '35 ' 20 52 -
Average 7% subsiralz small gravel /2 60 5_';;
Average 7 substrate large gravel / 20 "3
Foezio S iubentate echalel =T R
Averaze 7 subscrate bouldar i ° ~ 0
Average Z substrate badrock 0 0 6
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HABITAT TYPE
REACH LENGTH (m)

Loz A = 4200

Habitat unit POOL RIFFLE GLIDE
. Value % |Value Z |[Value %

¥o. of units sampled ’ 2. ] 3
Average length (m} 7 /. < 3.5 34
Average watted width {m) ¢ @ e
Averaae chammel width (m) /G < 73 z/
Average depth (cm} A 0y - oo} 0.27
Lverage area (m?) 1 Jor2 s Z)0

Total no. of units in reach

Total. area bf units ‘in rezch (mz)

fé/?jj

//m%

e

7,691 7 2,587, 0/7404 23,9700,
Ax_ferage area.log debris cover (m~ 8.2 0 8.8
Average area boulder cover (mz) o e o
 Average area instream vegetation (m2) % . O.7 .
Avérago area overstrean vegetatica (=2} 0.9 v 2.7
Average area cutbanks (w2) o € 4 7
Avérage area total cover (m2) g 2/7./]2 i//_5% /5'7//8'.027
Average 7 substrate fines 50 o '377
Average % substrate small gravel 40 7o zz
Averagé % substrate large gra‘vel /0 70 S0
'A;Jerage % subs"trate cobbles | 0 0 “
Average Z sﬁbsvtrate boulder 0 c e
Z 0 0 0

Average substrate bedrock

- -t s -

N
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s Habitat characteristics of,

e

’
o /// e Vi p / B
. . 4 g / p, o FRy g
/[ﬁ’“ﬁv vu/// lEp i £

HABITAT TYPE
REACH LENGTH (m)

2. 7L ‘ M: %,%lq

Habitat unit POOL RIFFLE GLIDE
‘ v Value %Z |{Value Z |Value Z%
¥o. of units sampled . - ) z
Average length (m) o Lo 9/ 3
Average wetted width (m) /8 78
Average channel width (m) - 21 Js
Average depth {cm) 0.< 0.22
Averzge area (m2) ' 1 #20 874 7
Total no. of units in reach 7 N ﬁ(
 Total arez of units in reach (@2) ' ‘501/%/,% » ’317§‘?/7<g,'3
Average aresa log debris cover (@?). Z . - 0.2
Averzage area boulde: cover (@m2) /0 S
Average area instream vegetation (=2) o . b
Average area overstrean vegetatica (=2) = Z
Average area cutbenks (=2) 5 0.5
Average zrea total covar (o2) 20/73% i ‘ ,27/0_7%
Average 7 substrate fimes /o o Pz
Average % substrate small gravel /s 5
-n.'erége 7 substrate large gravel A B _~Z7L“
S Tocnheoprare oot nle i -_/5: R SR N “gg B
- . /iA ; 1 /8
Averagzs 7 substrate bouldar
Average Z substrate bed‘rock G40 O
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| 7 / .
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» Habitat characteristics of [ro4 L fracl 7 2
ez '

BABITAT TYPE
REACH LENGTH (=) . o,

Arte = 35496

Habitat unit B POOL | RIFFLE CLIDE
‘ ' ‘ Value Z {Value Z |Value %
Yo. of units sampled . e ¥
Average lenzth (m) . - 252 y].2
Average wetted width (m) . ' 5.9 /0
Average channel width (m) - 228 EE
Average dspth (cm) v 1 ) 0.7 0.36
Average aresa (m2) ' ' | 723.9 .
Total no. of units in reach ' ‘ 72, lf’f
Total area of units in‘ rezch (mz) ne f}é 120l 451, i1 ;7%//{5
Average arsa log debris cover (m?). % e 2“
Average area boulder cover (m?) 7.7 /g
 Averaze zrea instrezm vegetation (=2) - 0 @ .
Average area overstrean vegstatica (=2) C 0.5 _
Average ar‘ea cuthznks (r2) ) s
Average zrea total cover (o2) 7.7 4.3%, 31/057
Average % substrate fines ' ‘ /1 44
Average % substrate small gravel L )7 /0
Average 7 substrafe large gravel sZ 18
Foemen T aubeteate colnie DS -2
Averaze 7 substrate bouldar . /0 ' 4
Average Z substrate bedrock , o %
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» Habitat characteristics ofﬁ 2

HABITAT TYPE

REACH LENGTH (m) 65’)' ;.

Habitat unit POOL RIFFLE CLIDE
Value 7% |Value Z |Value %

¥o. of units sampled s /S /&

Average length (m) 29 /1.5 2¢6.£

Avera-ga watted width (m) /2.3 7.7 7.7

Average channel width (m) /9.3 18.7 /8.4

Average depth (cm) j.0 | o.08 0.3

Averazge arez {(m2) 35€.7 7.8 258.0

Total no. of units in reach

Total area of units in reach (m2)

939

647593

ML 194

Average arsa log debris cover (m?). 5 0.8 .2
Averzge area boulder cover ,(m2)> -7 06 Zil
Averaze area instrezm vegetation (m2) 0-3 -0 0.7 .
Average area overstrean vegstaticn (=2) 4 / é’ .7
Average ar=a cutbanks (m?) /3 6.5 0.8
Average zrea total covar (p2) /7. %5% 3'- v/4)il 6. 525%
Average % substrate fines 33 v ZE
fverage 7 substratzs small gravel i /_‘8’ J0 Z[
tverage J substrate large gravel 17 17’5 b _33
e Cornhenvaro ool /5 i ZZ i /5
Averaza 74 substrate bouldar 7 6‘ : ‘l//
Avarage Z substrate badrock /0 @) )
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« Habitat characteristics of

7
\40 / 5 /
LLer—gnly. Lenil,

/

HABITAT TYPE
REACH LENGTH (m)

2. b Jrea - 1640 m™

Habitat unit ) POOL RIFFLE CGLIDE

) Value Z {Value Z |Value Z
Yo. of units sampled( . 4 =z
Averaze lenzth (m) /0./ oy
Average wetted width (m) 2.4, 2z <
Average channel width (m) Sl <<
Average dspth (cm) 0./, 0.7 /ﬂ'
Averags area (m2) 1 3742 /S 2.7

Totzal no. of units in reach

Total arez of units in reach (m2)

/65 a7l 2y/z53]

£316.8 ézzﬂ')gZ?‘z )74

Average ar=a log debris cover (m?). 0./ w? 0.8n"
Average area boulder cover (m?) 537 £.3.°
~ Average zrea instream vegetation (=2) - O o
Average area overstrean vegstatica (=2) 5r%"2 0.5 .
Average arez cutbznks (=2) 0. 4n "’ 0.5
- - (2 - : o
Average zrea total covar (o?) 6.6 /-%Z 72/520%
Average % substrate fines 9.0/ /2.6 %
Average % subsirate small gravel L 272.6 7 0.7
Averége 7% substrate large gravel Mzgggzuw 207

