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INTRODUCTION

Steelhead fry population monitoring has been conducted in the Bulkley/
Morice River system since 1980. The first six years of monitoring (1980 to
1985) were done on a rather "piecemeal" basis, concentrating on several known
important steelhead rearing areas (e.g. Owen, Lamprey, Buck, and McQuarrie
creeks). For the first time in 1986 an attempt was made to cover the whole
Bulkley/Morice system in a representative fashion. A total of 23 sample
sites were located throughout the watershed, including sampling of previously
established index sites where possible (Table 1). A1l sampling was carried
out by regional staff, from August 18 to 29, 1986. The Fisheries Improvement
Unit provided direction regarding sample site location and sampling methods,
and conducted data analysis and report preparation.

METHODS

Juvenile steelhead population estimates were conducted at 23 sites in
the Bulkley/Morice system. The 2-catch removal method was applied to all
sites. Water depth and velocity transect data were collected at all sites
for WUA analysis. Data analysis (Appendix 1) includes comparison of fish
densities with previous sampling at index sites, where appropriate, and
comparison of WUA adjusted fish densities with suspected saturation
densities.

RESULTS

Analysis of 1986 data by stream is included in Appendix I. A summary of
results is given in Table 2. Overall, the Bulkley/Morice system was seeded
with steelhead fry to approximately 50 to 60 percent of its suspected
capacityl in 1986. This percentage translates to roughly 81,000 smolts,
using a fry-to-smolt "biostandard" of 5.5% survival.

IFry and smolt capacity remains in question; current estimates range from
130,000 to 160,000 smolts depending on maximum Bulkley River fry density
(see Appendix I).



Table 1. Juvenile steelhead stock monitoring sample sites in the Bulkley/
Morice system, 1986.

Stream ' Site Sampled Years of Record

Bulkley River

mainstem 5 31

Canyon Creek 1 3

Trout Creek 1 4
Telkwa River

Goathorn Creek 2 42
Morice River

mainstem 4 6

Owen Creek 3 7

Lamprey Creek 3 7
Upper Bulkley River

Buck Creek 3 6

McQuarrie Creek 1 6

12 of 5 Bulkley River sites had previous sampling.
PData prior to 1986 was collected by a consultant.



Table 2. Steelhead fry population status in the Bulkley and Morice River
systems, 1986.

Estimated Stream Capacity! 1986 Population
Stream Fry Smolt?2 % Fry Capacity Smolt Yield
Bulkley
mainstem 500,000 28,000 50
(1,000,000) (55,000) (25)
Trout Creek 16,000 880 16
Canyon Creek 145,000 8,020 7
Total Bulkley 48,000 35 16,960
(75,000) (23)
Morice :
mainstem 300,000 18,000 100
Owen Creek 150,000 7,650 100
Lamprey Creek 140,000 6,900 100
Total Morice 45,370 100 45,370
Upper Bulkley
Buck Creek 300,000 16,250 40
McQuarrie Creek 33,000 1,800 100
Total Upper Bulkley 40,000 46 18,400
Total Bulkley/Morice 133,000 61 80,730
(160,000) (50)

IEstimates from 2 sources:
Bulkley and Morice mainstem - WUA x saturation fry density = fry capacity
tributaries - from modified Slaney model (Tredger, 1982).

ZFry-to-smolt survival used was 0.055.



The Morice River and major tributaries were well seeded with fry in
1986. A1l three areas sampled (Morice mainstem and Owen and Lamprey creeks)
had the highest fry densities among seven years of sampling data,
representing 100 percent of fry capacity. The Upper Bulkley River system was
seeded to roughly 50 percent of its fry capacity in 1986. The tower portions
of Buck and McQuarrie creeks, two major recruitment areas, had fry densities
near saturation levels. The upper portion of Buck Creek was well below
saturation levels. The Bulkley River and tributaries were underseeded with
fry in 1986, to roughly 23 to 35 percent of capacity. The mainstem Bulkley
River had fry densities at 25 percent (or 50%) of saturation levels2. Two
tributaries, Trout Creek and Canyon Creek, were at 16 percent and 17 percent
of fry capacity, respectively.

DISCUSSION

Two of the main factors affecting the level of fry saturation, including
escapement of adults (potential egg deposition) and survival from egg to fry,
are discussed here. Preliminary data indicate escapement of Bulkley/Morice
steelhead in 1985/86 was slightly greater than the recent average (1980 to
1984) and roughly two-thirds the estimated maximum (Table 3). The 1985/86
escapement may not have been enough to seed the entire Bulkley/Morice system
to capacity 3.

Survival from egg to fry may have been severely affected by a major
flood event on June 16, 1986. Flow records from WSC (Table 4) indicate
severe flooding in most areas of the watershed, as 5 of 6 stations had flood
flows in excess of 500 percent of mean annual discharge. The Morice River
was not as severely flooded. On-site observations of physical habitat
indicated that several of the index streams were severely affected by the
flood (e.g. Canyon, Trout, and Goathorn creeks; G. Schultze, pers. comm.).
Extremely low fry densities in Canyon, Trout, and Upper Buck creeks are

More data is required to verify saturation fry density in the Bulkley
mainstem.

3130,000 smolts -+ .055 fry to smolt » 2,360,000 fry » 15% egg to fry -
15,800,000 eggs + 4,400 eggs/female + 3,600 females x 2 = 7,200 escapement.



Table 3. Estimated steelhead escapement and fry population status in the
Bulkley/Morice system.

Year Estimated Escapement! % Fry Capacity?
1983/84 564 36

1984 /85 8,637 80
1985/86 5,484 60
1963-1984 mean 2,911

1980-1984 mean 4,863

11984 /85 and 1985/86 data are preliminary at this time.
Fry data for 1983/84 and 1984/85 are less "precise" than 1985/86 due to the
1imited number of sample sites and lack of WUA data.

Table 4. Estimates of June 15-16,

1987,

flood flows

annual discharge in Bulkley/Morice streams.

in relation to mean

June 15-16 Flows

MAD
Stream (m3/s) Q(m3/s) % MAD
Canyon 2.2 43.2 1,964
Goathorn 1.8 20.3 1,128
Buck 4.4 39.2 891
Upper Bulkley 13.3 115.0 864
Morice 75.8 245.0 323
Bulkley {(Quick) 137.0 721.0 526




thought to be related to this flood event. In Goathorn Creek, very small fry
(fork length in comparison to past data) are thought to be the result of
flooding, in that early redds were destroyed by the flood and fry observed
were the result of unusually late spawning.

An attempt to relate 1984 to 1986 fry population data to percent fry
capacity and adult escapement is given in Table 3. The 1984 and 1985 fry
data is known to be less precise than the 1986 data due to fewer sample sites
and lack of depth and velocity information. However, the relative levels of
percent fry capacity do agree with relative estimates of escapement. The
highest escapement, 1984/85, produced an August fry population estimated at
80 percent of capacity. The escapement required to completely saturate the
fry habitat may be in the vicinity of 7,200 adults, but depends on factors
such as average fecundity, spawner distribution, and environmental
conditions. The fry population (percent capacity) required to provide
maximum smolt yield may be quite variable as well, given "plasticity"
(compensating factors) 1in survival rates. Only long-term monitoring can
clarify these issues.
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Appendix 1. Analysis of steelhead stock monitoring data by stream.



Bulkley River - Mainstem

The mainstem Bulkley River was sampled at five sites in 1986, covering
the stream from the Suskwa confluence, to Barrett. Fry densities were low at
all sites (Table Bl), with a mean density of 21 fry/100 m2. Densities
adjusted for WUA (depth and velocity) increased only slightly, to
23 fry/100 m2, Comparative data is limited to two sites in each of 1984 and
1985. Mean density in 1986 was roughly equal to that of 1984, and less than
that of 1985. At the one "consistent" site, Suskwa confluence, fry density
was much lower in 1986 than both 1984 and 1985.

Sampling from all years indicates relatively low fry density values in.
comparison to other systems. "Calibration" fry densities per 100 m2 in other
similar sized systems include 145 in the Chilko River, 94 in the Chilcotin
River, and 147 in the Kispiox River. While the mainstem Bulkley may be less
“productive" than these systems, it does appear to be underseeded with
steelhead fry. Significant flooding in mid-June may have affected mainstem
incubation.

The mainstem Bulkley has never been investigated in terms of habitat
availability and carrying capacity. Very rough estimates of fry numbers
present and potential capacity were calculated for this report (Table B2).
Sampling in 1986 revealed useable width for fry was roughly 7 m per m of
stream edge. Assuming that only one half of total stream length is useable,
then total useable area was roughly 1.08 million square metres. The 1986
population was therefore 250,000 fry (1.08 x 106 m2 x 23 fry/100 m2).
Capacity of the stream is unknown at this time, but is probably in the range
of 540,000 fry (if maximum density is 50 fry/100 m?2 useable area), and up to
one million fry if the maximum density is closer to 100 fry/100 m?2 useable
area (as in the Chilcotin River).



