JUVENILE STEELHEAD POPULATIONS IN THE

MORICE RIVER SYSTEM, 1980 TO 982

CeD. Tredger

Abstract.--Results of three consecutive years (1980
to 1982) of juvenile steelhead population monitoring in
the Morice River system is presented in this report.
Results are focussed on late summer fish habitat
description, fish population estimates and annual
survival rates within individual streams.

Emphasis was placed on Owen and Lamprey Creeks,
with lesser effort on other +tributaries and mainstem
areas. Estimated steelhead fry populations in Lamprey
Creek ranged from 45,000 to 70,000. The |+ popul ation
ranged from 7,000 to 30,000 while the 2+ population
ranged from {,I100 to 5,400. Three year old parr were
only found in 1982. Estimated survival rates range from
25 to 68 percent fry to I+, and 6.6 to I8 percent I+ to
2+.  Total steelhead biomass was relatively constant,
ranging from 2/4 to 239 kg. Estimates of Owen Creek
steelhead population ranged from 38,000 to 100,000 fry,
19,000 to 31,000 yearlings and 3,000 to 6,300 two year
olds. No 3+ parr were found. Survival rates ranged
fron 29.6 to 8l percent fry to I+, and 9.6 to 33.7
percent |+ to 2+ parr. Total biomass ranged from 287 to
58} kg.

Limited (less complete) results are presented for
other tributaries and +the mainstem. Very rough
steelhead parr capacity estimates using a preliminary
steelhead smolt model are presented. Headwater fry
stocking opportunities are briefly discussed. No
discussion of overall Morice River steelhead life
history and population dynamics Is presented at this
time.

INTRODUCT I ON

Juvenile steelhead populations in the
Morice River system have been studied by the
Fish Habitat Improvement Section (Fe.H.leSs)
since 1980. Sampling has been conducted over
three consecutive years (1980, 198] and 1982),
concentrating on late summer (August)
population estimates. Original sampling in

1980 concentrated on Owen and Lamprey Creeks
in an attempt +to outiine enhancement
techniques applicable +to these streams.
Recommendations from the 1980 program Included
an expansion of sampling effort to Include the
entire Morice River system and to put
specifically Owen and Lamprey Creek production
into an overall system perspective. The
sanpling program was expanded to include the



entire Morice system in 1981, and continued as
index site sampling 1982.

This report basically outlines the
results of 1980 to 1982 Morice River steelhead
assessment conducted by F.H.l.S. Emphasis is
placed on annual variation {in habitat
parameters and fish populations.
Interpretation of the 1980 to 1982 results in
terms of smolt yield capacity and potential
enhancement will not be Included. Important
data In this regard was collected in 1983, and
will be discussed with 1983 results. Some
discussion of enhancement options directiy
assessed in 1982, specifically fry stoding
options in headwater areas, wiil be included.
However, this should be conslidered preliminary
to the more complete reporting +o fol low.

METHODS

Sample Site Locations By Year
Initial involvement by Fe.H.l.S. In the
Morice River system In 1980 concentrated
efforts in gaining detailed assessments of
Owen and Lamprey Creeks (Fig. 1)« Sampling
was conducted at eighteen sites In Lamprey
Creek and ten sites in Owen Creek.e Two other
areas were sampled, Gosnell Creek (three

sites) and Morice River sidechannels (seven
sites).

In 1981 index sampling was conducted in
Owen (five sites) and Lamprey (six sites)
Creeks. The sampling program was expanded to
include the Thautil River system (two sites in
the Thautil River plus one site in each of
Starr, Denys and Loljuh Creeks), the Gosnell
Creek system (four sites), Houston Tommy Creek
(two sites) and the mainstem Morice River (six
mainstem edge and four sidechannel sites).
The objective of the expanded sampling program
was to evaluate relative importance of all
areas within the system.

In 1982 index sampling was continued in
Owen (five sites), Lamprey (six sites), and
Gosnell Creeks (three sites), and the mainstem
Morice River (five sites). More Intensive
investigation of four potential headwater
stocking areas was conducted in Upper Gosnell,

Shea (Gosnell system), Upper Pimpernel
(Lamprey system) and Houston Tommy Creeks.

Sampl ing Methods

Assessment of juvenile fish populations
in the Morice River system concentrated on
late summer population estimates. Al
pertinent methodology is outlined in de Leeuw
(98,

LAMPREY CREEK

Biophysical sampling was conducted at 6
sites in Lamprey Creek and 2 sites in a
tributary, Pimpernel <Creek. Sites

corresponded to original 1980 site numbers |,
3, 5 8, 9 and 11, in Lamprey Creek, and } in
Pimpernel Creek (Fig. 2). An additional site
above the falls on Pimpernel was sampled to
assess fry stocking opportunities.

Habitat Assessment

A description of Lamprey Creek habitat by
reach was completed by Tredger (198I), and is
included in +his report as reference data
(Table 1). Results presented in this section
will describe differences In the 3 years of
data.

Stream discharge

Discharge estimates by reach in (980 to
1982 are summarized in Table 2. In general,
Lamprey Creek had +he flowest flow in 198)
while 1980 and 1982 values were similar. It
appears that Reach 2 had highest discharge in
1982, a result of abundance of beaverponds and
possible "gradual release'" from these. In
1980 the major flow originated In Pimpernel

Creeke. This was not the case in 1982, as
Pimpernel had low discharge.
Stream area and habitat type

Streamn area fluctuations In sampled

reaches of Lamprey Creek are summarized Iin
Table 3. In comparison with 1980 values, 1982
areas were reduced in Reaches | and 4 of
Lamprey Creek and Reach | of Pimpernel Creek.
Reach 2 of Lamprey Creek was higher in both
1981 and 1982. In general, stream area in
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Table 2. Estimated instantaneous discharge in Lamprey Creek and tributaries
during 1980 to 1982 sampling periods (late August).

Estimated Discharge (m3/s)

Reach/Tributary
1980 1981 1982
Lamprey 1 0.38 0.025 0.14
2 0.25 0.023 0.39
3 (0.04) - -
4 0.04 - 0.043
5 0.05 0.020 -
6 0.05 - -
Tl <0.01 - -
Pimpernel 0.13 - 0.045
Collins <0.01 - -
Bill Nye <0.01 - -
TS <0.01 - -

Phipps <0.01 - -
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Table 3. Estimated stream area in sampled reaches of Lamprey Creek,
August 1980 to 1982.

Estimated Stream Area (m2) % change
Reach/Tributary (1982 vs. 1980)
1980 1981 1982
Lamprey 1 29,600 17,620 26,280 =11
2 43,800 79,620 68,592 +40
3 24,700 - - -
4 11,800 - 10,070 -15
5 22,600 18,940 - -
6 4,000 - - B}

T 2,100 - - -
Pimpernel 1 17,800 - 9,100 -49
Collins 5,950 - - -
Bill Nye 15,600 - - -

T5 3,450 - - ,




reaches with "confined" channel types appeared
sensitive to discharge fluctuations (Reaches |
and 4, and Pimpernel), while less confined
reaches (those with beaverdams and ponds)
appeared more Independent of discharge (Reach
2). Total area In the latter may be more a
function of beaver activity.