P Taon TosuhenTara colhls
bouldar

bedrock

subscrate

substrate

A Z- 5% ..-.ﬂi,._ /351. 0%} o]

/3507
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HABITAT TYPE
REACH LENGTH (m)

6.(Fw

7

Habitat unit

POOL RIFFLE GLIDE
Value Z |Value Z |Value Z

¥o. of units sampled 2 . Z 2
Averaza length (m) &0 £ 7 )77
Average wetted width (m) Z 7 ERy ). 7
Average channel width (m) )2.8 /0 Z 3
Average depth (cm) 0 25 ) 0.05 6.2,
Average arsz (m2) /71/ 2/ 7 20./
Total no. of units in reach /58 25% 237 3;% Z;%ﬁéi
Total area of units iq reach (m2) .2?4%-309 5/?2%‘7-257 y/gg'_;ﬁ b7
Average area log debris cover (;:2) /. g'* 0./ K /.0 '
Averzge area boulder cover (m2) © 02 2.

- Averaze area instream vegetation (=2) o - 0 0.5
Average area overstrean vegstaticn (@2) /g 0.¢ /7
Average area cutbznks (=2) 2.3 0.! 0.3
Average zrea total cover (m2) 5L/y% /-0 4947 4, ;}/’/fg_é%
Average %Z substrate fines /5 £ /3
Average % substrate small gravel . Z3 z4 Z7
sverage 7 substrate large gravel 4.0 45 €

Son T sibetTate echele R -
Averagza % substrate bouldar 7 Z ‘ 7
Average Z substrate bedrock O O
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» Habitat characteristics of

A r”
ATEPLE ]
éﬁ;wmﬂ Cza9//

7
ki

HABITAT TYPE
REACH LENGTH (=) 4

/{64,&:(/ / S € fin
Habitat unit B POOL RIFFLE GLIDE
‘ o ' Value 7 |{Value % {Value %
Yo. of units samplad . 3 < |
Averagze lenzth {m) ‘ g3 s &£
Average wetted width (m) 2.5 . F
Average channel width {(m) - 253 20
Average depth (cm) } . ) 0.08 ol7Z
Averzge arsa (m?) ' 1 70.8 z/.5
Total no. of units in reach ' 39 ?A’ojo 3??/;{%
Total arez of units iq rezch (@m2) ‘ . 3257,%2% 3535,.%'/3%
#verage arza log debris cover (;2). o o
Average area boulder cover (m?) 0./ . O
 Averagze area instream vegetation (m?) - © 0./
Average area overstrean vegestaticn (z2) Z /
Average area cutbanks (m2) ’ O o./
Average zrez total covar (o2) 2,%)% /. 2/55%
Average % substrate fimes | A 7
Average % subsirate small gravel § é /Y
tverzage Z substrate large gravel /Z Z3
o T beneate cgiee Y 7
Averagzae 7 substrate bouldar ; 3 /0
Average Z substrate badrock O 0
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/N ettty Lo
y;
HABITAT TYPE
REACH LENGTH (m)
2. 24 Acern = 1492G
Habitat unit POOL RIFFLE GLIDE
' Value 7Z {Value Z |}Value %

Yo. of units sampled. . / =z B
Average leazth (m) 7 5 /5. 7
Average watted width (m) 5 z =
Average channel width (m)} /7 g < 2.0
Average dzpth (cm) 0,7 ) i 0.5,
Average area (m2) ' 350 250 1097
Total no. of units in reach 36//5,7% 72/3337, /03/50%
Total area of units ig reach (m2) '/%0%;\7% /‘80(3//2,/Z /1, %q7ﬁ_g%
Averags arsa log debris cover (m?). H 0. /5 0.1
Average area boulder cover (m2?) 05 o 18 o7

. Average zrea instream vegetation (m2) 4 - © o
Average area overstream vegstaticn (=2) C /g Z-7 '
Average area cutbznks (=2) ) 4 0.5 o.F
Average zrea total cover (m2) 2.5 Z‘f-?j; ,’3/;2/55 4.2/287
Average 7 substrate fines /0 O Z0
Average % subsirate small gravel . Z0 /e /3"
Average 7% substrate large gravel 30 20 30
B R L
Averaze 7 substrate bouldar 1 Z0 t /0
Average Z substrate bedrock 'S & 9
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» Habitat rcharacteristic,:,s of / P
. . / ' o /_ v
% ’:2/”"'/‘,';‘.’ 'g. 7 :;:Clv Ver o / <
HABITAT TYPE
REACH LENGTH {(m) -
¢ 2 Aree = 37,-6»23
~ Habitat unit POOL RIFFLE GLIDE
, T Value % |Value % |Value %
 Wo. of units sampled -, ! 1 z |
Average lengtﬁi(m}' 3 V /5 /Z
Averagas watted width (m) y g .5 -y 2
Average char.ggl ;«tidgh (m} - £ -
Average dspth (cm) 028 : o. 10 0./3
Average area (mz} ’ 27 s xe 57.¢

Total no. of units in reach

i’o'tal.:lrea of units in reach (m?)

- e st —n -

Average .araa:_]_‘og debris cover (m2) |.0 0
Average area boulder cover (mzs ‘ o Z"g /.5
- Average zrea instream wegetation (a?) 0t - 0 °
Avérage area overstrean vegetaticn (=2) 05 1.0 0.5
Average area cutbanks (m2) 0.5 0.5
Average zrea total covar (m2) 20 7#7 ‘]/58 2.5/487,
 Average % substrate fines 0 F- /0
Average % substrate small gravel /0 prde) 20
Average % substrate large gra:vel 30 Z7 34
Average % substrate cobbles 30 31 Z 5
Averzge % substrate boulder /e 10 A
Average % substrate bedrock 20 o) )




o Habitat characteristics ofﬁ
: 7 -
. e/// \7‘1’::‘}—
&M/ 5@6/’ '

HABITAT TYPE
REACH LENGTH (m) , |

1454, Aceo - 4i3e
Habitat unit POOL RIFFLE GLIDE

Value Z |Value Z |[Value %

¥o. of units samplad g § Y
Averaze lenzth (m) § 2 S04 4.5
Average wetted width (m) Z#F z.2 Va é\'
Averége channel width (m) g3 7 ¢ g 2
Average depth (cm) 0.04 ) 005 0.2
Average arsa (=2) ] 22.9 75 /)7