Table Bl1. Steelhead fry densities in the Bulkley River, August 1984, 1985,

and 1986.
1984 1985 1986

Site No./100 m2 No./100 m2 No./100 m2 WUA No. Useable 100 m2
1. Suskwa 46 41 13(12-13) .83 16

2. Trout Cr. - - 13(13-13) 1.00 13

2a. China Cr. 9 - - - -

3. Smithers - - 26(22-30) .98 27

3a. Tatlow - 41 - - -

4. Quick - - 21(18-24) .84 25

5. Barrett - - 47 (40-55) .98 48

mean 28 41 21(11-41) 23(12-44)

Table B2. Estimates of Bulkley River steelhead fry capacity and August 1986

population.
Total Useable Useable Fry Density Estimated
Length (km) Width (m) Area (m2) (No./100 m2)  Number
1986 population 154 7 1,078,000 23 248,000
fry capacity! 50 540,000
fry capacity? 94 1,013,000

lysing maximum Bulkley River density of 50 fry/100 m2 useable habitat.
2using Chilcotin River calibration density of 94 fry/100 m2 useable habitat.
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POPULATION ESTIMATE RESULTS

STREAM NAME: BULKLEY SITE: I(Smkw) SAMPLE DATE: 860818
SITE DIMENSIONS:  AREA (50.M) 173.6 METHOD: E ENCLOSURE: P
LENGTH (M)  13.9
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  F1SH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
HMIN MAX MEAN S.DEV, MWT.(B) C1 €2 P NUMBER  BIDMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
CH W 00 3% 61 45.1 6.7 1,08 8 0 8.0 8,7 0.09 8.05 0.52
co W00 38 64 46.8 3.9 1.8 84 1 96.7 124.2 0.36 0.72 6.24
w W 99 79 79 79.0 0.0 4,68 1 0 1.0 4.7 0.01 0.03 0.06
LNC N 939 40 83 62.9 9.6 3.06 4% 14 66.1 202.2 0.38 1.17 4,27
M W 99 40 51 46.3 4.6 1.38 2 1 4.0 3.3 0.02 0.03 0.26-
RB W 00 27 47 31.4 4,7 0.3 20 2 22.2 8.1 0.13 0.05 1.43
RB W 01 53 85 67.4 7.3 349 18 2 20.2 70.6 0.12 0.41 1,3
RB W 02 129 129 123.0 0.0 23,01 1 0 1.0 23.6 0.01 6.14 0.06
wupg = 0.$3 for *fr—i
QS% wn ﬁclmc Il'm;h 7£)—r [r\\{

=222 (2.U-234)

?," M).:aﬁ-



POPULATION ESTIMATE RESULTS

STREAM NAME: BULKLEY SITE: 2 (Tvowt)  SAMPLE DATE: 860819
SITE DIMENSIONS:  AREA (SQ.M)  69.1 METHOD: E ENCLOSURE: P
LENGTH (M)  14.4
SPECIES ORIGIN AGE  FORK LENGTH (M) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WI.(G) CI €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
co H 00 42 957 50.1 4.1 1.4 14 4 19.6 30.1 0.28 0.44 1.36
M W 99 30 52 42.4 3.6 1.08 31 13 33.4 37.9 0.77 0.84 3.71
RB W 00 28 43 36.1 3.1 0.3 9 0 9.0 4.9 0.13 0.07 0.63
RB H 01 & 62 62.0 0.0 2.e2 1 0 1.0 2.6 0.01 0.04 0.07

WuA ~ .00 s F"‘/
4S% c-L.  fv
N:qg.o ( 9.0 - 9.0)



~

POPULATION ESTIMATE RESULTS

STREAM NAME: BULKLEY SITE: 3 ($mithers) SAMPLE DATE: 860820
SITE DIMENSIONS:  AREA (SQ.M)  S1.6 METHOD: E ENCLOSURE: P
LENGTH (M)  13.4
SPECIES ORIGIN AGE ~ FORK LENGTH (M) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(G) C1 €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
CH W00 353 &7 0.0 7.0 2.47 e 40 2.0 4.9 0.04 0.10 0.13
Co W00 36 52 44.1 3.6 105 73 22 104.5 110.0 2.03 2.13 6.79
LNC W 99 16 55 35.9 0.1 066 16 5 23.3 15.3 0.45 0.30 1.51
M H 99 33 ¥ 4.9 4,5 1.%2 8 4 .75 10.7 le.2 0.21 0.31 0.69
RB H 00 26 36 30.2 24 031 11 2 13.4 4.2 0.26 0.08 0.87
RB W 01 3% 79 70.7 7.3 4,01 e 1 7.2 28.9 0.14 0.36 0.47

wuA = 0.98 b —Fr?l
ASY% et . v fry

N

N 134 (1.5 -154)

) \;\vj'.



POPULATION ESTIMATE RESULTS

STREAM NAME: BULKLEY SITE: 4 (Quick)  SAMPLE DATE: 860820
SITE DIMENSIONS:  AREA (SQ.M)}  94.0 METHOD: E ENCLOSURE: P
LENGTH (M)  16.9
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  FISH CAPTURES  ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(G) C1 C2 P NIMBER  BIOMASS NUMBER/M*Z BIOMASS/M*2 NUMBER/M
co H 00 33 57 46.1 43 121 24 U 44,3 33.4 0.47 0.57 2,69
LNC W 939 28 79 49.0 123 1l.62 26 10 42,2 68.3 0.43 0.73 2.36
i H 99 4& 4 4.0 0.0 1l.40 1 1.5 1.3 1.9 0.01 0.02 0.08
RB W00 27 38 30.5 2.7 0.3 e 3 19.7 6.3 0.21 0.07 1.19
sU W 99 80 80 80.0 0.0 10.24 1 1.5 1.3 13.7 0.01 0.13 0.08

wag = 0.84 v fry
5% c.L. for —/w«/
A (9.7 (1.2 -22.2)

/



POPULATION ESTIMATE RESULTS

STREAM NAME: BULKLEY SITE: 5(Gavrett) SAMPLE DATE: 860820
SITE DIMENSIONS:  AREA (S0.M) 5.6 METHOD: E ENCLOSURE: F
LENGTH (M)  17.6
SPECIES ORIGIN AGE ~ FORK LENGTH (M) MEAN  FISH CAPTURES  ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV, WI.(G) €1 C2 P NIMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
£o W 00 38 38 45.4 4.6 116 15 10 45.0 92.d 0.69 0.79 2.36
M W 99 28 44 34.0 42 0.3 11 6 24.2 13.4 0.37 0.20 1.38
RB H 00 23 39 31.4 &8 0,35 23 & 3.1 10.9 0.47 8.17 1.77

wus = 095 for fry
95% c.t. fr -Fn/
£ 310 (26.0 - 36.3)

.
'
gl et ad
!



Canyon Creek

Steelhead fry density at the Canyon Creek index site was very low 1in
1986 (Table Cl). Observations indicated severe flooding (June), and
subsequent channelization may have affected the steelhead fry population
(G. Schultze, pers. comm.). Size (mm fork length) of steelhead fry in 1986
was much smaller than 1984 or 1985; mean length in 1986 was 32.7 mm, compared
to approximately 40 mm in 1984 and 1985.

The carrying capacity of Canyon Creek was roughly identified at 8,024
smolts in an earlier modelling effort (Tredger, 1982). Working this figure
back to required fry, using a survival rate of 0.055, estimated fry
"capacity" 1is 146,000. The 1986 fry population was therefore at roughly
7 percent saturation, taking the maximum sampled density (1985 -
119 fry/100 m2) as being the fry “calibration density." 1In fry numbers, this
7 percent is in the order of 10,000 fish.

Table Cl. Steelhead fry densities in Canyon Creek, August 1984 to 1986.