Habitat type, in terms of pool, glide and
riffle, is summarized in Table 4. Mean values
represent the best estimate. There was
variation between years, related to discharge
differences, but 1Is very likely masked by
sanpling error.

Fish Population Assessment
{982 population estimates

Results of the 1982 population estimates
are summarized in Table 5, with detaills in
Appendix |. Specles captured included rainbow
traut (0+ to 3+), cutthroat trout (O+ and I+),
Dolly Varden char (0+ and +), coho salmon
(0+), chinock salmon (0+), mountain whitefish

(0+ and [+?), longnose dace, sculpins and.
suckers. All rainbow trout captured at these
sampling locations are assumed anadromous
(Tredger, 198I).

Steelhead

Comparison of juvenile densities

Table 6 summarizes juvenile steelhead

densities at the Individual sample sites
(index sites). The 1982 fry denslities were
generally lower In Reaches | and 2 In

comparison to previous sampling, while Reach 4
and Pimpernel Creek had higher 1982 fry
density. Yearling populations were lower In
1982 at all sites with the exception of Site
9. Two year old parr density was notably
higher at 2 locations, Sites 4/5 and 9, while
density remained low or zero elsewhere. Of
most interest was the presence of 3+ parr in

1982.  Although denslities were low, 3+ parr
were found at 4 of 7 sites, while they were
not found in Lamprey Creek in previous
sampling.

Age--fork length comparison

Length-frequency analysis of fish
captures in Lamprey Creek 1Is included in
Appendix |« Mean fork length and weight of
Juvenile steelhead captured in August in 1980
to 1982 is summarized in Table 7. Mean fry
size was much Jower in 1981 and 1982 compared
to 1980. Mean yearling size was similarly
lower In 198] and 1982 compared to 1980. Size
of 2+ steelhead was much lower In 982
compared to previous sampling, while 3+ were
not found prior to 1982. The fact that 3+
were only found 1In 1982 suggest the
possibility that scale interpretation may have
some slight errorse Combining the 1982 2+ and
3+ age groups (which should mask any errors)
st1ll results in a smaller mean length for
1982.  Maximum size captured was similar in
all 3 years (140 mm).

Condition factor

Condition factor was calculated by
length-welght regression analysis from 1980
and 1982 Lamprey and Owen Creek data (Appendix
e Calculated values for wuse 1In the
a X l(mm)3 were

emperical formula wt(g) =

similar In both years:
1980  a = 1.065 x 10=°
1982  a = 1,085 x 107>
average a = .075 x IO'5

The average value was used to calculate all
mean weicht estimates in Table 7.

Standing crop estimates and annual survival

rates

Standing crop estimates are derived In
Appendix | and summarized in Table 8. Annual
survival rates are also indicated. The 1982
fry population was equal in numbers to the
1980 population, which were both much lower
than +the 1981 population. In  terms of
blomass, the 1982 standing crop was less than
1981, which was less than [980. -Referring to
Reach specific calaulations (Appendix 1), i+
appears that fry population density in 1982
was |ower In Reach | and lower Reach 2, and
higher In upper Reach 2 to Reach 4.

population was
but was much
Biomass of |+
1981, but was

The 1982 yearling (I+)
equal to the 980 population,
lower than the 198l population.
was roughly equal in 1980 and



Table 4. Summary of stream habitat type (% pool, riffle, glide) in
Lamprey Creek, August 1980 to 1982,

1980 1981 1982 Mean
Reach Discharge
Rank ! P R G P R G P R G P R G

1 80,82,81 6 55 39 17 55 28 0 53 47 8 54 38

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

3 80 91 3 6 91 3 6

4 equal 31 12 5 —— 49 35 16 40 23 37

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

6 80 48 52 0 48 52 0
Pimpernel 80,82 0 35 66 —————— 18 18 64 9 26 65

1 yank from highest to lowest.
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Table 5. Summary of fish population densities (No/m2) at eight sample sites
in the Lamprey Creek system, August 23 to 26, 1982.

Reach Site Rainbow Coho Chinook Other Species!
o+ 1+ 2+ 3+ 0+ 0+
1 1 .08 .04 .02 .04 .33 .28 MW .02, LnD .27, SC .04, Su .04

3 2 .07 .01 .01 14 .07 LnD .59

2 4/5 29 11 .07 .02 .07 14 DV .02, MW .14, LnD .43
8 24 .01 .01 0 0 0 DV .04, MW .11, LnD .11
9 A8 .22 .07 .01 0 0 ct .01, MW .07, LnD .56, Su .04
4 11 130 .08 0O 0 0 0 Ct .42, DV .04
Pimpernel 1 97 .04 O 0 0 0 Dy .04
2 0 0 0 0 0 0 Su-abundant

1 MW--mountain whitefish, LnD--longnose dace, SC--sculpin species, SU--sucker species,
DV--Dolly Varden, Ct--cutthroat trout.
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Table 6. Comparison of juvenile steelhead densities (No/m2) at sample sites in
in Lamprey Creek, August 1980 to 1982.

o+ 1+ 2+ 3+
Reach Site

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

1 1 32 .18 .08 .10 .01 .04 0 01 .02 0 0 .04
3 .28 .35 .12 A3 .32 .07 .01 0 .01 0 0 .01

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

2 4/5 .50 .92 .29 22 .26 .1 02 .04 .07 0 0 .02
8 49 .51 .24 1 .32 .01 .01 .01 .01 0 0 0
9 A3 .82 .48 .04 .06 .22 0 01 .07 0 0 .01

4 11 Jd2 - 1.30 JA7 - .08 0 - 0 0 - 0

Pimpernel 1 Sl - .97 19 - .04 0 - 0 0 - 0
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Table 7. Mean fork length (mm) and weight (g) of juvenile steelhead captures in
Lamprey Creek, August 1980 to 1982.

1980 1981 1982
Age Group
Length Weight Length Weight Length Weight
0+ 47.8 1.17 39.0 0.64 41.1 0.75
(30-63) (29-60) (29-58)
1+ 87.5 7.20 78.4 5.18 75.4 4.61
(65-115) (63-118) (60-93)
2+ 122.7 19.86 124.4 20.70 105.4 12.59
(110-138) (117-140) (85-118)
3+ - - 133.3 25.46
(122-144)
Combined 2+/3+ - - 112.3
(83-194)

Table 8. Standing crop estimates (fish number and biomass) and annual
survival rates for juvenile steelhead in Lamprey Creek,
August 1980, 1981 and 1982.

Estimated Standing Crop--Numbers and Biomass (kg)

Age Group

1980 1981 1982

0+ 44,794 69,950 45,473
(52.4)\\“‘ 68% (44.6)~\\\\ 25% (33.9)

1+ 19,320 ~—_ 30,550 17,297
(139.1) 6.6% 058.3)~\\‘18% (79.7)

2+ 1,16 1,276 '5,400
(22.2) (26.4) (68.0)

3+ 0 0 2,250
(57.3)

Total Weight(kg) (213.7) (229.3) (238.9)
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much lower in [982. The 2+ parr population
was much higher in 1982 compared to either
1980 or 1981, in +terms of numbers and
biomasse.