Total no. of units in reach

815 /25

/ ;52-5%%* /08 Z. 0333

%

7/

18553 Y

Total area of units in reach (m2) 7
i ho /o
Average arza log debris cover (=2) 6.7 0.3 o0.%
Average area boulder cover (m2) O 0 . 0
- Average zrea instream vegetation (=2) O - 0. ¢
Average area overstream vegetatiocn (=2) 0'3 0.8 O
v
Average aresz cutbanks (w2) 0.2 0O 0.}
Averasce zrea total cover (m2) éj 1.7 /-1
3 / 293 T l) 797
Average % substrate fimes 47 28 4
Average % subsirale small gravel S0 54 71
tverage 7 substrate largas gravel Z3 /8 2¢
- erenee coie ‘ot 0 P 0
- R e . ___%___’_” . )
Averaze 7 substrate bouldar © 0
Average Z substrate bedrock 5 0 ©
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BABITAT TYPE
REACH LENGTH (m)

J2.5km

RrE

Habitat unit POOL RIFFLE CLIDE
Value Z |{Value Z |[Value Z

¥o. of units sampled / R 4
Averaze lenzth (m) 20 )2 74
Average watted width (m) g g ) Z
Average channel width (m) /s ¥ /Y
Average depth (cm) 0. Y 1 o0 0.3,
Average arsa (m2) ! /60 /08 300
Total no. of units in reach 20 240 260
Total area of units ig reach (m2) /Z,Kmi/q 25,97/0[/-5 108,000'/}4
Average arsa log dabris cover (m?). /s -/ 6.z
Average area boulder cover (@?) o o 2

 Average zrea instream vegetation (=2) e - 0.2 0.6
Average zrea overstream vegetaticn =2) & Z S0
Average ares cutbanks (=2) ‘ e o >. 5
Average zrea total covar (m2) 23.0//9,4% 3.2/?_07; /5/_!///4' g/a;
Average % substrate fines s 7 z4
Average % substrate small gravel 20 25 2/
Average 7 substrate large gravel 28 R 33 ) 3%
s eren T erherears coleles 2N *;;____7:7:“
Averaze 7 substrate bouldar e 0 /
Average Z substrate badrock ¢ D o)
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APPENDIX 4 Fish population estimates in the Upper Bulkley
Watershed, August 30 to September 3, 1981.
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Condition factors used in Upper Bulkley River
population estimates.

rainbow trout 1.065 X 107> (£)°
coho 1.2 x 107 (2)3
chinook 1.1 x 107 ()3
sculpin spp. 1.0 X107 (2)3
longnose dace 1.15 X 107° (2)3
mountain whitefish 1.35 X 10“5 (ﬁ)3
sucker spp. 2.50 X 107> (2)2'88
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Lgper gu/é/e;/ Rrer - : o :
Porthwood Pinie Site. - oae §¢~_2_Z8/ o area 2.6 m? smes_/_.
, | LENGTH L3> M .
- - T TOTAL No /72 | BIOMASS Tinear
SPECIES | AGE | fI-RANGE| FI vaé‘Eé}ij C P I7en BICMASS | DENSITY | DENSITY ~ INo/ micier
ﬂainLovJ o+ _ 43 -| .82 | .8 .25 | A.08& ZOZ LOFf c./
: U ielpo-iol2/ | g26) 7 1.8 |87 | 72 o 0. 7% 0. &7
. _ — —t— —= L
Coho 0+152-814 ¢ I . 8 /0 38T |17 -
LnDace | S |p-94 iz | 128 {iz2| .8 {525 | 174.7 197 2.5/ .73
Cuckors | = \31-as 1300 76409 | 8| mes | izsz | os | 222 =X -Fa
{ HABITAT DESCRIPTION: ,~ffr _j/,',/c side chanmel Lo  main stem /%/.é/e;,
Discharge ’ L Gradient / 74
j'Temperature (°c) 12 % , Turbidity cfeav
-. Hydraulic Type Pool Glide .Riffle
¢ % area | 4

_mean width

" - mean depth

7% cover

cover type!l

substrate?

COMMENTS :

e

L A log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks .

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock




e fiee Ve LT NBETE, Frecdl @i 7/ Lot
LENGTH _22:7 M
- TOTAL No /*A% | BIOMASS linear
SPECIES | AGE | fl-RaNGE| fI whézEé,t-TT G P n BICMASS DENSITY | DENSITY No / nister
17 R6T | Bt 179 - 971375 | 724 | 1z {07 /7.1 /24.2 0./¢ (./Z e
2+40T | 2+ | 17 17| Fee | ) F V| /43 249 0. 0] 0.22 0./3
.
4 /[zo 120 1 23231 1 0. 71 / ¢31 B2 2 o.o0) o. 2o ©./3
" Chi 67-102|#.8 | 55 | &5 0.7 #./4| 39.3 | 007 0. 28 C.6F
: C Logir 73-J054 94.3) 9.0 3 (0.2 /750 ]35.2|C /)4 7»25_2 /. 40
7 i : : , :
el T8¢ (%82 7.9 €] |0z | Soc | E768 | 278- | 7.77 | 28.5
L eipay icdill g5 3
.i . ' ('} 2/97".2:{! ,IQ‘ZG{"”’
< HABITAT DESCRIPTION:
L Discharge Gradient
ﬂ Temperature (°C) Turbidity
. Hydraulic Type Pool Riffle

Glide

i % area

" mean width

- mean depth

% cover

_cover type!l

substrate

2

COMMENTS:

“a

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 ¥ fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock



Seces in glide
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K e,
oate _Sewd /€1 AREA 520 M2 SITES_ S
' LENGTH _Z0__M
T JOTAL No //AZ | BIOMASS finaor
SPECIES | AGE | fl-RANGE| 1 w'g%gr C, P “h BIOMASS | DENSITY | DENSITY No / nisier
_WHiTEFiSH 6-38 |72.4 | £7 785 | 0q | 944 | 4s8.c | 0.3) | /.63 [ &7
Tl 1t 9q 32 | 42 | /9 (09| 56 | 6724 | 005|022 | o3
;co#o go-¢dl s 2.1 2 lo.g9] 3.3 £.9 c.0} 0.0z | Co%
Sy | |\ 37-# | 33 2l 071 2.9 | 4 | 0.0 0.06 | 0.5
A Ko7 9 Y 95.0y 9.3 |/ 0.9 /. ! /0-2 3.?{(/0‘? 0.03% 0.62
L Ak 2
< HABITAT DESCRIPTION:
Discharge Qradient
{ Temperature (°C) Turbidity
-. Hydraulic Type Pool Glide . Riffle

i % area

" mean width

"+ mean depth

% cover

~ cover typel

substrate

2

COMMENTS:

~

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, 1G large gravel, C cobbles, B boulders, Br bedrock
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By £ PLT 14 . Loy ald. .

S i T T
P A Lol
DATE % é{ gi ARE;%% et MT SITE #_f{_.~
LENGTH M
— AN 1 T TOTAL No /M= | BIOMASS linesr
SPECIES | AGE | fI-RANGE] fl WhéiEGHT C P n BICMASS DENSITY | DENSITY Na / nmicier
Suckek | FKY o : Z
{ HABITAT DESCRIPTION:
_Discharge ' . Gradient
" Temperature (°C) , , Turbidity

.. Hydraulic Type Pool , Glide .‘Riffle

i % area

" mean width

"~ mean depth

% cover

. cover type1

substrate?