1984 1985 1986

No./100 m2 No./100 m2 No./100 m2 WUA No./1002 ysable area

Site 1 77 119 6 .79 8
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POPULATION ESTIMATE RESULTS

STREAM NAME: CANYON SITE: 1 SAMPLE DATE: 860821
SITE DIMENSIONS:  AREA (SQ.M)  47.5 METHOD: E ENCLOSURE: P
LENGTH (M)  11.3
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WI.(B) C1 €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NLMBERM
co H 80 62 65 63.7 1.5 3.08 2 1.7 2.7 8.2 0.06 0.17 D.24
w W 99 4% 132 88.0 34.1 9.47 2 1 4.0 7.9 0.08 .80 0.39
LNC W 99 94 97 9.5 1.5 10.02 2 0 2.0 20.0 0.04 0.42 0.18
RB K00 32 34 327 0.9 0.38 3 0 3.0 1.2 0.06 0.02 0.27
RB W01 6 8 731 39 4.37 3 2 11.6 90.9 0.24 1.06 1.02
RB W 02 91 108 98.7 7.0 10.73 3 2.5 4.0 42.9 0.08 0.90 0.35

wyh = G for fry
45/ C.L. oy -F/f
J - 2.0 (3.0 % }.0>



Trout Creek

Steelhead fry density (wild) in Trout Creek was relatively low in 1986
(Table T1). Density adjusted for useable area (WUA) remained low. Some
evidence of flooding was noted (G. Schultze, pers. comm.). Total useable
area in the accessible portion of Trout Creek is roughly 7,000 m2
(1.1 km x 8 m width x .8 WUA) under average summer conditions. The 1986
steelhead fry population was roughly 2,500, just 16 percent of the suspected
fry capacity of near 16,000 (using 1984 as maximum).

Table Tl. Steelhead fry densities in Trout Creek, 1983 to 1986.

No./100 m2 95% C.L. WUA No./100 m2 ysable area
1983 122 - - -
1984 226 213-240 - -
1985 78 67-89 - -

1986 29 0-114 0.83 35




POPULATION ESTIMATE RESULTS

STREAM NAME: TROUT SITE: 1 SAMPLE DATE: 860819
SITE DIMENSIONS:  AREA (SO.M)  31.4 METHOD: E  ENCLOSURE: P
LENGTH (M)  11.2

SPECIES ORIGIN AGE  FORK LENGTH (MY) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES

MIN MAX MEAN S.DEV. WT.(B) CI C2 P  NIMBER BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M

co W 00 4 60 49.7 5.0 1.5 2 2 24.2 36,7 0.77 1.17 2.16

RB H 00 44 44 44.0 0.0 0.94 1 0 1.0 0.9 0.03 0.03 0.09

RE H 01 69 70 69.5 0.5 3.68 2 0 2.0 7.4 0.06 0.24 0.18

RB W 00 3¢ 47 4.0 54 0.9 3 2 9.0 71 0.29 0.23 0.80

RB W 01 6 8 73.9 7.5 457 7 1 B.2 7.3 0.2 1.19 0.73
wua = 0.43 S —Fr«{

AS% C... v §y
e 2.0( o - 3¢.0)



Goathorn Creek

Goathorn Creek, a tributary of the Telkwa River, was sampled at two
sites in 1986 (Table Gl), with comparative data available for 1983 through
1985. Fry density in 1986 ranged from O up to 94 per 100 m2, The wide
difference in fry densities at these two sites may be explained by (1) poor
substrates in Site 2 and (2) unusually late fry emergence due to mid-June
flooding (G. Schultze, pers. comm.). The fry in Goathorn were very small in
1986 (x FL = 26.2 mm), compared to a 1983 to 1985 mean of 38.8 mm. This may
be due in part to the timing of the June 16 flood; timing of this event was
such that early eggs were destroyed and late spawning was delayed even
further. As the fry had obviously just emerged, distribution may not have
occurred over the whole stream.

Table Gl1. Steelhead fry density in Goathorn Creek, 1983 to 1986.

Year Site No./100 m2 (95% C.L.) WUA No./100 m2 useable area
1986 1 94 0-206 0.91 1.03
2 0 - 1.00 0
X 47 Y4
1985 X 26 - -
1984 X 18 - -

1983 X 22 - -




POPULATION ESTIMATE RESULTS

STREAM NAME: GOATHORN SITE: 1 SAMPLE DATE: 8a0821
SITE DIMENSIONS:  AREA (SQ.M)  26.8 METHOD: E ENCLOSURE: P
LENGTH (M) 7.6
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(G) C1 €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
RB W 00 24 29 26.2 1.3 0,20 10 ¢ 23.0 2.0 0.94 0.19 3.29
RB W 01 8 8 81.0 0.0 35.89 1 0 1.0 3.8 0.04 0.22 0.13

wap = 0.9 fr fry

9S% cL. for fry
J+ 250 (0- 55.0)



POPULATION ESTIMATE RESULTS

STREAM NAME: GOATHORN §ITE: 2 SAMPLE DATE: 860821
SITE DIMENSIONS:  AREA (SO.M)  34.8 METHOD: E ENCLOSURE: P
LENGTH (M) 8.7
SPECIES ORIGIN AGE ~ FORK LENGTH (M) MEAN  FISH CAFTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WIL(G) €1 C2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
w H 33 108 108 108.0 0.0 11.%7 i 0 1.0 12.0 0.03 0.34 0.11
RB W 01 39 72 64.8 3.0 3.05 6 0 6.0 18.3 0.17 0.53 0.69
RB W 02 720 9 8.5 1.5 6.03 2 0 2.0 i2.1 0.06 0.33 0.23
Re H 03 108 121 114, 6.9 16.67 2 1.75 2.7 44.5 0.08 1.28 0.31

wyh = /.00 Hr #
9§ Vo Cto by Z,
~o= 0
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Morice River

The mainstem Morice River was sampled at four sites in 1986. Mean
steelhead fry density was 53/100 m2, the highest yet recorded in six years of
data (Tables M1 and M2). Fry density adjusted for WUA was 63/100 m2. This
adjusted density 1is quite low in comparison to some other systems (e.g.
Chilcotin River = 94/100 m2, Kispiox River = 147/100 m2); however, it may
represent saturation conditions given the low productivity (TDS = 30) and
high summer flow (summer flow greater than 100% of MAD) conditions. Assuming
this represents saturation, then fry capacity of the Morice River is roughly
30,0001,

Table M1. Steelhead fry densities (No./100 m2) and WUA estimates at 4 sample
sites in the Morice River, August 1986.

Density Adjusted Density
Site (No. /100 2) WUA (No./100 m2)
(11) 3 Mile 66 (0-172) .79 84
(1) Aspen 41 (26-55) 1.00 41
(2) Lamprey 67 (15-119) .80 84
(4) 21 Mile 39 (22-56) .89 43
mean 53 (32-82) 63 (31-112)

Table M2. Mean steelhead fry densities (No./100 m2) in the Morice River,
1980 to 1986.

1980 1981 1982 1984 1985 1986
14 29 16 14 36 53
(32-82)

Nength = 86.7 km; wetted width = 52 m; useable width (10%) = 5.2 m useable
area = 450,000 m2; fry capacity = 450,000 m2 x (63 fry/100 m2) = 284,000
fry.