Total biomass of Juvenile steelhead in
Lamprey Creek was roughly consistent through
{980, 1981 and 1982, Despite large
fluctuations in numbers of fish, total biomass
was "buffered" by compensation iIn terms of
fish size. Examples Include relatively few,
large fish (fry and parr) in J980, abundant,
smal | fry and I+ parr in 198, and abundant 2+
and 3+ parr with relatively few, small fry and
I+ In 1982,

Survival rates for consecutive years were
not consistent. Fry to I+ survival ranged
from 68% from 1980 to (981, to 25% from 198I]
Yo 1982. For I+ to 2+ survival it ranged from
6.6% to 18%, and 3+ parr were only found in
[982. The high survival of I+ to 2+ In 1982,
and the relatively large population of 2+ (and
3+) parr tn 1982, may be related to small fish
size. There may be outmigration of parr to
+he mainstem Morice, which could be size
dependent. If this "critical" size was not
achieved by much of the population, then many
more fish would remain in Lamprey Creek, thus
showing increased apparent survival. Because
of ouitmigrations the actual 1+ to 2+ survival
may normally be higher than that reported for
Lamprey Creek alone.

Fry Stodking Potential--Pimpernel Creek

Upper Pimpernel Creek, above the falls,
was briefly assessed for potential fry
stocking opportunities. Quite simply +his
area was found to have very little potential
as a steelhead fry rearing area. Any
steelhead fry stocking in the Lamprey Creek
system should be considered only for upper
Lamprey, basically '"extending the range" of
present rearing populations.

OWEN CREEK

Biophysical sampling was conducted at
five sites in Owen Creek in 1982,
corresponding to [980 site numbers |, 3, 6, 7
and 9 (Fig. 3).

Habitat Assessment

A description of Owen Creek hablitat by
reach is glven In Table 9 (Tredger 1981). A
discussion of habitat changes relative to 1980
and 1981 is presented in this section.

Stream discharge

Discharge estimates by reach in August
1980 to 1982 sampling periods are summarized
in Table 10. In 1980 a large amount of flow
originated from Puport Creek (top of Reach 5),
creating relatively high discharge throughout
Reaches | to 5 of Owen Creek. in 198}
discharge was low throughout, with some slight
increase in the lower reaches perhaps due +to
beaverdam storage (release). In 1982
discharge from Owen Lake was relatively high,
while flows In +he lower reaches were
relatively low (beaverdam retention?).

Stream area and habitat type

Stream area estimates from Owen Creek
sampling (Table 1 indicates large
fluctuations over the 3 sampling years. These
results may not be valid because of the
varlability 1n beaverponding and habitat type
samplede Anomalies include Reaches | and 4,
where larger area corresponded to lower
discharge, and Reach 5, where less area
correspond o higher discharge.

Habitat type in Owen Creek sample areas
varled in all reaches between years (Table
12). Differences are related to stream
discharge, sampling variability and gross
habitat changes (eg. beaverponding).

Fish Population Assessment
1982 population estimates

Results of 1982 fish population estimates
at five sites In Owen Creek are summarized in
Table 13, with detailed results included in
Appendix 2. Specles captured included rainbow
trout (0+ to 3+), coho (0+), Dolly Varden (0+
to 3+4), mountain whitefish (0+), redside
shiners, longnose dace, sculpins and suckers.
Juvenile railnbow population in Owen Creek is
assumed to be resident and anadromous. The
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Owen Creek electroshocking sites and reach breaks.
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Table 10. Estimated stream discharge in Owen Creek during August 1980
to 1982 sampling periods.
Estimated Discharge (m3/s)
Reach
1980 1981 1982
1 0.75 0.19 0.12
2 0.80 - -
3 0.60 0.06 -
4 0.60 - 0.09
5 0.70 0.06 0.20
6 0.01 0.02 0.23
Table 11. Estimated stream area in sampled reaches of Owen Creek,
August 1980 to 1982.
Estimated Stream Area (m2)
%Change
1980 1981 1982 (1982 vs 1980)
1 27,320 25,085 46,964 +72
2 8,490 - - -
3 127,500 9,500 - -
4 9,248 - 13,000 +40
5 40,529 31,026 24,581 -39
6 5,091 5,976 8,570 +40
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Table 12. Summary of stream habitat type (% pool, riffle, glide) in
Owen Creek, August 1980 to 1982.

1980 1981 1982 Mean
Reach Discharge

Rank P R G P R G P R G P R G
1 80, 81, 82 7 26 67 45 11 44 78 13 9 43 17 40
2 80 0 8 18 - — 0 82 18
3 80, 81 64 4 32 100 0 O - 82 2 16
4 80, 82 19 64 17 —_— 00 0 O 59 32 9
5 80, 82, 81 39 15 46 18 35 46 70 11 19 43 20 37

[*))

82, 81, 80 36 22 42 69 29 2 4 10 46 50 20 30

Table 13. Summary of fish population density (No/m2) at five sample sites
in Owen Creek, August 24 to 25, 1982.

Rainbow Coho Other species!
Reach Site

0+ 1+ 2+ 3+ O+

1 1 1.14 0.40 0.01 0 0.03 DV 0.13
3 2.18 0.16 0.01 0 0 DV 0.10, MW 0.07

4 6 0.14 0.14 0 0 0.08 DV 0.16, MW 0.02, RsS 0.12
5 7 0.57 0.35 0.01 0.02 0 DV 0.69, RsS 0.02, LnD 0.01
6 9 0.31 0.05 0.05 0 0 MW 0.05, RsS 3.18, Su 0.16, Sc 0.47

1 DV Dolly Varden, MW mountain whitefish, RsS redside shiner, LnD longnose
dace, Sc sculpin species, Su sucker species.
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resldent population was arbitrarily set at
half the Reach 6 and upper Reach 5 population,
with anadromous fish prevailing throughout the
remainder (Tredger 198().

Steelhead

Comparison of juvenile densities

A cowparison of juvenile steelhead
denslties at Owen Creek sample sites is given
in Table 14. Because of habitat type changes
at some access points, some sample sites are
not comparable between years. Fry density in
1982 was medium in +the sampled range 1iIn
Reaches | and 5, and was flower in Reach 6.
Reaches 3 and 4 were not comparable. Highest
fry densities generally ocaurred in 198[, with
lowest in [980. Yearling (I+) densities were
generally higher +throughout Owen Creek 1In
1982, with 1980 having lowest densities. The
2+ and 3+ parr densities were very Jow in all
three years sampled.

Age~-fork length comparisons

Length-frequency analysis of 1982 Owen
Creek fish captures is Included in Appendix 2.
Mean fork length and welght of Jjuvenile
steelhead captures in August 1980 to 1982 is
summarized in Table 1{5. Average fry fork
length ranged from 45.4 mm in 198] to 50.5 mm
in 1980, with 1982 being in the middie at 47
mMme The average yearling slze was much
smaller in 1982 (80.] mm) compared to 1980 or
1981 (92 mm)s The 2+ parr were also smaller
in 1982, although sample size was small for 2+
in all years.