COMMENTS :

T~

L # log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG larpe gravel, ¢ cobbles, B boulders, Br bedrock
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, _/“' P fo
;&4«%&25: ‘7ﬁ%nwu)é£ _ i&oZ%Xégfff e, :
| " pate _S;ag_%@/ AREA 7€ m2 SiE#_S_.
LENGTH 257 1
| _TOTAL No /M7 | BIOMASS finear
SPECIES | AGE | fI-RANGE l whngé}TT C, P i B!OMASS DE?%S&TY { DENSITY Neo [ mi<izr
U7 | 1* | 7 77 \ %5 | 70 |ss | 08| 17¢ | 1222 | olo | 0.70 Y7
- 2+ | 132-142) 1273 2272 | 3 1038 | 3.8 103.4 002 | 0.9 0. 2y
“o#0 |oF |so-%1 |61 | 2.¢ |3s los | 4725 | /7/ 1 | 027 | 098 | 203
fc,q/ﬂ/oo/( ot l¢7-AH|?P32| 40 | 6 |08 ]| 7.5 20.1 0.04 ©-/7 0.48
ThcE 27-90 1615 | 3] 147 o | s88 )| 1837 | 0.3y | 105 | 35.77
RE A ST 7|97 57 | 2 |08 | 38 | i76 |00z | 6.67 | 027
{ HABITAT DESCRIPTION:
. Discharge Gradient
Z Temperature (°C) Turbidity
-. Hydraulic Type Pool Glide - Riffle

i % area

" mean width

" - mean depth -

" % cover

. cover type;

2

substrate

COMMENTS :

T

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG larpe gravel, C cobbles, B boulders, Br bedrock



7 #
@; /cnagxééiﬁ% wrre

=41 -

. i % area

Glide

' oate ﬁ?_é’/gf prea 195642 ses &
4 LENGTH _1Z__ M
' T 10 No /M= | BIOMASS finea:
SPECIES | AGE | fl-RANGE| fl weent | ¢, P 7 BIGMAASS oec&/sm. DENSITY No / nierer
27 | (7279 | 7521 46 |4 |07 | 57 | zeo [ o0s | ©.25 | o
—CHoo 59-¢8 16364 2.8 |/0 |(o? | /43| 407 | 0% | 0.37 | [/7
S 179 /29 27.¢ | 1 |0.7] /42| 307 | 0.0l | ©.29 | ©./2
_Vact 72| %325 | 3 |07 |929]| /7.¢ o009 ] 0720 | o3¢
copo [S5-c7 |63 | 30 |5 07| 744|216 L 002]| 020 | 040
"o 3¢ T3¢ | 77717 o7 /43| /67 007 | 0.62 | 072
" ¢ HABITAT DESCRIPTION:
. Discharge Gradient
; Temperature (°C) Turbidity
. Hydraulic Type Pool -‘Riffle

) mean width

- mean depth

% cover

_cover type!l

substrate

2

COMMENTS :

-

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock



LENGTH £2-3_ M

™ 0. No /:AZ | BIOMASS limesar
SPECIES | AGE | fI-RANGE| fl whg%m C, P |7n angiﬁaLss DENSITY | DENSITY No [ nistzr
WZg 2-¢0 | z80] 0.3 |c# |oss| 1218 | 354 | /.26 | 0.37 | 1/.83
N0 \ Ot \eo-4£y 61T | 2.8 21091 3.2 9¢% 003 ©./0 C- 32
“Xbr o+ | 48 e | 108| /o9 10 | 1.3] | Qol 0.0 &. 77
"kt %391 2].7 08 | 7 loe | 1z7 ]| /0.2 073 | o/l | /27
" < HABITAT DESCRIPTION:
Discharge ?radient
; Temperature (°C) Turbidity
-. Hydraulic Type Pool Glide . Riffle

i % area

" mean width

" - mean depth

% cover

_cover type!l

substrate?

COMMENTS:

T

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG larpe gravel, C cobbles, B boulders, Br bedrock
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-. Hydraulic Type

Glide

U pate _;_?W;;Z;Zg/ AREA F56m2 siE2_&
. LENGTH _Z- 8 m
' ~ | TOTAL No /8> | BIOMASS linesr
SPECIES | AGE | fl-RaNGE| I w'ﬁégr C, P 3 axogf/lss c&?ussw. DENSITY No / nietzr
e O+l 24-59 {abk-2 1 .04 ¢q | 90 | 98 ¢ IQ?}%'? [.03% { I_Z ;O:@?
frls-93lp gl g9 | 207 | 256 11,09 | o03 | 0,18 6.29
211 124 20314 / 0] 1431 29.01 | ©.0l 0.%0 0,15
Kﬁﬁ-&a’ 22 -8188.61 2.7 |3l oz /470 w5/8)| 2.5 4 82 Ty o
.--"Co//e y8-72 16/-5 | 7. c lo7]1 2.8 | 2¢.0 |l 009 | 0.26 | ©.8%#
;0:%!;#@&:{‘ c3-21162.5) 2% | 4 |0.21 &.7 15.F 0.«96_ o./é )
kit 7% |2\ 06 |7 (07| 2.7 | /50 [ o0 | 076 | 0/f
i
{ HABITAT DESCRIPTION:
. Discharge gradient
_ Temperature (°C) Turbidity
Pool Riffle

- i % area

" mean width

" mean depth

% cover

_cover type!l

substrate?

COMMENTS :

.

1

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks
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Ry
- ?g 0 1) L,rﬁx,(/ﬁfw;/g / 7;‘:['{ 74 g_ﬁ{_f{ ﬂ&_:‘: 2 C
- DATE #L/g) U area Qéém ‘ siie=_9_ .
LENGTH 12:Z M
— MEAN _ ~ “TOTAL No /il | BIOMAASS linear
SPECIES | AGE | fI-RANGE] ! BGHT | G P R BICMASS DENSITY | DENSITY No [ nisier
i ' _
oty 72 |72 | 43 2 o9 zz | 7.€ 00z | o.u 0./8
Mece 2%-<7139c 1| 0.6 |24 |69 | 267 | /42 | 0.20| ©./8 2.7
< HABITAT DESCRIPTION:
. Discharge Gradient
~ Temperature (°C) Turbidity
-. Hydraulic Type . Pool Riffle

¢ % area

Glide

' mean width

" - mean depth

% cover

_cover type!l

substrate?