[ ot b e et ¢k

e . W1YC ONISSIW = 655°5656= ONY 3T1GVII7ddV_1ON = TIT*TTIl- LWkl S2OA
¥ e emrmassmsssccrsrtrascasmwesne J eccecscseacmecceecscsanmareveas § SeoeeOeBCtocCeaCsaeETeeormaTaaes §f eeoeanomcasctennaacsectuanaacee ¥
» L 1201 S/fEW 00€°¢ET + T 00 S/EM 008°TT ¥ 22 8%61 S/tH goce ot * L TI8ST _s/¢W  0b3°6 * - ;
« L T20T S3¥lIk EGH*D « T 00 S3INLIn SZThe0 © w22 9467 SIVIIN 040 -« & 19T S3¥L13Iw TEE"D PRI B ‘
i » 52 LR2T S/EW opsgete + 0% 6257 S/CK 000°ct » 62 9¥E  S/th poz 2t s €2 6 12 "S/EW- - 008°¢CT .
L. . » 82 L2V _S3I¥LIW__LLG*0 * 0F 626T  S3MLIK T8b°0 + B2 96  SIYLIN 4EH°0 * €2 6 T2 SIWIIW _T94°0 .
i * AYC 3Ial4  SLIND InNvA * AVO 3INIL SLINN 3INTvA ®= AY0 3IWIL SLINN nIva » A¥C 3WIJ SLINA A * Yy
*  ZIJYYHISIO CGNY *1H 36nvs - J9¥VHISIO aNY *1K J9nve x  J9YYEISIO OGNV *lk 330ve ¥  Z9YYEISIC ONV “IH 39nVe »
. *1SAT *NI« CNV *XVW *  *ISNI °*NIW QONY °"XVW ¥  "ISNI °NIW CNV *X¥W_____® _ ®ISN]I *NIN OGNV °XVYW = b
, . 000°0081Y = CHYd =  000°008C% = Ch¥d » 000°00¢L2 = €hyC * 000°CO&2E = EWYQ » ]
! *  00T°91 = NY3h . 00b°€T = NY3H ¥  QOR*IT = N3k *  002°271 = NV3W .
M ¥__ 00746 =_vicd ¥ (q08*sTl4 z 1viQl s _006°SIf = Ivial » _0GI°6)¢ = 1vl0l * A
¥ e et et e e c —rm e e r e m e crer e | S e ReramEcCeRCcEre T T TaGTaTeERTee | SN CeCeEmGCrTeeEEeCRaGOTaTeaemeaee | e et amCCerreEaEeOeeoe S es Smomee £ )
1 »  TIT*TTIII- TIT TTITT~- I = o0k eT ortee 1€ = TTT°TTT1- TIT°TITI~- 1§ »  0OE°*2T bsHe0 If =
| «  006°02 2150 oe = 00L°%eT . 9l%°C ... 0f _* _ TTTTTTII-  TITSTTIII- 0E = 0O0CS°2T . 9£%"0 . ... 0% .« |
: » 0gg0°re €15°0 52 o« g0Z°41 8940 62 »  TTTTTTI- TTIT*ITII- &2 =  0OOL*21 Teb°0 62 = 4
% « 00L°0% £55°0 82« 00T"%T §94°0 §2 ~« 000°2T 0Eb°0 - 62 =  000°¢€Y 9840 82 »
! S = 003°%32 335°0 2= 038°%T - 354°0 b2 _x  QO0L*IT $24°0 l2 = _ 002°%71 150 12 = )
m »  000°02 8G5*0 92 = 002°ST 664°0 92 «  DOS°TI T2heD 9z »  QO0C°f1 2640 9z = ¢
] v L » » ¥
M *  009°57 2860 S2 s 002°C€T 0S¢0 G2 _ ¥ _ 0Q0K°TIT ___02%°0 G2 _» ___GO09°§T - 9S%°0___ _S2 %
; v 006°8T 146°0 hZ 00251 0S40 %2 s+ g06°0T 0tHh*0 €2 » gOL°fT gcte0 b2 = C
: «  g02°81 6£G°0 2 » 09T°cT 8440 €2 = 009°0°T S06°0 €2 »  €03°¢T 096°0 £2 =
20088 v£5°0 22 _* poz°¢cl 6840 22 e _009°0I _Ggt°g 22 » 004°€1 $G4°0 22_=»
i «  DOL"LT %2G°0 12 0« 00b*cT €C4"0 12 + 00L°0T L04*0 12 = 002°€t FA-LRY) 12 » G
1 hd * 3 » .
M v 008°31 11379 92 » oogcel e B2 __008°0T _ . __60%°0_ 02 €O B 02 % _
; «  095°GT 356°0 6T = gog et 61 x 006°01 0T4°0 6T =+  COC*f1 8T w O
« 008°%T qLh°0 BT =« 00G°¢T GSt®0 8T » Q00°TT ALRR] 8T » 006°¢CT 8T » z
L _*_ 00561 SLY°0_ LT _» 00L*fT 1¢h°0 L1 x  0g&°0l a14°¢ LT = _ 00Q°SY L1 = z
w * 00b°b1 0Lb"0 9T o« g0s°cT zes o ST =« QQO0°IT AT 9T =  002°*¢1 91 * Qs
H * L] ¥ » » ‘
M = 03%°VI aLb g ST 00S°€T  _ SC€4°0 ST ¥ __GO00°TT . 2TI%°0 ST __» __ _COTSET . . 2G%°0 . ST .
m = gagest 56340 LR S 009°¢<T Legée ¥T = 00O°IT 214°0 4T 00T°E1 6¥v°0 L S C
: «  005°4%1 LA ST = 003°¢1 9¢cy°¢ €T =+ 000°TI £Tv°0 €T » 009°21 1133} £1T = )
; % GOWCHT _ TlY%en_ 20 = 004L°£T 6S¢°Q 2T = 00Q°TY 2160 2T = __006°21 Shh0 21 _» )
| « 00T*®T  93b°0 IT +»  DOL®ET 654°0 TT =+ 000°11 ATH TT «  006°21 TR T = ¢
i ¥ ¥ » - »
¥ 392°4%1 L3560 ot = 00L°¢CT .o BE¢°0 01 .+  QQO°YIT = €Ib°0 % 002°2T . ... T44°0 01 . )
! . gde2°4r L3beg 6 . goLe°¢cT 6cy°a 6 = gO2°IT SIH*D x  00G°01 €040 6 * LU A
! v 002°¢T L34*0 8 . 809°¢T 9¢4°0 8§ v 00WeTT 6T4°0 = 086°¢ v6€°0 8 =
: e 00HET 9560 L . 09S°¢€1 veH0 L= ___Q0g°1y I2%°0 »___016°¢ 2650 L =~
»  009°f1 LEb°D 3 s 008°21 chb 0 9 » QG6B°TI 924°0 = 026°¢ 26¢°0 9 &
* L) » * - »
: » 098°¢t 196°0 G o« poee2t 9840 . .006°TT . 824°0__ ¥ __00R®6.. ... _268%0. .. .. § =
, . «  006°%1 29%°0 v = gose2t 6€4°0 ¢ & 006°TT L2s0 « 056°6 £6€%0 y {
«  096°€T £94°0 g e 00421 CI R € « pore2t T€b°0 *  066°6 $65°0 g =
e * __ 00T°HT 59%°0 2% 003°2T FAX R | 2. __gQtrezy 0cy°g s __000°07 ¥6€"0 2 __ =
«  002°%1 8940 T = 002°21 ALHL: T = g00°2% ocyeo x 000°01 GEE®0 T = L.
¥ e e s s ecmc st r s c e s nar tretee f e e e A E AR GRS C G S S R EEEm e ) e . - . - . - - - - ¥ cococacsccemwemsoascssenme-eees §
* S/EwW SIYLSHW » S/EW S3INLW ..%  S/SW . SIYLIW . s S/Cw S3YL3w .
« I9YYKISIC TLH 39nY9  AVd  » ZIYVHISIO  *UH ISNY9  AVG « JOUVHISIA  *LH 3INYS  Avd * I9UVHISIC  °*LlH 33N¥9  AVC =
T e e T e e mn e s r T e cctn e s § CE A AR Emc s ec N cecccARcaReESTTws | eaeRreecceeAcr T ere T r St eaeeee | A e oSN .G @ m . —————-w ¥
N % m==ses==-~ JFEL UdY =w=moe-c= 8 —mmommecme 9GE] YN cm-semmcce § eesemco=v JPLT GId msmecomcc y acmocamc= §GGT NYP —=-m=-ac=s &
UOISIAR) aun € S19fns oS 13IHS NCILVINAWCI AYYNIWITIUJ
- sagiand uoy SaguUOp S . . , e .. 903TT . "2cE SyzIAreT
1 ([ NOISIAZY OL g 39v4 9867
200C390 "0N NOILYLS  ja3rgns viva GIHSIIENDNN NOLSNOH ¥V3IN ¥3IAIY IZI¥0A YGYNY3 30 A3