Standing crop estimates and annual survival

rates

Standing crop estimates are derived In
Appendix | and summarized in Table 6. The
1982 fry population number and biomass was
slightly greater than the midway point of the
three year range. The 1982 yearling
population was roughly equal in number to the
198} population, while biomass was much lower
due to smaller fish size. Yearling biomass
was roughly equal in 1980 and 1982 despite the
greater number present in 1982, Greatest
blomass and numbers of yearlings occurred in

198]. Age 2+ parr number and biomass was
greatest In 1981, followed by 1980 and 1982.

Total steelhead biomass was much greater
in 198! than other years. Largest estimated
populations and biomass of al! age groups was
found in 1981, Total blomass was roughly
equal in 1980 and [982. Fry and vyearlings
density was greater In 1982, with definite
size compensation ocaurring in yeariings (l.e.
biomass equal).

Survival rates for consecutive vyears
(August Yo August) are iIndicated on Table |6.
Fry to yearling survival ranged from 81% for
1980 to 198l, to 29.6% for 1981 to 1982.
Yearling to 2 year old survival ranged from
33.7% for 1980 to 198I, to 9.6% for 1981 to
1982.

HOUSTON TOMMY CREEK

Houston Tommy Creek was first sampled by
FeHeleSe in 198]. Two sites were sampled, In
Reaches | and 2 beiow the falls (Fig. 4). In
1982 +three sites were sampled, covering
Reaches | and 2, and Reach 4 above the falls.

Habitat Assessment

A very brief description of Houston Tommy
Creek was included fin +he 198| analysis
(Tredger, 1983)s As more data was collected
in 1982 a combined analysis was done (Table
I7)e Stream discharge was similar in 1981 and
1982 (2.0 m3/s and 1.6 m3/s respectively) in
Reach f.

Houston Tommy Creek 1is basfcally a
moderate gradient cobble~gravel-boulder
stream. It originates in mountalnous terrain,
flowing south from the southern slope of +the
Telkwa Range with headwaters alpine but not
glacliale TeDeSe is estimated at 50-60 mg/L.
The strean may have high spring flows (i.e.
channel width of 50-]00 m in Reach 2), and may
have occasional high turbidity due to unstable
valley walis. The stream was clear June I3,
1982 (M. Lough, pers.comm). Houston Tommy
Creek is accessible for 17 km from the Morice
River. At 17 km a large falls presents a
definite barrier to upstream fish migration.
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Table 14. Comparison of juvenile steelhead densities (No/m2) at sample sites
in Owen Creek, August 1980 to 1982.
o+ 1+ 2+ 3+
Reach Site

1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982
1 1 0.78 1.73 1.14 0.18 0.20 0.40 0 0 0.01 0 0 0
3 0.78 2.57 2.18 0.11 0.31 0.16 0 0.01 0.01 0 01 0
X 0.78 2.15 1.66 0.14 0.26 0.28 0 0.005 0.01 0 005 0
3(4)1 5(6) O - (0.14) 0.06 - (0.14) 0.02 - (0) 0 - (0)
4(3)1 6(5) 0.16 (0.71) - 0.09 (0.27) - 0 (0.04) - 0 (0) -
5 7 0.41 0.99 0.57 0.22 0.25 0.35 0.03 0.02 0.01 0 0 0.02
6 9 1.05 1.66 0.31 0.04 0.02 0.05 0 0 0.05 0 0 0

1 sample site habitat changed at these access points.
Site 5 in 1980 and Site 6 in 1982.

and Site 5 in 1981.

Slough habitat present at
Riffle-glide habitat present at Site 6 in 1980

Table 15. Mean fork length (mm) and weight (g) of juvenile steelhead
captured in Owen Creek, August 1980 to 1982.
1980 1981 1982
Age Group
Length Weight Length Weight Length Weight
0+ 50.5 1.38 45.4 1.01 47.0 1.12
(32-71) (29-66) (34-63)
1+ 92.0 8.37 91.7 8.29 80.1 5.53
(66-121) (70-132) (63-111)
2+ 128.0 22.5 148.5 35.2 120.7 18.9
(119-151) (115-172) (114-124)
3+ - 193 77.3 152.3 38.0
- (146-160)
Combined - - 136.5 27.3
2+/3+ (114-160)
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Table 16. Standing crop estimates (fish number and biomass) and annual survival
rates for juvenile steelhead in Owen Creek, August 1980, 1981 and

1982,
Estimated Standing Crop--Numbers and Biomass (kg)
Age Group
1980 1981 1982
0+ 38,330 100,275 75,214
(52.9) ~Sa1%  (101.3) 2060  (84.2)
1 18,715 31,029 -~“29 650
+ 9 \ s \ 9
(156.6) 33.7%  (257.2) 9.6%  (164.0)
24 3,460 \\\\‘6,315 s\\“z,gsa
(77.9) (222.3) (56.1)
Total Weight (kg) (287.4) (580.8) (304.3)

Table 17. Reach habitat characteristics of Houston Tommy Creek based on 1981
and 1982 habitat sampling data.

Habitat type (%) Wetted

Reach Length  Gradient Width Major  Cover  Total
(km)  (1:50,000) Pool Glide Riffle (m) Substrates Type Area(m2)

1 6.5 1.4% 0 30 70 10.1 C,LG,B B,DV 65,870
2
mainstem  7.25  1.1% 5 68 27 0.3 LG,C,SG DV,L 74,936
sidechannel .36 - 0o 72 28 5.9 LG.C.SG DV.L 2,180
77,116
3 3.25  1.5% - - - (8) —o  — (26,000
Total to :
Falls 17.0 - 168,986

4 approx.20 2.0% 0 56 44 0.9 C,LG,SG B 219,000
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Table 18. Summary of fish population densities (No/m2) at three sample sites
in Houston Tommy Creek, August 26, 1982.

Rainbow Coho Chinook Dolly Varden
Reach Site
0+ 1+ 2+ 3+ 0+ 0+ 0+ 1+ 2+
1 1 0.02 0.01 0 0 0.03 0.01 0.01 0 0
2 2 0 0 0 0 0 0 0.01 0.05 0.03
4 3 0 0.06 0.05 0.02 0 0 0 0 0

(above falls)
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Three reaches were Identified below the
fa”s-

Reach |, covering the initial 6.5 km from
the Morice, flows through a steep-sided val ley
(canyon In Jowest 2 km). The stream was
basically a single channel (wetted width 10 m,
channel width 15-25 m) with occasional bars.
Habitat type was riffle-glide in a moderate
gradient cobble-gravel-boulder  substrate.
Rearing habitat quality 1iIn August was
basically good. Note that the large log jam
present in 1981 was not present in [982.

Reach 2, covering 7.25 km, was slightly
lower gradient with an Irregularly meandering
channel confined between valley walls. Some
sldechannels were present (~5% of length) at
low summer flow. Substrates were generally

cobble and large gravel. Valley wall fallure
(fee. landslides) was quite apparent

throughout Reach 2, and may cause turbidity
problems.