COMMENTS :

~

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 ¥ fines, SG small gravel, LG larpe gravel, C cobbles, B boulders, Br bedrock
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Glide

. At
df  Frelisin , e
/ 1/ 678 M2 site% 10
pate _Seat /€1 area €78 m % 10 _
LeNGTH 1L m
— A o | TOT1AL No /% | BIOMASS linear
SPECIES | AGE | fl-RANGE| fl reroat | <, P 7 BIOMASS | DENSITY | DENSITY No / nicter
b7 | ot | 29-57 | s0.5-| /¥ z |0.#] 2.9 2.9: v.0% cs.f»é’ 0.28
| r | w2 |3 s 4 11 107174 | 22 0.02 | 2= 0./3
Ecy;”y /032 03 | /0.9 /| o774 /S.6 ooz | 0.22 0./2
JACE | az2-45 z | v
. ) 1
- ‘}q- Y,
ﬁ/”ﬂK f 7 r;»’ LINE 7 M A
S Szowz [
o . Flhr .
1 Frgin
i {/ _ P
SHcER By - b Vit
: 7 ’
i
< HABITAT DESCRIPTION:
. Discharge Gradient
- Temperature (°C) Turbidity
-. Hydraulic Type Pool Riffle

i % area

" mean width

- mean depth

% cover

. cover type1

substrate?

COMMENTS :

i

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG larpe gravel, C cobbles, B boulders, Br bedrock



,,'."'j z /

R

Y e

Ka'g/éi&/ ﬁ . ) g/-/;é 187G
[ g

DATE »C,ﬂ,‘g /Zgj AQEA //5'3_ M2 SITE#.____.// .
4 / .
LENGTH 12:5 M
T TOTAL No /M* | BIOMASS linesr
SPECIES | AGE | fI-RANGE| 1l whgx%ifr C, Pl A BIGMASS | DENSITY | DENSITY No / nisizr
T \or \97-e |29.2| iz | /7 |09 |89 | 228 | 05| 027 | /&
Ak 73-57 | 81| 08 /7 o9l 89 | /5] 0./5 | o/Z2 | L5/
Whers 69 |69 | %9 |/ Jogl s/ | 49 | oo/ | 097} 00F
< HABITAT DESCRIPTION:
. Discharge Gradient
j Temperature (°C) Turbidity
-. Hydraulic Type Pool Riffle

Glide

: % area

" mean width

- mean depth

% cover

_ cover type;

substrate

2

COMMENTS :

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel,  cobbles, B boulders, Br bedrock



By

K- Bk el -4 -

Z area

J  oare '_/Wﬁi%.g/' AREA /07312 sie_/
. - tenctd /4
' TOTAL No /Mm% | BIOMASS | .
SPECIES | AGE | fI-RANGE] Tl weent | <. | B ® BIOMASS | DENSITY | DENSITY i No / mes
237 Vot lw-sz 26l /.63 n L osliz7s) gowi § 0 /3§ 0.2/ | 078
e 7702l 5281 7621 5 | 08| 625 47.¢4 ) 0.0f 0.4 \ o0.45
2+ | 132 V3212249 + | 081 j.25130¢€2) ool } o 27 0.09
Oho ?2. 72 Hg / o8] .2 5.¢ 0.0/ 0,055 { 0.09
Jace | 1z2-gol475) 25 | ¢ |os| 25| 35 | coz 1 o0/8 1059y
HABITAT DESCRIPTION: ) . -
_ Discharge Grécﬁerit
Temparature (°C) Turbidity ,
Hydraulic Type Pool _Glide Riffle

mean width

. mean depth

7 cover

~ cover type1

substrate?

COMMENTS:

1

L log, B boulder, IV instream vegetation, OV overstrezam vegetation, C cuthanks

2 ¥ fines, SG small gravel, 1G large gravel, ( cobbles, B boulders, Br bedrock




By 1
Y

DATE AREA [22.4 1% SITES_2
. LENGTH _LZ A R ‘
. No/mZ% JBIOMASS 1 . fo:
| SPECIES | AGE | fl-RANGE| i weiaht | c, P R BIOMASS DE:énl}Y_ DENSITY lmol line:
7 ot o7colarel 137 4elog | s75 | 7721 | ouz | 0263 | 7.7
It l7¢-0(0 8.2l 242 179 | 0€ 1237252511 0./9 /.44 /.78
- 2+ Vus-139) 122 1 224900 5 0%} 2c0) 560} 0027 0. 44 0. 2]
Chlook S 79lcr8l 3.8 13 losl £z| e/7 Loz | 0.¢ 41 /35
ACE N lce3loszl 2z 2 Vz3 o8l z88 | 268 | 023 | /77 | 242
LAMHEY poad | N
HABITAT DESCRIPTION: ]
Discharge Gra&ient
Tempe;ature (°c) Turbidity ‘
Hydraulic Type Pool Glide Riffle

Z area

mean width

mean depth

" 7 cover

_ cover type

1

substrate?

COMMENTS:

1

L log, B boulder, IV instream vegetation, OV overstrezm vegetation, C cutbanks

2 F fines, SC small gravel, LG larke gravel, ¢ cobbles, B boulders, Br bedrock



N ral
L ﬁf' e 7 - 2 N
Lol Lokt ¥ e Leeac
. pate area LiZIm2 Ges =
| LENGTH /&€
| TOTAL No /#~ | BIOMASS linear
spECiES | AGE | f1-RANGE i 'g‘E(é:-TT C, P n BICMASS DENSITY | DENSITY No n:ef:-
ZhF |0+ |32-57 |#4.7]| /-0 |60 |085| 706 | 20.6 | 0.3 | 0-6° 2. 80
— 1+ |779-s<| go.A <6 | 2 1085 2.5 | /%¢ 2.02 | 0F 0./9
.. ‘p ) -
- 52-92 =1 g lpgsl o 28 Voovad o 28 LR
< HABITAT DESCRIPTION:
e Discharge Gradient
 Temperature (°C) Turbidity
.. Hydraulic Type Pool Riffle

Glide

i % area

" mean width

- mean depth

% cover

__cover tzpe1

substrate

2

COMMENTS:

~

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, G cobbles, B boulders, Br bedrock



DATE

- 50 -

2

AREA A SIHES_____
. LENGTH A A |
: ’ _ TOTAL No /rat  § BIOMASS ' ine
SPECIES | AGE | fl-RANGE] I w’gfé‘ff; - G, P n BlOM‘;\SS DENSITY j DENSITY 1No/ Eﬁe#
BT |or [scsclme| 1.3 |8 lor|ny | 4k ooy | 04 0-7%
it 1 69-921g -1 1 5729 23 | 0.2122.8¢6| 19035 o.25 VAR Z./Z
_pame V2t |\ jos ol 8.5 is0) 72 Vo7 /000 fsD02) 0 08 VLSS 0:¢3
2t {122-les Vel 356 | 3 Lo 7| 4291 /5067 003 § / /¢ ; 028
JpcE o7z 9990 s V/9 Vo7V 27/ | 428 | o2/ } o037 L. 78
Swckek do-yo L c9.6} 77 Vaz oz gpo | d0788 046 } 557 | £37
1
HABITAT DESCRIPTION: . ‘
_ Discharge Gra&ient
Temperature (°C) Turbidity .
Hydraulic Type Pool Glide Riffle

Z area

mean width

mean depth

7 cover

_cover typel

substrate?