SN S NS

W o 9LYC ONISSIM = €5%°6566= ONY _3T79%¥23I7dd¥Y ION = TTT*TITTI~ AWkl ZLON : —
_ ¥ e ermc e m e a s c e rr r e e e f cecccrecercamesr Tt e rmeraarce § eeaCecemeamtaascreacrecaaaennee | ceeacomceevrnercweceeaacaneewes 3}
: « I¢ L2222 s/eq ag9cLL » T€ 0 %2 S/zW__ _ 000°8e1 = T 0 0  S/EHW 000°2T__ _» T 00 _S/SW __ 008°02 = |
i * T¢€ 1222 S3¥13m E£9T°T * IT 0 2 SIHLIN 219°T *» T 0°0 S3IYITw  ELE*T *» T 0 € S3kl3Iw 0L5°0 L T b
,_ x 1T 00 S/5HW 0C0°9¢T * 1 G&IT S/eH 000°112 x 0T 6261 S/CH 0coLee » T€ 0 42 S/tHW ggo°2¢t . ‘.
! + 1 900 S3YL3H__219°1 *» 1 G$31 S3YA3IW 0SD°*2Z » 0T 6267 S3¥I3W_962°2 * If 0 $2 S3IYIIW F£LG°T » )
; » A70 3wIl SLING INTYA = AYQ 3INIL SLINN 3NTYA * AVQ 3WI1 SLIANN INIVA ¥ AYC 3WIL SLINN 3nNTYA v o
* I9MYKISIC CNV *LH 3°nYS . I9MVHISIO ANV *lK 39Nnv9 v 394YHISIQ ONY *1H 39nv9 * I9YYFISIA ANY °IH 39nV9 .
. “1SAI °NIk ONY °*X74 ® _ "ISNI °NIW ONV °*XVW . ___°*ISNI °NIW QONV_SXVK * *ISNI °NIW_ONY_°*XVW LI B
; . 000°0C000¢ = SHYG . 000°00093LY = EwvC * 000°000295 = gWYC . 000°00C02T = CHVO * A
i . gnneztr = NY3n * 000°8LT = NV3H . 000°L12 = NVZIW . 00L%b¢ = NV3W » :
* 09H°0L4¢C = _Jyiol . 000°11C¢S =_Jvs0l . 000°6449 =_1vliad ) 00b°98¢1 = Ivi191 .
¥ e s e e et s T e S c e mmmemE § e e e e T C S RS N EE - R R R J G S em e e W P W - B T e s e e W ae - »
. D0s°8L 69T°1 1€ » 800°04T 525°1 1€« TIT°TTII- TIT*ITI1- TIE = 000° 421 12¢°1 I§ =
. 00¢°*61l LLI"t 0¢ 000°96T 0SS*Y  ____0f_»  000°602_ ___hk0 2 0 = 000°601 £I4°I 0c_»_ | _F
. 00c°09 LBI°T 62 » 000°¢51T goLt 62 000°802 9£0°2 62 » 004°S6 L0g°T 62 = it
- 009°06 991" 92 = 000°9ST SEL*1 82 » go0*202 8202 82 » 00T* 46 912°71 82 «»
1 L hd 00%°1§ c6T°1 A2 » 090°1971 g¢clet 13 = 060*602 0bp0°2 12 = Qo0c* 6L 9¢1°1 L2 = -
. 106°273 L0231 32 » 000°631 SLL*t 9z = 000°412 690°2 92 =« 069°¢9 »90°T 92 -» g
» ¥ » » L]
i . 002*SS 9221 G2 0+ 009°13T  _SEI°1 __G2_»__ 000°0232 301°2 G2_» 006°LS _B&E°N G2 e ___. g
; » 006°*LS Ly2T b2 » 000°TLT 1L18°1 LT 000°422 621°2 ¥2 » C06°€S L56°0 LY (> 1
i . 000°T5 FAEA €2 » 000°TLT 6281 €2 = 000° %22 c21°2 €2 » 005°0¢ c26°0 £ =
i _ * 0048 962°1 22__» 009°121 518°1 22 » 080°222 911°*2 22 = 00L°6% 206°0 22 = _
i . 00h°L6 g2et 12 n09°691 808°1 12 % 000°622 yeT2 12 = 005°CH 2L8°o0 12 » <l
i hd L » » »
' . 009°207% 09<"T . 2 » 900491 . Lel®1 » pzZ_» 00i°2%b . __BSE°0.___ ... 02. . s__ .
i » 900°L01 leg*t 2 000°291 g5l ¥ 6T = 009°8¢ S51°0 61 = D
w . 000°*1TT TEb°T CRGN 060°997 8€EL*T 61 » 000242 0gg e 8T « 0cc*s¢ s9L°0 -] S T
.“ o * 0 00073TT 5SS Y LT » 000°531 LO6°% L1 = 000°bh2 0h2+2 LY s 0OGSHE ncren LY = i
. 000°121 86h°T 91 » 000°23LT cZ8°1 91 = 000°562 962°2 9T« CObv*cs 9cL°0 91 = Cm
. . » » . -
. 009°921 2¢G6°1 ST o« 000°8LT __B¢c8* > 4222 _SI_ = 0go*ss £€L°0 ST_.» .. b
. 900°08T 29s°1 LB S 000°€81 0€8°1 YT o« 000°2¢2 YL1°2 9T = occe2¢ 82.°0 L2 O
, . 000°0ST €95°1 €1« 000°43T TT6°1 R 000°bE2 v81°2 €T » 008°1¢ g2L°0 1) L
| % 000%0EY  L1SG°T_ AN 000°051 926°1 21« 000°042 LI2°2 21 _» 005°0¢ _101°%0 A S
. 900°0¢1 Les 1 IT 000°061 T¢6°1 18 S 000°G6%2 9422 IT » 00L°62 2890 TT o«
» ’ » » x ] 1
; « 000°0¢T 8¢cs*1 0T » 000°591 #2€°1 0T = 000°9%2  0G2°2 0T s« 009°12. _ _ _£99°0._ _ O% _* ___ }
] . 000°0¢T 15G°T 5 * 000°3897T 026°1 6 * 000°2462 c2g*e 6 * 009°92 £59°0 6 * '
. 1151 8 . 000°5891 9261 § » 000°4g2 €872 8 » gosec? Sg9°0 g =«
s . TLS* L s 000°T6T £g6°1 L __» 000°8§t2 G60°2 L . 000°*42 919°0 L »
. cL5°t 9 * 000°261 261 9 . 000°856T 9 . 000°¢€2 £09°0 9 *
L] - N ) X . »
. 000°%ST 96T G v 000°%6T  HC6°T & %  000°28T . ..x __Dpge*ee 2eS°0. S s
- ' 000°6¢T 586°T b . 000°002 T66°1 v x 000°0LT . 006°12 186°0 1] . !
. 000°GST 065°T £ * 600°202 520°2 € * 000°TST . o812 S8c°0 € *
. 000°GEY 255°1 2 * 000°5602 bygee 2 s Dpod°*2ZST 2 pober2 8160 2 =
. 000°9¢1 091 1 x 000012 9402 1 * 000°0+T . ooo°*t12 - vic*0 1 . L
T A s e c e e s s asc e mne § CA s CcccececcnScacacceccccare § ccSchmcseccaecmetccenccccewerne ) emceeccccacammmaeaacseesacee §
. S/%R SIULIN . S/¢€H PR EL T S/5W CS3WAZwk . s _S/SW._ . S3¥l3m ¥
s 94YRL3SIQ *1H 35NY¥E  A¥d = 33WYHISIQ *14 3SNY92  AYC = 39NYHISIG *1H 39NnY9 A¥Q = Z9YVHISIC *LH 39NV AVG » )
L L L D e L T I I e e L T mew § sescccmeceosetemccccesacersecerr | secceccccecesccwsdcecanceocces 8
- # mmmmm——-. ~ 9361 SNY ==vwwevee ¥ scccwomce GFET] WP —=cw-ws~e § cwcsmcce~ JPE] NP ===cce=== § ecccw=ec= 9GET AYH ======i-= & k
uojsiaas aun e $19[ns Inos 133HS NOILVINDWCD AYYNIWITINYd
seonand oy SIIUUOD $37 o o o 90TT *J°E SYIAPOINVA
r NOISIA3Y OL 9 39vd 9861 § AON
_ 2000350 *ON NOTLIYLS 103rans viva GIHSITBALNA NOLSNOM YVY3N ¥3AIY 3ZIYON YCYNYD 40 A3AYNS rIiym
N _ - —