Reach 3, to the falls, was a slingle
channe! stream entrenched in a deep canyon.
Some valley wall slumps were evident.
Gradient was roughly 1.5%. This reach was not
sampled, but habitat may be similar to Reach
le The falls are a definite barrier to
upstream fish migration. A close-up lock was
not possible, but observations from a
helicopter Indicated a series of chutes and
vertical drops (5 m maximum) over a (00 m
horizontal distance (M. Lough, pers.comm.).

Above the falls one reach was identified.
Reach 4 covered approximately 20 km, from the
falls to the point where gradient Iincreases
rapidly. Overall gradient Is 2.0%. Reach 4
appears relatively stable, with a single
channel (some sidechannels) flowing between
close-in valley walls. Habitat sampling
indicated glide-riffle habitat with cobble-
large gravel and small gravel substrate.

Fish Population Assessment
1982 population estimates
Results of 1982 population estimates at

three Houston Tommy Creek sample sites are
summarized in Table i8. Anadromous specles

(steelhead, chinock and coho) were found only
at Site |, and at low densities. Dolly Varden
were found at both sample sites conducted
below the falls (Sites | and 2). Above the
falls (Site 3, Reach 4), only native rainbow
were found.

Steelhead

Juvenile steelhead were not abundant in
1980 or 1981 sampling in Houston Tommy Creek.
In 1980, 1+ and 2+ parr were present in low
density at Site | only. In 1981, fry and I+
parr were present in low density agaln at Site
I only. Juvenile steelhead were not found In
Reach 2 in either year.

Steelhead standing crop estimates, based
on linear density at Site | and applied over
Reach |, indicate populations of roughly 1,260
fry and 630 yearlings in 1982, and 1,600 2+
parr (with 1,600 1+?) in 198]. No confidence
should be placed in these estimates; indicate
that current populations are low. Whether
these juveniles represent steelhead or native
stock may be In question as well.

The presence of equal or greater numbers
of parr compared to fry suggests that parr
might migrate In to Houston Tommy for summer
rearing purposes. This is quite likely the
case. The scarcity of fry suggests elther, |)
poor spawning conditions, 2) poor access for
spawners, or 3) low potential spawning
population. The log jam identified in 198]
was not In place in August 1982, therefore
alleviating access problems. Houston Tommy
may not be a "preferred" spawning tributary
(compared to Owen and Lamprey) due Yo spring
runoff conditions (i.e. not lake~headed, low
stream temperatures, possible turbidity from
slides, etc.).

Steelhead Fry Stodking Potential

The fact +that poor juvenile steelhead
populations were present in Houston Tommy
Creek in 198} and 1982 brings up the question
of habitat quality; 1s Houston Tommy Creek
sultable for steelhead spawning and rearing?
Actual spawning habitat in terms of depth,
velocity and substrates, should be abundant.
Overall substrate sizes and the presence of
sidechannels suggest this to be the cases The
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magnitude and quality of spring runoff as it
affects spawning in Houston Tommy is unclear
at this time (although habltat appeared good
in June, {983). Summer rearing habitat
appears good throughout. Reaches | and 3
appear particularly good because of moderate
gradient (l.4-1.5%) and abundance of large
(boulder, cobble) substrates. Reach 2 may be
somewhat less suitable in terms of rearing
capacity due to smaller substrates (gravels,
cobble), but the presence sidechannels may
compensate somewhat for +his. Above the
falls, in Reach 4, rearing conditions shouid
be simlilar to Reach 2, although gradient was
somewhat higher.

The major Iimiting factor In juvenlle
production throughout Houston Tommy may be
overwinter survivale Pool areas are not very
common.  High survival often associated with
streams |Ilike Owen and Lamprey (with
significant beaverponding) wlit not occur In
Houston Tommy .

Smolt production capacity.

Theoretical steelhead smolt yield
capacity, based on late summer habitat
parameters, was estimated using +the Keogh
River preliminary smolt mode! (Slaney 1981,
Appendix 3). Note that application to the
Morice system 1Is wuncertaln at +this +ime.
Results by reach are summarized in Table 19.
Below the falls theoretical smolt yield was
1,345 or 0.008 smolts/m2. Above the falls an
estimated 1,636 smolts could be produced, for
a system total of 2,980 smolts.

Fry seeding rates

Fry stodking rates must be related to
maximum smolt production capabilitye.
Estimated stodking rates are summarized Iin
Table 20. These estimates assume +that smolt
yleld estimates are valide Parr to smolt
survival was taken as 30% as was used in the
modele Fry to parr survival was given as a
range from worst case (10%) +o best case

24%.

The above stodking rates should serve as
a guide to fry requirements for Houston Tommy.
As far as need and practicality of stocking

these areas, the following should be
considered.

le Below the falls 1Is currently
accessible to adult steelhead, but
very littie spawning (as evidenced
by lack of fry) occaurs. As rearing
potential appears good, annual or
bi-annual stodking may be required
to offset poor spawning conditions.

2. Fry stodked above the falls wili
eventually have to pass over the
falls, bringing up the possibility
of mortality. Studies on the
subject of mortality In passing over
falls are rare, but those available
suggest no serious mor-falH-yl.
This, of course, depends on falls
configuration (height, plunge pool
depth, etcd).

GOSNELL CREEK

The Gosnell Creek system was sampled In
1980, 198} and 1982 (Fige 5). The original
1980 sampling was conducted at two sites In
Gosnell Creek and one In Shea (Cox) Creek. In
1981 sampling was expanded slightly to include
four sites In Gosnell Creek and one In Shea
Creeks. Sampling in 1982 concentrated on index
sites and further Investigation of +two
headwater areas (including Shea Creek and
upper Gosnell Tributary "L™ relative to fry
stock ing.

Habitat Assessment

Stream habitat characteristics of the
Gosnel| Creek system are summarized in Table
2le As habitat assessment was not Intensive
in any year detailed analysis was not
possible.

1 Hamilton and Goodland, 1956. Effect of
Horsefly River falls on downstream
migrant sockeye fry. IPSFC.

Se. Billings, pers.comm. Indicating
survival of fish stocked In headwaters
(above 10 m falls) as seen at counting
fence on Keogh R.
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Table 19. Estimated steelhead smolt yield from Houston Tommy Creek based on
the Keogh preliminary model.

Reach Length Width Area Smolt Total Smolt
(m) (m) (m2) Density(No/m2) Yield
1 6,500 10.1 65,650 .0099 651
2 7,250 10.3 76,799 .0057 436
3 3,250 8.0 26,000 .0072 258
Below Falls 17,000 - 168,449 .0080 ’ 1,345
4 20,000 10.9 218,000 .0075 1,636
Stream Total 37,000 386,449 .0077 2,980

Table 20. Estimated steelhead fry populations required to produce maximum
smolt yield in Houston Tommy Creek.