COMMENTS:

1

L log, B boulder, IV instream vegetation, OV overstrezm vegetation, C cutrbanks

2 F fines, SG snall gravel, LG large gravel, C_cobbles, B boulders, Br bedrock




[

&«{,{/ bugd 7T T cees ) Certe
- DATE AREA /25~ 2Z M siE%_4_
LENGTH ZZ-8m
'  TOTAL No /M7 | BIOMASS linear
SPECIES | AGE | fl-RANGE ) %%}T‘f C, P ] BICHMASS DENSITY | DENSITY No / nicizr
{of | ot |za-s2 |434) 0g |6 |07\ 229 | z06 | 048 | ©/6 | /00
' i+ lgo-go2 |828 | 620 |y |~ 85\ 578 | 328 | 04 | 2.57 Z.27
- 24 \pg -1z {121.2 | 19.2 | 14 (0.25) /65 3171 0./3 z.53 .72
3t |55 Ve | 397 |/ |28 /2 46.7 | 0.0/ 2.37 0.95
e V2c - jocl75.21 2.6 |40 o8 | é6.7 | 1#%2 | 23| /. % 272
" w- w219 | /41013 129 | 3.5 | #67.% | 003 | 3. 75 0./8
{ HABITAT DESCRIPTION:
Discharge Gradient
" Temperature (°C) Turbidity
. Hydraulic Type Pool Glide Riffle
: % area | .
: mean width
- mean depth
" % cover
. cover type1
substrate?
COMMENTS:
N~
1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2y fines, SG small gravel, LG large gpravel, C cobbles, B boulders, Br bedrock



2

Buck ___cRk - % -

 Dare _A%i_g{/ g/ ARea 80 m? SIES_&
. | LENGTH L% __#A .

' TOTAL | No/mX | BIOMASS | —
srecies | ace |fn-rance] § |weinr | ¢ | B B snomﬁss DENSITY | DENSITY No [ mes.
o7 Vot w-s3l aa A o0.97] /o Loz | /a2l /39 | 08 | o047 [ /o2

t 2o | 729l 2 72 o7 ) o0 | 5.2 1 0)5} o0gd O0.#
_ 2+ N2 V2 V4968 s Vo7 /4§ 2/ 0073y 0.27 0./?
PACE 39-521 453 7 )z lo.7) 432 1. 4.3 0.08 0.06 } 0.2/
|
HABITAT DESCRIPTION: _ e
Discharge Gradient
Temparature (5c) ' . » 'i‘_urbiditv_ , .
Hydraulic Type Pool ' . Glide . Riffle
Z area | C

mean width

mean depth

7 cover

_cover typel

substrate? _ _ . - -

COMMENTS:

1

L log, B boulder, IV instream vegetation, OV overstreazm vegetation, C cutbaunks

2 F fines, SC snall gravel, 16 larige gravel, C cobbles, B boulders, Br bearo:ki



“%‘j@/ “ Y lre Do Sidpe)

: - A
 DAIE J%eé,/lg/ AREA 50:8 g% ¢ SITES ./
. o LENGTH /45 " R :

- MEAN ' TOTAL No /Ml ] BIOMASS  §

| SPECIES | AGE fx;WGE i |wecHT | G | B ® BIOMASS | DENSITY | DENSIHY  {No/ b
237 Vot lzs-c4l45.6] /0 |\ % |os|lsrslsee | /3§ /2 s.77
1+ 179-fo4lgs?2) 69\ 9 |08 Jf2s 1\ 2263 C.22 § [55 0. 78
_ 2t Vys-jza\ 119.54 /8251 2 V081 2.501 45 63§ o0.05 0. 90 {o./z
Chiblone cisolz22l 9.9 ¢ lesl zel 223 o5 | 266 Y02
gy VN V720007751 84 | 2 |08l 25 | 220 | 005 1 09/ 1 o0/7
HABITAT DESCRIPTION: . . .
Discharge ' ‘,; - o | Gra&ient
Temperature (°C) ) , v ___Turbidity . . I
Hydraulic Type Pool '_ - Glide ____Riffle
% area ' '

mean width

mean_depth

7 cover

_ cover type?

substrate? - . - . ' -

COMMENTS:

1 4 log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SC snall gravel, 1G larhe gravel, C cobbles, B boulders, Br bedrock




Z area

YW Qusnie Aél%zy //Ab%¢m£ ,4Zé% a%iwa 5%2%;vz /ﬂdé?éﬁzae /%W/’/Z;
! DATE M AREA A6 % st/ :
. A LENGTH _Z- 5 1A
' No /Mm% | BIOMASS T tne.
SPECIES | AGE | fI-RANGE|] 1 w“gfér‘?r - G P B anrgz»_rﬁfss om’s’gr DENSITY 1No/ fine:
RoT ot:'gfz.,qq 399 | 069 | 59 o725l 28c7| 5459 /g7 | [ 3] /049
A+ le7mil 218l goa | iFlozs| 22,47 /38,42 ) o054 } 3.32 | 5:02
- 2+ V3 yspl 1235 12829 2 o751 267 25:44} 0:0¢ /.81 0-34
VACE_ 74-104| 835| 83 | 4 Vo7s| 5.3 994 V 0 /3 1 foz 1 o7
0k | _Iszéaloslzz Lz lozs|l 4o | 8¢ | 040 1 021 } 053
FABITAT DESCRIPTION: .
_ Discharge Gradieﬁt
Temparature (°_C)' Turbidity -
Hydraulic Type ?ool Glide Riffle

mean width

mean depth

% cover

_ cover typel

substrate?

COMMENTS:

1

L log, B boulder, IV instream vegetation, OV overstrezm vegetation, C cutbanks

2 fines, SC snall gravel, 1G lar%e gravel,

¢ cobbles, B boulders, Br bedrock




N
- 55 -

Glide

: i oo /( N (/ o i i/ ’:
)%76 4>Zﬁ4441, Cl/( A - SRR st A
. N o ﬂi -y . "im .
U pate _2a 28| prea 17-4M2 siTE%_2
LENGTH 42:8 M
- - AN _ , T TOTAL No /#? | BIOMASS linear
SPECIES | AGE | fl-RANGE| fl whgc;m G ) ' BICMASS | DENSITY | DENSITY No [/ nicter
' !‘?gi ofly/-¢2 | 99.41 /.2 il 109 12.2 | /6.1 0. 632 0. 8= 0.75
~ o 1 ytles-as | 794 56| 7 loqg | 28 | w33 | 04O | 225} O/
| ar 17729 1255| 2z1.21 2 (09| z2 | 474 o0/ | 2. 47 | o/F
"4 HABITAT DESCRIPTION:
- Discharge Gradient
- Temperature (°C) Turbidity
. Hydraulic Type Pool Riffle

: % area

" mean width

" - mean depth

% cover

cover typel

substrate?