AL i i,

JIT TIT1- VEL

210N

. Y19C 9NISSIN = _656°5556~= _ONY _316¥II1dd¥ _10N = .
ﬁl § caceacsmnerrmseccccamrsemeeas | ceemeeemeveRAcmecereeneaeane §
e 2 .21t S/%vW . 000°T4 ___» 0Q 0 62 S/¢A . QGOL°TH -
s 2 211 S3YI3A T128°0 » 0 0 %2 S3YL3IN ©28°0 .
« & 129 S/EM 00b°L9 » 4 6G¢ S/7ENW 00€°08 »
- s § 128 -S3W13IW §l0°T *»_ b EGC SIULAW 98T°X L]
* AYQ 3WI1 S1INN INIvA * AVQ 3JWI1 SI1INN INYA .
. SOV KISIQ ONY °1K 39nv9 » SOUVYHISIC ONY °LH 39NY9 =
L ¥ _.YISNT_ °ONIW CNV _°X¥W __._ __ » _ _*IShI_°*NIW _GNV_°XVW . .*
* 666°6666- = Ewvd » 000°00CLST cWYa ¥
* 565°6666= =z NVY3W » Q0S~ 09 NVY3W .
- » 6866666~ = AvIGY L 00T°ST61 IYLQd L]
¥ emmamwsrcmmo - ----- crammere § ecemcmemcsererceccecccscacccawe §-
» 666°6666~ 666°6E666- 1L » TTT*ITT1- TIT 111~ 1Tt »
... % B66°66H5~__ . _666°6696~ __0F__®___ Q0S°26 . _l£F°0 .. _ 0L _=*_
» 666°6K66~ 666°6666~ 62 000°€Y cY¥8°0 mm *
. 665°6665~ 666°6566~- 82 = g0&a°2t T48°0 g2 »
» 666°6666- 666°6666~_LlC = g08°sh 0S6°0 LS »
- 666°6666~ 666°6E66- 92 » QoL 4% g696°0 92 =
» L L J
_co_u_>2 oun e s3alns ynos ~ e L. % __6GHE*666E~-. _6E6'6EEE~- GZ_ » 002°S9% §98°0 G _» _ .
s3Qqnd UOU $aBULOD S . 666°6665~ 6666666~ &2 » 00t°9¢% [ 7%°Aa )] b2 =
! NOISIAZY OL . 00v°0S 026°0 ge = 00T°S¢ v18°0 €2 =
- 33|...l:x;i-5m.,m:m ViYQ O3HSIIgNdNN .. . 00S5°1S 1€6°0 22 _» 00b°S 4 gL8°¢ 22 _»
L4 009°26S €50 12 = go9°Ld 066°0 12 »
L] » L J
! . __fp0S*eS __ ____€S6°0 ___ . .»___000%€e%_ ___S06°0 . . 02 .+_
H ‘ L 009° 4G ¥9¢6°0 L] 0o0L°0¢S £26°0 6T =
! L 000°9S 6L6°0 » ‘90T 2¢ 8g6*0 8T =
O S » anlL*lg FR-T-5] » QqoLegs $66°0 L1 »
. gglL*s8s 90T . 000°9S 6LE"0 9T »
¥ ¥ »
% 002°09._. . ... 8Y0°T ___ _ST __= __ QO0g°€c__ . £200°1 ST »
. Q0T°*T9 9201 YT o+ 00T*29 hE0°t YT »
- go00°29 €€0°1 €T = 00S°® 49 4G60°1 €T =
S — » 0959 Lb0°*} cT = 00%°49S 610°1 21 =
»  00G°G9 290°1 IT = 00f£°1L gTI°1 1T =
L] ¥ »
®_ 00899 . . 0l0°% 0T .= .002°S1 . _  £hI°t 01T =
» 00T*L9 Si0°1 6 » 00¢e°9¢L £GTI°1T [ .
. 00T*G9 090°1 ] * 00G° L €911 ] L
e e e _ ¥ 008°09 g20°t L * 00L°%4 2L1°7 A »
. 00L°bC 996°0 9 » 00b°€l 8LT°t 9 *
» 2 . »
. 00884 £06°0 Q. % 009°€L. . . 081°% S =
L] 0oL b 098°0 b . 006°6L £8I°1T 1 .
. gg8°ch 048°0 € . g02°*€!l 9L1I°t € L]
[] 009°1% L28°0 2 * 0018 9971°1 2 L
. 00€°Ts L F4:Ad] I * gos°*1!l S9T°1 T L
uojSiAR) sun e 8jains ynos ¥ Cmecccsenceercmssceccccccane § Smemavmecsameeemcccecesecmees §
$8QlqNd Uou $PUUOP 557 hd S/EW SIYLIAN . S/CH S3Y13m L
NOISIAZY OL » 39¥VYHISIA *iH 3°2nve AVGC » Z9¥VHISIC *1H 39NV9 AYG =
jo3rans ﬁ«é q GRHSITENIN ¥ mmecmmemececccecmaccccescaas ¥ sesecccecsee-cc-seemsce=m—eane & L
S MR - ¥ e-o-=ee=s 9§67 10 ermc===o=e ¥ -ecec—=-- 9§67 mmemmedee ¥
i oqg SIAE1 oun v $19Ins nos 861433 , h
133HS NCTIVINdWCI »chNrH._uzm saglignd uou sapuUOp S5
NOISIAZY OL JOSTT °2°€ SYSANOINVA

239C359 °ON NOTI1YLS

. o FOMﬂnam Yiva a3HsIgNdNN
NOLSACH YY3N ¥3AIY 3IIH0H

I3 39vd

9961 ¢

ACN

VOYNVY3D 40 A3ANNS ¥ziyn

.. [ e i

[LTTRTIRRVS P Iy




POPULATION ESTIMATE RESULTS

STREAM NAME: MORICE SITE: 11 SAMPLE DATE: 860822
SITE DIMENSIONS:  AREA (SQ.M)  98.0 METHOD: E ENCLOSURE: P
LENGTH (M)  11.2
SPECIES ORIGIN AGE FORK LENGTH (MM) MEAN  FISH CAPTURES  ESTIMATED TOTAL CALCULATED DENSITY VALUES
MEAN S.DEV. WI.(6) C1 €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
CH H 00 41 66 51.7 6.1 1.08 49 26 104.4 165.2 1.07 1.69 9.32
co W 00 45 60 54.7 3.9 2.04 4 0 . 8.1 0.04 8.08 0.36
LNC H 93 61 66 63.7 1.9 2.9 3 1 4.5 13.4 0.05 0.14 0.40
M H 99 42 42 4.0 0.0 1.00 1 1.5 1.3 1.3 0.01 0.01 0.12
RB H 00 26 44 31.9 4.2 0.38 18 13 84.8 24.3 0.66 0.25 9.79
RB W 01 e 73 67.0 4.4 3.3 3 2 9.0 30.2 0.09 0.31 0.80
RB W 02 100 100 100.0 0.6 11.00 1 @ 1.0 11.0 0.01 0.11 0.09

wua = 0.79 /wﬁ;

75/, conAd ence [limits (/’7)
N oe4s (o - 169.0)



POPULATION ESTIMATE RESULTS

STREAM NAME: MORICE SITE: 1 SAMPLE DATE: 860828
SITE DIMENSIONS:  AREA (SQ.M)  82.2 METHOD: E ENCLOSURE: P
LENGTH (M)  11.9
SPECIES ORIGIN AGE  FORK LENGTH (M) MEAN  FISH CAPTURES  ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WI.(G) CI ¢C2 P NUMBER ~ BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
CH W00 33 70 49.5 6.0 1.33 33 10 47.3 63.9 0.58 0.80 3.98
INC W 93 53 63 58.3 3.7 2.3 7 0 7.0 16.1 0.09 0.20 0.59
M W 99 47 30 48.5 1.5 1.94 e 1.5 2.7 4.1 0.03 0.05 .22
RB H 01 80 80 80.0 0.0 95.63 1 0 1.0 3.6 0.01 0.97 0.08
RB H 00 28 49 34.3 37 0.48 20 8 33.3 le.d 0.41 0.20 2.8
RB W 01 63 74 68.3 3.9 ¥ e 0 6.0 21.4 0.07 0.26 0.50
RE W82 112 123 117.5 3.9 17.9 2 0 2.0 35.9 0.02 0.44 0.17

WUA = /.00 /wﬁf
95% CorPdence limits [ffq,)

A= 33.% (206~ 45.)



POPULATION ESTIMATE RESULTS

STREAM NAME: MORICE SITE: 2 SAMPLE DATE: 860828
SITE DIMENSIONG:  AREA (SO.M) 114.3 METHOD: E ENCLOSURE: P
LENGTH (M)  16.1
SPECIES ORIGIN AGE  FORK LENGTH (MM) MEAN  FISH CAFTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(G) C1 C2 P NUMBER  BIDMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
CH H 00 39 o4 50.3 &l ld4e 18 3 2l.6 3.6 0.19 0.28 1.34
LNC W 99 4 60 54.1 3.6 1.84 9 3 13.9 24.9 0.12 0.22 0.84
M W 99 45 45 45.0 0.0 1.23 1 1.5 1.3 1.6 0.01 .01 0.08
RB H 00 28 45 33.7 3.6 0.44 29 18 76.3 33.4 0.67 0.29 4.73
RB H 01 722 72 2.0 0.0 4.11 1 0 1.0 4.1 0.01 0.04 0.06

wuh = g.%0 ﬁ/ﬂ

?S/a tonbidence limits ,7>
W 765 (17.5- 135.1)



POPULATION ESTIMATE RESULTS

STREAM NAME: MORICE SITE: 4 SAMPLE DATE: 860828
SITE DIMENSIONS:  AREA (SO.M) 194.2 METHOD: E ENCLOSURE: P
LENGTH (M)  27.4
SPECIES ORIGIN AGE  FORK LENGTH (M) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. MWI.(G) €1 C2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
cC H 99 43 43 43.0 0.0 6.80 1 0 1.0 .8 0.01 0.00 0.04
CH H 00 4 62 90.2 4.6 1.42 48 10 33,3 73.9 0.27 0.39 1.95
co W 00 38 30 43.1 3.3 098 15 1 20.5 20.0 0.11 0.10 0.75
LNC W99 22 71 M2 4.6 2.2 8 4 .75 10.7 23.3 0.03 0.12 0.39
ia) W 99 32 51 39.6 .4 0.8 2 9 37.8 33.0 0.19 0.17 1.38
RB H 00 31 43 35.4 28 8.350 3 19 76.1 37.9 0.39 0.20 2.78
RB H 01 68 88 78.0 10.0 5.48 2 0 2.0 11.0 0.01 0.06 0.07

wu# = 0.9 fr )(
9S% Contidence limits ( Foy)
N o= 76,0 ( 436 - [08.5)



Lamprey Creek

Lamprey Creek was sampled at three sites in 1986, including two sites in
Lamprey Creek and one site in Pimpernel Creek (Table L1). Mean 1986 fry
density was the highest among seven years of sampling data. Fry density
adjusted for WUA was 121 fry/100 m2, and since this represents the highest
density yet on Lamprey Creek, it will be used as the calibration density
(i.e. saturation density in useable habitat).