Below Falls Above Falls Total
Est. Smolt Yield 1,345 1,636 2,980
Parr population @ 30% parr to 4,483 5,453 9,933
smolt survival
Fry population
@ 10% fry to parr 44,830 54,530 99,330
@ 17% fry to parr 26,370 A 32,076 58,429

@ 24% fry to parr 18,680 22,720 41,388
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Table 21. Summary of habitat characteristics of the Gosnell Creek system.
Habitat Type (%)
Reach Length Gradient Wetted Major Cover Total
(km) (%) Pool Glide Riffle Width Substrates Type  Area
Gosnell
1 3.0 0.2 -- -- -- (16) (F,SG) - 48,000
2 mstm. 8.0 0.4 0 88 12 17.5 LG,SG,C L,DV 139,000
sidech. 0.8 - 0 54 46 10.3 LG,C,SG L,DV 8,200
3 mstm. 15.0 0.2 2 76 22 17.0 SG,LG L,DV 254,802
sidech. 0.3 0 57 43 2.8 F,SG L 834
4 6.0 1.0 4 67 29 6.8 SG,F,LG DV,L 39,700
5 10.0 1.2 31 32 37 6.6 C,LG L,DV,C 65,000
6 6.5 1.0 -- -- -- (4.0) -- -- 26,000
48.5 (mstm only) 582,368
Trib. "L"
1 2.5 0.5 55 17 28 5.2 F,SG Iv,L,C 13,080
2 3.5 3.0 (riffle-glide) 3 - - 10,500
6.0 23,580
Shea
1 5.0 0.8 0 76 24 6.5 SG,LG,C B,L 32,470
2 4.0 1.1 not sampled (6.5) -- --  (26,000)
Falls
3 3.0 0.4 4 87 9 7.5 SG,F L,DV 22,620
4 10.0 0.9 20 57 23 3.2  SG,LG,F L,DV 32,582
22.0 55,202
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Gosnel | Creek

Gosnell Creek mainstem habitat was
divided Into six reaches from +he Morice
confluence to the headwaters. Basically, the
Gosnell Is a moderate gradient stream, with a
single, irregularly meandering channel pattern
and gravel (small and large) substrates.
Cobble substrate was somewhat more abundant in
Reach 2.

Fish habitat as related to Instream cover
was more abundant In Reach 2 (cobble habitat).
Much of the stream was composed of glide and
riffle hydraulic types. In upper Gosnell
(Reaches 3 and 4 at least) small substrate and
moderate to high water veloclty (as suggested
by glide habitat and gradient) rendered much
of +the stream T"un-useable™ for salmonid
rearing. Good habitat was present only In
relation to log debris. In Reach 2 much more
area of cover was present in glides and
riffles due to larger substrates.

Tributary "L"

Tributary "L", located in the upper
Gosnell system, was investigated because of
its lake-headed nature and +the known
importance of |ake~headed tributaries for
Skeena steelhead. Tributary "L" originated
from a small lake (I km long x 1/2 km wide)
located at the 920 m (3,000 foot) elevation on
the Morice-Zymoetz divide. Two reaches were
identified (Table 21). Reach | was a low
gradient area with beaverponds and swamp.
Substrates were very '"mushy", composed of
fines and small gravels Reach 2, a moderate
+o high gradient area stream, was not sampled.
Aerial observations Indicated good spawning
and rearing capabiiity.

Shea Creek

Shea Creek is the major tributary to the
Gosnell Creek system in terms of avaflable
habitat and steelhead distribution. Four
reaches were identified (Table 2/); 2 in the
Jower 9.0 km up to an impassable falls, and 2
above the falls covering roughly 13 km (Fig.
5).

The stream below the falls (Reaches | and
2) 1s good juvenlle steelhead rearing area.

Habitat when sampled was basically glide-
riffle with abundant Instrean boulder (and
cobble) cover. The falls 1is currently a
barrier to anadromous fish migration, but does
have potential for modification to allow fish
passage (M. Lough, pers. comm.). Upstream of
the falls 1s approximately |3 km of moderate
to low gradient habitat. Three small adjacent
lakes are present. Reach 3 covers 3 km, from
the falls to siightly above the smali lake
outlet. Habitat was primarily glide, with
small gravel and fines substrate. Reach 4
covers roughly 10 km to an arbitrary break off
point at the onset of high gradient. Habitat
was composed of a glide-riffle~pool complex
with abundant instream log debris. Substrates
were small and large gravels with fines.
Qualitatively, rearing habitat looked good.

Fish Population Assessment
1982 population estimates

Results of 1982 fish population estimates
In the Gosnell Creek system are summarized in
Table 22. Salmonid populations in the Gosnell
Creek system iInclude rainbow (steelhead) and
cutthroat +rout, chinodk and coho salmon,
Dolly Varden char and mountain whitefish.
Juvenlle steelhead were found at 3 sites,
Including Gosnell Reaches 2 and 3 and Shea
Reach |. Cutthroat trout were found In
Gosnell Reach 3 and upper Shea Creek, while
Dolly Varden were present throughout. Chinook
and coho fry were found 1n Gosnell Reach 3,
with coho also present in the Shea Reach |.
Mountain whitefish were found 1In Gosnell
Reaches 2 and 3 only. :

Steel head

Three years (1980, (981 and 1982) of Jow
intensity sampling in the Gosnell Creek system
suggest that the major "route" for steelhead
spawning (and rearing) includes Gosnell Creek
into Reach 3 (beyond Shea Creek) and Shea
Creek to +the falls. Juvenile steelhead
density In all years was relatively low (Table
23), with the exception of Shea Creek Reach |
in 1982, This reach (site) had the highest
steelhead fry density (0.74 fry/m%), over 3
times +the previous Gosnell system high and
over |0 times the previous recordings at this
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Table 22. Summary of fish density (No/m2) estimates in the Gosnell Creek
system, 1982.

Rainbow Cutthroat Dolly Varden
Stream/ Site Other Species
Reach 0+ 1+ <2+ 0+ 1+ <@+ 0+ 1+ <2+
Gosnell/2 1 0.13 0.04 0.04 O 0 0 0 0 0.02 MW 0.08
Cottid 0.04
Gosnell/3 2 0 0.08 0 0 0 0.04 0.08 0.16 0.04 Chinook 0.24
Coho 0.16
MW 0.16
Shea/1 1 0.74 0.21 0.02 O 0 0 0.05 0 0 Coho 0.33
Shea/3 2 0 0 0 0.03 0.02 © 0.17 O 0
Shea/4 3 0 0 0 0.24 0.08 O 0 0.12 O
Trib"L"/1 1 0 0 0 0 0 0 0.30 0.02 O

Table 23. Juvenile steelhead density (No/m2) in the Gosnell Creek
system, 1980 to 1982.

Steelhead Density (No/m2)

Stream/Reach
0+ 1+ <2+
Gosnell 2 1980 0.18 0.1 0
1981 0 0.16 0
1982 0.13 0.04 0.04
3 1980 0.02 0 0
1981 0.02 0 0
1982 0 0.08 0
Shea 1 1980 0.06 0.02 0
1981 0.05 0.06 0.02
1982 0.74 0.21 0.02
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site. Parr density (0.23/m2) was also highest
at this site, roughly double the previously
recorded highe.