COMMENTS :

~

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock
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Aetr R

.w‘_ 7 e
g“?ﬁ"!’f /b

. ég;yﬁut¢x. .-4;<{

&TE#__[.-

Glide

s "'?f
/ DATE &/ area 312 M2
encTH £2: 1 m
— N “TOTAL No /M7 | BIOMASS finesr
SPECIES | AGE | fl-RANGE| I whéxEéHr ) P n BICMASS | DENSITY | DENSITY No [ nisizr
Pi | oHluz-95| 51 09 [ 4 o7] €7 | 54 0.1 | ©/F | ©.22
[ JFlzze0| 945 44 | ¢ (07| 57 | 263 |08 | ©0.8) | 052
St mw-nz{mol e 2z |02 29 | 2¢ | o007 /- 322 o.2¢
IV QP joc /o5 | is. 3| 1 |07 s 7 | 190 | 095 | 0.8/ o./¢g
. Co# 59 z2 z< | ! oz /.9 2.5 0.05 | 0./ 0./%
i
{ HABITAT DESCRIPTION:
' . Discharge Gradient
- Temperature (°C) Turbidity
-. Hydraulic Type Pool Riffle

i Z area

’ mean width

- mean depth

% cover

cover typel

substrate?

COMMENTS :

-

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock
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. /@9&, %p&ﬁi&m- t/{ Jg§ygfff£‘

j N 7 )
DATE _:%ifﬁ’/ sen 100 n? sies_ 4.
LENGTH L% M
I No /AL | BIOMASS inesr
SPECIES | AGE | fI-RANGE| Tl WEGT C, P |"h 3;83&5 De?usny DENSITY No / nicizr
REE | 07 |sz-5¢ | 41.7| 0.8 |72 |o95| 9o| 972 | ©96 | 079 ¢ 8¢
)+ lge-32| 722.4| S0 | /¥ 075\ 18.7 | #42z | O./F cw?{/ /- 22
— 2t \wy- 130 78] /78 | ¢ lo.3s] £2 | 948 | 005 | 0.-75 0.28
2 ; ' .
e cs-7/123.0 | 2] |5 |075] 2z00| &6/.+ | 020| 0.62) /. %3
¢ HABITAT DESCRIPTION:
Discharge Gradient
{ Temperature (°C) Turbidity
-. Hydraulic Type Pool Glide _Riffle

i % area

" mean width

- mean depth

% cover

_cover typel

substrate?

COMMENTS:

“a

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock
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o n g s

7 £ / i i;’f' -~ . ¢
Vi hilod
7 .

DATE Mgl AREA Z9-€ m2 SITE2_Z

LENGTH _Z- < M

— MEAN ' - TOTAL No /*A¢ | BIOMASS finesr

of
A
3

SPECIES | AGE | fl-RANGE] I | WEIGHT | €, R BICMASS | DENSITY | DENSITY No / nistzr

228 | 04} £6.726 | ©.<0

Rot | 1+169-92] 78| 53
' z+ | po- 22| )02.3| /4.2

~ W W
Slolo
N

4.2
4.3 af. O O.1Y Zz2.05 0.5
/- f

3t | 4 | /96| 2.1 47.¢ | 0o | /1-59 ’0‘/?_

HABITAT DESCRIPTION:

Discharge : o : Gradient
: Temperature (°C) v iurbidity
-. Hydraulic Type Pool Glide B Riffle
© % area A'

" mean width

" - mean depth

% cover

_cover typel

substrate?

COMMENTS :

~

1 1 log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock
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Pool Glide

af o 5? 7
/ L/ . 4/3:% j{«z;* 4,/ fw«f*‘é«,_ g ’3“/
- DATE Mﬁ AREA £2: Siﬂf 7o 3
LENGTH 42 M
— AN ‘ TOTAL No /M2 1 BIOMASS lines:
SPECIES | AGE | fI-RANGE| WEIGHT C, P B BICMASS | DENSITY | DENSITY No / meier
Kot |0+ |32-25 | 3531 0.6 | # logsliog | s/ o2/} o/0 | /.92
| iFl70-80 | 77 | 4.9 |y loze|l 53 | 260 | 00 | 0.52 s
- 2t 2612251 /2.9 | 2 |6 75| 2.6%)| £2.3 0.08 /.0 0.2%
: HABITAi DESCRIPTION:
. Discharge Gradient
- Temperature (°C) Turbidity
. Hydraulic Type Riffle

i % area

" mean width

- mean depth

- % cover

_cover typel

substrate?

COMMENTS :

~

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock



Coovs

DATE __7£__,Z5@ 4 7/81

aea _S1 M2 sites_/
LENGTH .22 M
— A ) 1 TOTAL No /#Z " 1 BIOMASS linesr
srEcies | aGE |fi-rance] B |weiGHT | €, | B A BIOMASS | DENSITY | DENSITY  INo/ meier
2ot |or |ai-sc | 47| /z | 3 lox| 420 | 46 | 008 | €c7 | °0./8
i+ |lyz-er gz €2 | # legs) 9.2 | 820 | 028 | /7 0.72
2+ \ry-122 | ys.¢| 16.F 1 9 |ogs] 120 | 2003 29| 295 | 0.7
[ - . 1 -
72+ |1Za-pyo] J270) 2.4 | 2 |0.75) 2.7 73. /| 005} /.73 o <
. ';'.SCI/W//’/ ag |pe | /26 | 7 |09 1.2 1 168 | ©.02] 0,33 | 0.96
: ' 7
 LANIEY e
{ HABITAT DESCRIPTION:
. Discharge Gradient
' Temperature (°C) Turbidity
-. Hydraulic Type Pool Glide Riffle

: % area

_mean width

- mean depth

" % cover

cover type!l

substrate?

COMMENTS :

e

1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock



_ b1 -

Glide

Py A
Z ‘f{ r.;
/a Jﬂiﬁgﬂ L 9’4éﬁ_{4?{3ﬁw ca AL
DATE __;39_/;,/ /& f ARea Z67-5m2 SITE#
LENGTH _S€ M
| TOTAL No /2A7 | BIOMASS linesr
SPECIES | AGE | fI-RANGE| fl MzEé:T <, P “h BIOMASS | DENSITY DENSITY No [ micier
2ot | o+ |s6-colwcl 1/ gz lozs| ¢272 | 927 | 0.3/ | 0.2 ¢ /98
177 F2- s | 88.0] 74 139 |07s| szo| sess | 049 | /.43 | 093
, 2+ | 120 {zo | 13-4 /] lo7s]| 1.2 | 24¢ 5. 0xp 0.09 0.0z
{ HABITAT DESCRIPTION:
e Discharge Gradient
" Temperature (°C) Turbidity _
. Hydraulic Type Pool ‘Riffle

: % area

" mean width

" - mean depth

% cover

_cover type!l

substrate

2

COMMENTS :

-

-1

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG larpe gravel, C cobbles, B boulders, Br bedrock
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APPENDIX 5  Cumulative length-frequency analysis of juvenile
chinook and coho salmon and rainbow trout
captured in the Upper Bulkley watershed, August
30 to September 3, 1981.
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SPECIES AGE N. SAMPLED MEAN LENGTH (mm) RANGE (mm) MEAN WEIGHT (g)

Rainbow 0+ 505 46.4 28- 69 1.06
1+ 242 85.3 66-112 6.61
2+ 59 121.4 104-157 19.05
3+ 7 148 134-165 34.52
Chinook O+ 53 69.4 57- 84 3.67
1+ 1 103 - 12.02
Coho o+ 85 63.9 48- 81 3.13

Comparison of mean size of age groups of juvenile rainbow trout in the Upper
Bulkley system with those of selected Skeena systems.