Estimated total fry population, based on extrapolated linear densities,
relative to previous reconnaissance is summarized in Table L2. The 1986
estimated population was the largest yet sampled; however, confidence Timits
are quite wide. The 1986 estimate may be inflated due to extremely low flows
when sampled, rendering riffles almost dry and reducing available habitat.
This situation may occur in any extreme low flow year (e.g. 1985).



Table L1. Summary of steelhead fry densities (No./100 m2) at Lamprey Creek sample
sites, 1980 to 1986.

1986
Site 1980 1981 1982 1983 1984 1985 No./100 m2 WUA Adjusted
1. Lamprey 1 32 18 8 26 6 23 31 1.00 31
(0-92)
2. Lamprey 5/8 50 92 29 38 66 121 196 0.90 218
(116-264)
3. Pimpernel 51 - 97 130 99 - 110 0.97 113
(87-132)
mean (1,2+3) 44 - 45 65 57 - 112 121
(0-483)
mean (1,2) 41 55 19 32 36 72 114

Table L2. Estimates! of total steelhead fry population in Lamprey Creek, 1980 to

1986.
1980 1981 1982 1983 1984 1985 1986
44,800 70,000 45,500 62,600 104,000 117,700 138,800
(180,000
-174,000)

lEstimated as:

mean density (No./m) x 2075 (Reach 1)
x 7803 (Reach 2)
x 4405 (Pimpernel)

No. in Reach 1
No. in Reach 2
No. in Pimpernel

Sampled Reach Total
x 1.35 (ratio of unsampled
stream length)

Total Population



POPULATION ESTIMATE RESULTS

STREAM NAME: LAMPREY SITE: 1 SAMPLE DATE: 860826
SITE DIMENSIONS:  AREA (SQ.M) 107.1 METHOD: E ENCLOSURE: P
LENGTH (M)  17.0
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  FISH CAPTURES  ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WI.(G) C1 €2 P NIMBER ~ BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
cc W 99 113 174 1435  30.5 33.35 2 2.5 2.7 89.5 0.02 0.84 0.16
CH K 00 46 99 51.7 3.6 1.55 7 8.2 12.6 .08 0.12 0.48
co W 00 4 73 53.9 65 1.97 37 3 228.2 448.7 2.13 4.19 13.42
LNC H 99 35 61 46.8 8.9 1.3 g8 2 10.7 13.9 0.10 0.13 0.63
M W 00 38 o6 30. 8.0 1.82 10 & 29,0 46.8 0.23 0.44 1.47
RB W 00 30 353 42.6 e.2 091 10 7 33.3 30.2 0.31 0.28 1.9
RB H 01 8 8 8.0 0.0 6.76 1 0 1.0 6.8 0.01 0.06 0.06
RB W 02 106 120 113.0 7.0 16.05 2 1.5 2.7 42.8 0.02 0.40 0.16
RB W 03 150 150 1350.0 0.0 37.12 1 0 1.0 3.1 0.01 0.35 0.06

Wun = 1.0 fr fry
95, c.L. Mﬁ/

J: 33.3 (0- 99.3)
Iﬁ/M"ﬁ 0.3 ( O - 0.92)

,’/‘/m (gL (0 - 5'.72.>



POPULATION ESTIMATE RESULTS

STREAM NAME: LAMPREY SITE: 8 SAMPLE DATE: 860826
SITE DIMENSIONS:  AREA (SQ.M)  87.5 METHOD: E ENCLOSURE: P
LENGTH (M)  15.7
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(G) CI €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
LNC H 99 32 8 4.1 127 1.50 2 12 49.0 73.7 0.36 0.84 .12
LSU W 99 58 358 98.0 0.0 3.9 1 0 1.0 3.9 0.01 8.04 0.06
i W 99 111 111 111.0 0.0 18.46 1 8 1.0 18.5 0.01 0.21 0.06
RB W o0 27 58 40.9 4.5 0.78 98 42 171.3 133.8 1.% 1.53 10.92
RB W 01 70 88 79.9 4.6 S.66 11 4 17.3 97.8 0.20 1.12 1.10
RB W02 91 132111.2 13.5 15.8 7 2 9.8 154.9 0.i1 1.77 0.62

WU =0.99 For f7~7
GS % €.t fo //7
=176 (1404 - 202.¢)

A
N/mt’- lap (106 ~Tet4)
ﬂ/m > 1092( 89% - 1249)



POPULATION ESTIMATE RESULTS

STREAM NAME: PIMPERNEL SITE: 1 SAMPLE DATE: 860826
SITE DIMENSIONS:  AREA (SQ.M)  22.7 METHOD: E ENCLOSURE: P
LENGTH (M) 8.1
SPECIES ORIGIN AGE  FORK LENGTH (M) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV., WT.(B) €1 C2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
RB W 00 38 359 42.3 1 12 18 3 24.9 30.4 1.10 1.34 3.08

wuk 0.9, fry
95% C. L. for fr
/1//\ 2 2‘7‘,7; ( 9.5 - 30. 0)

pm*= Lo (087 = 1.32)

7 m

I

1

s 3.06 (T4 F - 3.70)



Owen Creek

Steelhead fry densities at three sample sites in Owen Creek were the
highest sampled in seven years of data (Table 0l). Densities adjusted for
WUA were very high, with a mean of 291 fry/100 m2, Based on previous
reconnaissance work, a population size of 150,000 may have been present in
Owen Creek (Table 02). Confidence 1limits on this estimate are extremely
wide.

Table 01. Summary of steelhead fry densities (No./100 m2) in Owen Creek,
1980 to 1986.

1986
Site 1980 1981 1982 1983 1984 1985

No./100 m2 WUA Adjusted

1 78 173 114 73 88 100 281 0.97 290
(0-1011)
3 78 257 218 54 58 30 370 0.96 385
(338-402)
6(5) 16 71 14 211 32 - -
7 41 99 57 69 35 20 140 0.71 197
(101-179)
9 105 166 31 20 117 2 -
mean 64 153 87 85 66 38 264 291
(49-723)

Table 02. Estimates! of total steelhead fry population in Owen Creek, 1980

to 1986.
1980 1981 1982 1983 1984 1985 1986
38,000 100,000 75,000 61,500 61,000 35,500 153,000
(100,500
-253,000)

IEstimated as:

mean density (No./m) x 4830 (Reach 1)
x 7823 (Reach 5)

No. in Reach 1
No. in Reach 5

Sampled Reach Total
x 1.26 (ratio of unsampled to
to sampled stream length)

Total Population



POPULATION ESTIMATE RESULTS

STREAM NAME: OWEN SITE: 1 SAMPLE DATE: 860827
SITE DIMENSIONS:  AREA (S0.M)  72.8 METHOD: E ENCLOSURE: P
LENGTH (M)  20.8
SPECIES ORIGIN AGE  FORK LENGTH (M{) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. MWT.(G) €1 C2 P NIMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
W H 99 9% 9% 9.0 0.0 8.40 1 0 1.0 8.4 0.01 0.12 0.05
RB W00 32 39 45.3 3.7 107 32 & 204.8 219.1 2.81 3.01 9.85
RB H 01 &4 92 78.2 8.7 546 10 3 14.3 78.0 0.20 1.07 0.69
RB W 02 108 108 108.0 0.0 13.86 1 0 1.0 13.9 0.01 0.19 0.00

wWwub = 0,97 for 4[/-7/

C]S% c.t. Hor fry
g 20ts( 0 Fo 7357)
NS 2.