Only very_rough standing crop estimates
will be attempted at t+his time; +he purpose
being to Identify Gosnell Creek production
relative to other tributary systems. For the
purposes of extrapolation steelhead (and coho)
density from Reach 2 will be appl fed to Reach
3 as suggested by distribution patterns.
Results are summarized 1in Table 24, with
detalls in Appendix 4.

In terms of fry recruitment, the
estimated population ranged fron a low of
3,500 in 198/ to a high of 39,000 in 1982,
The fry population was concentrated in Shea
Creek in 98] and 1982, while Gosnell Creek
below Shea held most of the 1980 fry.

The steelhead parr population ranged from
a low of 9,000 in 1981 to a high of 18,600 In
1982. Parr numbers were roughly equal in Shea
Creek and Gosnell Creek in ]98] and 1982
(therefore much higher density in Shea), while
1980 parr were more plentiful in Gosnelle The
majority of parr were age I+, with some 2+ and
very occasional 3+ (Appendix 4). Fry to parr
comparisons are therefore not applicable as
survival rates. Note that consecutive year
data does not make sense In some cases (l.e.
3,650 total {981 fry produced 18,570 +total
1982 parr). This illustrates the constraints
of sampling and extrapolation at |ow sample
densities, and emphasizes the relative nature
of the analysis.

Steelhead Fry Stocking Potential

Two areas of the Gosnell Creek system
were more intensively studied relative to
enhancement (fry stocking) potential.

Upper Gosnel |

The Gosnell Creek system above Shea Creek
(including Tributary "L") was assessed for fry
stocking potential. As the main steelhead
"route™ +ravels up Shea Creek, the upper
Gosnell system generally lacks fry
recrultment. Tributary "L" aroused speclal
interest because of its lake-headed nature and

potential as a stable steelhead spawning
area.

The upper Gosnell cannot be classed as
prime steelhead rearing habitat. Small
substrates and relatively high water veloclty
basically restrict potential rearing habitat
to pools and deep glides with assoclated log
debriss Overall rearing density (or rearing
capacity) should therefore be relatively low.
The presence of Dolly Varden suggests a fed
fry release might be more appropriate.

Some potential steelhead spawning habitat
Is present in Tributary "L", especially near
the Reach I-Reach 2 break areas Spring
conditions are not known, but can be assumed
acceptable because of the small lake presence.
Beaverdams In Reach | may Iimlt+ access
somewhat. Fry planting in +this area |is
recommended, as rearing habitat 1s avaliable
and the potential to produce a small spawning
population 1s there.

Shea Creek

An Tmpassable falls located 9 km up Shea
Creek presently excludes anadromous salmonids
from approximately 13 km of spawning and
rearing habltat. As stream assessment has
Indicated Shea Creek to be among the most
significant areas in terms of habitat quality
and present steelhead production levels,
enhancement should be a priority.
Modification of the falls to allow access for
spawning steelhead Is feaslible (M.  Lough,
pers.comm.} and should be done. In the
interim, and until natural recrultment Iis
proved sufficlent, fry stocking should be
conducted.

Parr capacity and fry stocking requirements

Rough estimates of parr capacity were
calaulated wusing +the Slaney smolt model
(Appendix 4), and fry stodking requirements
were projected (Table 25). Note that these
fry requirements do not represent parr
capacity, they represent +the average
requirement +to achieve +the estimated parr
capacity. Total number for the Gosnell system
Is estimated at 32,000 with 21,300 in upper
Gosnell (including Tributary "L"™) and 10,700
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Table 24. Summary of Gosnell Creek juvenile steelhead standing crop
estimates, August 1980, 1981 and 1982.

1980 1981 1982 Average

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

Shea 0+ 1,980 3,330 26,730 10,680
Parr 810 4,950 8,640 4.800

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

Table 25. Gosnell Creek steelhead parr capacity and fry stocking estimates

based on habitat parameters and smolt yield modelling.

Estimated Estimated Fry Density
Reach Len?th Area Parr Fry
(m (m2) Capacity Requirement No/m  No/m?2

Gosnell

3(above Shea) 11,500 78,000 2,000 11,760 1.0 0.15

4 6,000 40,000 960 5,650 0.9 0.14
Trib "L"

1 2,500 13,000 400 2,340 0.9 0.18

2 3,500 10,500 270 1,570 0.4 0.15
Gosnell Total 21,320
Shea
3 (falls to lake) 3,000 22,500 700 4,120 1.4 0.18
4 (above lake) 10,000 32,000 1,127 6,630 0.7 0.21
Shea Total 10,750
Gosnell System Total 32,070
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in upper Shea. A higher seeding rate for
upper Shea would be acceptable in anticipation
of downstream seeding (eg. Ilower Shea,
Gosnell)s A suggested maximum level would be
0.4 fry/mz, roughly double the "parr capacity”
level (total roughly 2{,000 fry).

THAUTIL RIVER

The Thautil River system (Fig. 6) has not
been Intensively sampled by F.H.l.S. Initial
survey In {98! Included the Thautil River (2
sites) and Starr, Denys and Loljuh Creekse In
1982 only Thautil River Sites | and 2 were
sampleds Much of the habitat information was
therefore taken from other sources (eg.
Aquatic Studies Branch files).

Habitat Asses sment

A summary of stream habitat
characteristics by reach Is given in Table 26.
Note +that |ow sample density makes some
tabulated values (particularly % habitat type
and wetted width) rather questionable. The
mainstem Thautil River (Reach ), which
constitutes +the major stream area, had a
relatively wide channel width indicative of
relatively high freshet flows. Sidechannels
within the active channel were moderately
abundant (at summer flows). The gravei-cobble
substrate, presence of boulder cover and wide
active channel indicate fair steelhead rearing
habitat in Reach 1.

Reach 2 of the Thautil River, above the
Starr Creek confluence, is of little apparent
value as steelhead rearing habitat. Much of
the reach was marshy, with an Indistinct
channel (Carswell, 1979).

Significant +tributaries to the Thautll
River include Starr, Denys and Gabriel Creeks.
Starr Creek, in Reach |, was moderate to high
gradient riffle-glide habltat with boulder and
cobble substrate. Reach 2 was not sampled by
FeHoleSe, however, Carswel (1979) found a
relatively unstable, gravel channel with
gravel bars and swirling flow character. One
marshy tributary was also present.

Denys Creek in Reach | and Loljuh Creek,

a tributary, were sampled by F.H.leS. Denys
Creek was riffle-glide habitat with gravel and
cobble substrates. Cover was primarily
afforded by cobble and boulder substrates.
Habitat quality is best described as falr for
steelhead rearing. Loljuh Creek was a fairly
small stream, composed of riffle-glide habitat
and gravel-cobble substrates. Habitat
appeared good for summer rearing, however,
winter conditions may be rather severe.

Gabriel Creek was sampled by Carswell
(i979). This stream was characterized by
swirling flow and abundant instream debris and
deadfall. Rearing habitat was good,
particularly for coho.

Fish Population Assessment

1982 population est imtes

Fish population estimates were conducted
only In the mainstem Thautil River 1In 1982
(Table 27). Rainbow, coho, Dolly Varden and
mountain whitefish were present in the 2
sample sites. Densities were |low for all
specles, with the exception of rainbow parr at
Stte 2 (0.18/m%).