STREAM MEAN FORK LENGTH BY AGE GROUP

0+ 1+ 2+ 3+

Upper Bulkley (1981) 46.4 85.3 121.4 148
Kispiox '(1980) 42.8 87.2 132.2 -
(1981) 38.7 78.4 124.7 -

Owen Creek (1980) 50.5 92.0 128.0 -
(1981) 45.4 91.7 148.5 -

Lamprey Creek (1980) 47.8 87.5 122.7 -
(1981) 39.0 78.4 124.4 -
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APPENDIX 6 Fish density -~ stream habitat relationships

in the Upper Bulkley watershed derived from
juvenile fish population estimates, August
30 to September 3, 1981.
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STREAM REACH/SITE HABITAT FISH DENSITY
Rainbow irout Coho Chinook
0+ otal
Parr
Bulkley 1 1 riffle-glide 0.02 0.11 0.13 0
2 riffle 0 0.17 0 0.07
3 glide (head) 0 <0.01 0.01 0.05
4 glide (flat) 0 0 0 0
2 5 riffle 0 0.12 0.27 0.04
6 glide (head) 0 0.05 0.07 0.14
7 glide (head) 0.01 0 0.03 0
3 8 riffle-glide 1.03 0.04 0.09 0.06
4 9 riffle-glide (head) 0 0 0.03 0
10 pool-glide 0.04 0.02 0 0
5 11 pool-riffle 0.15 0 0 0
" 'Bulkley Summary
Reach 1, 2 glide flats 0 0 0 0
glide heads 0.003 0.018 0.037 0.063
riffles 0.007 0.133 0.133 0.037
pool heads assume = glide heads
pool flats assume = glide flats
Reach 3 glide flats 0 0 0 0
riffle-glide 1.03 0.04 0.09 0.06
glide heads assume = riffle glide
pool heads assume = riffle glide
pool flats assume = glide flats
Reach 4, 5 glide flats 0 0 0 0
glide heads 0.02 0.01 0.015 0
riffle 0.075 O 0.015 0
pool heads assume = glide heads
pool flats assume = glide flats
Buck 2 1 glide 0.13 0.07 0.01 0
3 2 riffle glide 0.47 0.21 0 0.13
5 3 riffle glide 0.63  0.04 0 0
4 riffle glide 0.18 0.55 0 0
5 riffle glide 0.09 0.36 0 0)
6 riffle glide 0.18 0.15 0 0]
Buck Summary to 2nd bridge (Site 4) 0.35 0.22 0.005 0.065
above 2nd bridge 0.14 0.26 - -
Dungate 1 1 riffle-glide-riffle 1.13 0.27 0 0.15
McQuarrie 2 1 riffle 1.89 0.60 0.10 0
2 pool-riffle 0.63 0.51 0 0
McQuarrie Summary riffle 1.26 0.56 0.10 0
glide assume = riffle 0.10 0
pool 0.20 0.56 0.10 0

- coho present to lower Reach 2 only

(Cont'd.)
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STREAM REACH/SITE HABITAT FISH DENSITY

" 'Rainbow Trout

Total .
O+ Parr Coho Chinook
Byman 1 1 riffle-glide-riffle 0.18 0.27 0.05 0
Richfield 1 1 riffle-glide 0.96 0.23 0.20 0
2 2 riffle~glide 0 0.33 0 0
(above falls) 3 3 riffle 0.21 0.16
Richfield Summary mean 0.48 0.28 0.20 0
(below falls) - coho in Reach 1 only
Crow 1 1 riffle-pool-glide 0.08 0.47 0 0

Maxan 1 1 riffle-glide 0.31 0.195 0 0
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APPENDIX 7 Derivation of standing crop estimates for chinook
and coho salmon and rainbow trout in the Upper
Bulkley watershed based on habitat area and fish
population - habitat relationships.
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APPENDIX 8 Summary of standing crop estimates, population
structure and projected smolt yield and adult
escapement of chinook and coho salmon and
steelhead trout in the Upper Bulkley watershed.
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Steelhead

a) Standing Crop (calculated from Appendix 7 and estimates of
distribution and resident/steelhead mix, see Table 4)

0+ 1+ 24+ 3+ z

n 92,100 37,720 9,230 1,100 -

mean length (mm) 46.4 85.3 121.4 148 -
mean weight (g) 1.06 6.61 19.05 34.52

total biomass (kg) 97.6 249.3 175.7 37.9 560.5

b) Smolt Yield and Adult Escapement Estimates

STANDING SMOLT ADULT
CROP SMOLT YIELD MODEL USED YIELD ESCAPEMENT
560.5 kg 10 smolts/kg late summer 5,600 4201 2102

biomass
92,100 fry 15% fry to 1+ parr, 30+ 4,145 310 155
1+ parr to smolt
37,720 1+ parr 30% 1+ parr to smolt 11,320 850 425
48,050 total 35% parr to smolt 16,820 1,260 630
parr
1

Adult escapement at 15% smolt to adult survival and 1:1
catch to escapement ratio.

Adult escapement at 15% smolt to adult survival and 3:1
catch to escapement ratio.



Coho and Chinook

a) Standing Crop

COHO CHINOOK
n 11,853 10,671
mean length (mm) 63.9 69.4
mean weight (g) 3.13 3.67
total biomass (kg) 37.1 39.2
b) Smolt Yield and Adult Escapement Estimates
STANDING SMOLT ADULT
CROP SMOLT YIELD MODEL USED YTELD ESCAPEMENT
Coho
37.1 kg 100 smolts/kg late summer 3,710 140
biomass
11,853 fry  35% survival to smolt 4,150 156
Chinook
39.2 kg 100 smolts/kg biomass 3,920 147
10,671 fry 35% survival to smolt 3,730 140
1

Adult escapement at 15% smolt to adult survival and 3:1

catch to escapement ratio.
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FIGURE 1. The Bulkley River watershed upstream of Smithers, B. C. Scale 1:600,000.
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