Yotz asl (o Ao /0. 17)
ﬁ/m 2985 (o 4o 3537)



POPULATION ESTIMATE RESULTS

STREAM NAME: OWEN SITE: 3 SAMPLE DATE: 860827
SITE DIMENSIONS:  AREA (SO.M) S1.4 METHOD: E ENCLOSURE: P
LENGTH (M) 9.6
SPECIES ORIGIN AGE ~ FORK LENGTH (M) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WI.(G) CI C2 P NUMBER  BIOMASS NUMBER/M*Z BIOMASS/M*2 NUMBER/M
Y H 99 4 9 63.0 124 2.69 3 3 12.5 33.6 0.24 0.63 1.30
LNC W 99 45 81 57.0 14.1 2.53 4 2 .75 3.3 13.6 0.18 .26 0.56
RB W 00 32 357 44.2 3.7 1.00 133 40 190.2 190.0 3.70 3.70 19.81
RB W 01 73 100 82.9 7.1 6.4 18 0 18.0 115.% 0.33 2,29 1.88
RB H 02 107 107 107.0 0.0 13.48 i 1.5 1.3 18.0 0.03 0.35 0.14

WuB = 04, o 15,/

5% c.L. vy
7= 190.2 ( 1740 - 196.%)
Jfwd = 370 ( 539 = 4,02)
Jfm = (9.8 ( (813 - 11.50)



POPULATION ESTIMATE RESULTS

STREAM NAME: OWEN SITE: 7 SAMPLE DATE: 860827
SITE DIMENSIONS:  AREA (S0.M)  66.4 METHOD: E ENCLOSURE: P
LENGTH (M)  14.6
SPECIES ORIGIN AGE  FORK LENGTH (MM) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY UALUES
MIN MAX MEAN S.DEV. WT.(G) C1 €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
w W 99 81 1341055 22.2 12.¢4 4 0 4.0 30.6 0.06 0.76 0.27
RB W 00 30 el 43.6 3.8 0.% 51 23 92.9 89.3 1.40 1.34 6.36
RB W01 77 101 86.6 7.0 7.29 9 4 i6.2 118.1 0.24 1.78 1.1
RB W 02 108 116 112.3 3.3 15.e3 3 0 3.0 46.9 0.05 0.71 0.21

wus = 0.7/ For ///
9Sh c.co for Fry
A 92.9 ( 67.2- 11%.6)
g s L0 (18] - 1.19)
,.7/;,4 (.30 ( 460 - g.12)

(U



Upper Bulkley

The Upper Bulkley system was sampled at four sites in 1986, including
Buck Creek (three sites) and McQuarrie Creek (one site). Steelhead fry
density in McQuarrie Creek was as high as previously sampled (Table UB1).
Density in Buck Creek was relatively high at the lower site (Powerline), but
was relatively low at the upper two sites (Table UB2). If 1985 sampling
represents maximum densities (and WUA is assumed to be 1.0), then the 1986
adjusted densities represent 100 percent (Site 1), 23 percent (Site 2), and
10 percent (Site 3) saturation.

Flow records (WSC) dindicate that Buck Creek was in flood in mid-June
1986, which may have had a detrimental effect on steelhead egg-to-fry

survival. Summer flows were, as usual, quite low, at 0.27 m3/sec (6% of
MAD).

In terms of capacity, the Upper Bulkley has been estimated to
potentially produce 40,000 steelhead smolts (Tredger, 1982). In Buck Creek
(capacity = 16,250), Site 1 represents roughly 30 percent and Sites 2 and 3
represent approximately 70 percent of the total stream area (1981 data).
Given the percent saturation values for steelhead fry in 1986, Buck Creek was
at about 42 percent saturation! in 1986. McQuarrie Creek was at 100 percent
saturation. Overall, the Upper Bulkley was at roughly 46 percent saturation?
(of maximum potential fry population).

1ISite 1 = 100% saturation x 30% area = .30

Sites 2 & 3 = (23 + 10% saturation) x 70% area = .12
2

.42 or 42% saturation

Total

2[(42% x 16,250) + (100% x 1,800) ] / 40,000 = 46%



Table UBI.

Steelhead fry density at 4 sample sites in the Upper Bulkley
system, August 1986.

Fry Density

Adjusted Density

Stream Site (No./100 m?2) WUA (No./100 m2)
Buck 1 77 (43-112) 1.00 77 (43-112)
2 22 (21-23) .83 27 (25-28)
3 18 (11-24) .95 19 (12-25)
X 39 (4-216) 41 (5-195)
McQuarrie 1 180 (129-231) .96 188 (134-241)
Table UB2. Comparison of rainbow fry densities (No./100 m2) at 4 index
sample sites, 1981 to 1986.
Stream Site 1981 1982 1983 1984 1985 1986
Buck 1 13 17 26 17 79 77
? 63 14 35 13 118 22
3 9 18 61 13 185 18
X 28 16 41 14 127 39
McQuarrie 1 189 89 94 94 65 180
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POPULATION ESTIMATE RESULTS

STREAM NAME: MCQUARRIE SITE: 1 SAMPLE DATE: 8a0822
SITE DIMENSIONS:  AREA (S50.M)  47.2 METHOD: E ENCLOSURE: P
LENGTH (M)  13.3
SPECIES ORIGIN AGE  FORK LENGTH (M) MEAN  FISH CAFTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(GB) C1 C2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M"2 NUMBER/M
LNC H 99 74 8 80.0 4.3 5.9 3 2 . 4.0 23.8 0.08 0.50 0.30
RB W00 31 57 421 3.2 0.8 47 2 85.0 72.8 1.80 1.54 6.39
RB H o 01 73 100 83.7 85 660 16 9 .75 21.3 141.9 0.45 3.01 1.60
RB W 02 109 116 113.8 2.6 16.24 3 3 .8 6.7 108.2 0.14 2.29 0.30

wua = 0.6 o ‘F.rj
%% confrdence [.'Mi;'s CF,\./)
W= g5.0( 60.9 - 109.0)



POPULATION ESTIMATE RESULTS

STREAM NAME: BUCK SITE: 1 SAMPLE DATE: 860825
SITE DIMENSIONS:  AREA (SQM)  772.7 METHOD: E ENCLOSURE: P
LENGTH (M)  13.4
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. MWT.(B) €1 C2 NUMBER  BIDMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
CH W 00 69 73 70.7 1.7 3.89 3 2.1 4.0 15.6 0.05 0.20 0.30
LNC W 99 54 9 78.3 111 5.83 6 2 9.0 32.4 0.12 0.67 0.67
RB W 00 29 356 43.3 5.9 0.94 30 15 60.0 96,3 0.77 0.73 4.48
RB W 01 72 98 82.3 7.3 6.3 12 ¢ 24.0 151.7 0.31 1.93 1.79
RB W 03 149 149 149.0 0.0 36.39 i 0 1.0 36.4 0.01 0.47 0.07

Powerline site
Wua = .00 fr fry
5% confidence limits (£ry)
» oo ( 33.2-€6.8)



POPULATION ESTIMATE RESULTS

STREAM NAME: BUCK SITE: 2. SAMPLE DATE: 860823
SITE DIMENSIONS:  AREA (SQ.M)  64.6 METHOD: E ENCLOSURE: P
LENGTH (M) 8.5
SPECIES ORIGIN AGE ~ FORK LENGTH (MM) MEAN  FISH CAPTURES  ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(G) C1 C2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
LNC W 99 40 105 720 17,3 95.02 26 8 7.6 188.5 0.98 2.92 3.95
RB KW 00 3% 58 45.9 3.2 111 13 1 14.1 15.6 .22 0.24 1.48
RB W 01 78 103 85.3 7.6 700 18 3 14,3 93.9 0.22 1.595 1.50
su H 99 95 109 103.0 3.9 22.07 3 0 3.0 6.2 0.05 1.02 0.32

Firsd i?)r\:Jf]c o~ Duck Flat Rd.

wug = 0.8 oy Fry

AS Y confidence [V s (15/1)
pe 100 (g - 14.9)



POPULATION ESTIMATE RESULTS

STREAM NAME: BUCK SITE: SAMPLE DATE: 850825
SITE DIMENSIONS:  AREA (5G.M)  30.4 METHOD: E ENCLOSURE: P
LENGTH (M) 7.6
SPECIES ORIGIN AGE ~ FORK LENGTH (M) MEAN  FISH CAPTURES ESTIMATED TOTAL CALCULATED DENSITY VALUES
MIN MAX MEAN S.DEV. WT.(G) €1 €2 P NUMBER  BIOMASS NUMBER/M*2 BIOMASS/M*2 NUMBER/M
LNC W 99 22 108 731 17.2 5.19 23 7 33.1 171.7 1.09 9.63 4,35
RB H 80 33 36 .6 1.2 0.4 4 1 3.3 2.4 0.18 0.08 0.70
RB H 01 74 90 8.2 3.6 998 10 4 16.7 99.6 0.93 3.28 2.19
RB W 02 101 109 103.0 3.3 12.77 2 1 4,0 al.1 0.13 1.68 0.93
RB H 03 148 148 148.0 0.0 35.60 1 1.5 1.3 47.5 0.04 1.56 0.18

Second Brndﬁe o Buck Flet 22 .

wuma = ©0.95 v +r

QS_a/a Contidence limits (f//}
N:53(33-723)