As much of the Thautil River system was
not sampled in 1982, a brlef summary of fish
presence in the rest of the system as outlined
in Tredger (1983) will be includede Reach 2
of t+he Thautil River had rainbow and Dolly
Varden present. Gabriel Creek had rainbow,
coho and Dolly Varden. Starr Creek had
rainbow and Dolly Varden in Reach |, and
mountain whitefish and Dolly Varden iIn Reach
2. Denys and Loljuh Creeks had only Dolly
Varden.

Steelhead

Two years of fish sampling in the Thautil
River system Indicated Juvenile steelhead
rearing in the mainstem Thautil River (Reaches
| and 2), Starr Creek (Reach 1) and Gabriel
Creek. Rearing densities are only avallable
for Thauti! River Reach | and Starr Creek
Reach | (Table 28). These data Iindicate
generally low densities of steelhead fry and
parr throughout the systeme The 1982 parr
densities at Site 2 of the Thautil River were
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Table 26. Summary of habitat characteristics of streams in the Thautil River
system.
Habitat Type(%)
Stream/Reach  Length Gradient Wetted Major Cover Total
(km) P R G Width Substrate Type  Area
Thautil 1 mstm 25 0.9 55 21 24 9.5 LG,C B,L 235,360
1 sidech 5 (0.9) 4 53 43 15.7 c,LG L,B 78,720
2 4.5 2.0 marshy, swirling (4) G,F N/A  (18,000)
flow
Gabriel 1 2.0 3.0 sinuous, (1.5) F,G L (3,000)
swirling flow
Denys 1 4.5 1.9 0 61 39 10.1 LG,C B,DV 45,670
2 9.5 2.0 - - - (10.1) - - (95,900)
Loljuh 1 5.0 2.3 0 43 57 3.4 LG,C B,DV 17,220
Starr 1 2.0 2.3 0 53 47 7.5 B,C B 14,920
2 9.0 2.0 - - - (7.5) (G) - (67,580)
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Table 27. Summary of 1982 fish density (No/m2) estimates in Thautil River
sample sites, August 1982.

Rainbow Coho Dolly Varden
Stream/Reach Other Species
0+ 1+ 2+ 3+ 0+ 0+ 1+
Thautil 1 1 .20 .03 0 0 .03 .07 0 -
Thautil 1 2 0 .08 .05 .05 0 0 0 M.Whitefish .03

Table 28. Summary of juvenile steelhead density (No/m2) in the Thautil River
system, August 1981 and 1982.

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

o+ 1+ 24 3+
Thautil 1-1 1981 0.04 0 0 0
1982 0.20 0.03 0 0
Thautil 1-2 1981 0.12 0.03 0.02 0
1982 0 0.08 0.05 0.05
Thautil 1 -mean 1981/82 0.09 0.035 0.018 0.013

Starr  1-1 1981 0 0.02 0 0
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the only exception. Because data Is sparse,
no standing crop estimates will be attempted
at this time.

Steethead Fry Stodking Potential

As the Thautil River system appears
under-utilized by steelhead (based on low
densities), fry stodking appears to have some
potential as an enhancement technique. As no
barrier to migration exists the question of
habitat quality must be addressed.

Habitat qual ity

Late summer rearing habitat 1In +the

mainstem Thautil River (Reach D). Starr
Creek, Denys Creek and Loljuh Creek appears
good. Potenttal constraints on fish

production may occur 1In these areas due to
poor overwinter conditions (Loljuh and perhaps
upperr Denys Creeks) poor spring runoff
conditions (Thautil River and Starr Creek),or
the general low productivity of the systems.
The Thautil system may not be a "preferred"
spawning area because of spring runoff causing
high and dirty water conditionse The fact
that fry were present Indicates that some
spawning does occur 1n the Thautil River.

Parr _capacity and fry stocking requirements

Rough estimates of parr capaclty were
caiculated using +the Slaney smolt model
(Appendix 5) and fry stodking requirements
were projected (Table 29). Total requirements
for the Thautll system are roughly 33,000
covering Thautil River Reach |, Starr Creek
Reaches | and 2, and Denys Creek Reach |.
Because fry populations were present, and parr
population was fairly good in the malnstem
Thautil River, it Is recommended +hat only
upper areas (Starr, Denys) be seeded at this
time (total fry = 7,500)e As with Gosnell
Creek, these estimates are very rough.

MORICE RIVER MAINSTEM AND SIDECHANNELS

The Morice River mainstem and
sidechannels have been sampled by FeHsleSe In
1980, 198] and 1982. Fish sampling has been
more on a "hit and miss" basis, attempting to

sample +he range of habitat types over the
length of Morice River. Habitat assessment
has not been conducted by FeH.l.S. Instead,
detal led sampling by ENVIROCON Ltd., has been
referenceds Any F.H.l.S. observations were
Incorporated.

Habitat Assessment

The Morice River, above the Bulkley
confluence (Fig. 7), was partitioned into 4
reaches (ENVIROCON 198}). A summary of some
very general reach characteristics is given in
Table 30.

Sidechannels are a very slgnficant aspect
of Morice River habitat. Sidechannel
development (or channel complexity), the ratio
of total channel length to malin channel
length, ranged from a Jow of 1.2 in Reach 3
(27.8 mainstem length x 1.2 = 33. km total
channel length) to a high of 4.7 in Reach 2
(33.8 mainstem length x 4.7 = {59.5 km total
channel length).

Different types of sldechannel are
present, offering differing habltat +types.
Some have wide, open grave! banks while others
are confined with overhanging vegetation and
stable appearance. St1Il others are very slow
moving, Jow gradient badkchannels. The
sldechannel development referred to above
represents combined side and backchannels.
Recent investigations have Indicated a 1.5:1
ratio of backchannels to sidechannels (D.
Bustard, pers.comm.). F.H.leS. observations
indicate many channels are a combination, with
a sidechannel beginning with high gradient and
gradually "flattening out"” into a
backchannel.

1982 Fish Sampling

Fish sampling In the Morice River
mainstem was conducted at 5 sites in 1982
(Fig. 7. Results are summarized in Table 3l.
Specles captured included rainbow (0+ and I+),
chinock (0+), coho (0+), Dolly Varden (2+),
mountain whitefish (0+), longnose dace and
sculpinse Highest density was found at Aspen
canp for ralnbow fry (0.43/m?)  and parr
(0.21/m2), chinock fry (0.77/m2) and coho fry
(0.26/m2). Other sites had relatively low
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Table 29. Thautil River steelhead parr capacity and fry stocking estimates
based on habitat parameters and smolt yield modelling.

Estimated Estimated Fry Density
Stream/Reach Len?th Area Parr Fry
(m (m2) Capacity Requirement No/m No/m2
Thautil 1 22,000 220,000 4,186 (24,600) 1.12 0.11
Starr 1 2,000 17,600 273 1,600 0.80 0.09
2 4,500 36,000 533 3,130 0.70 0.87
Denys 1 4,000 40,000 470 2,760 0.69 0.07
Total (excluding Thautil) 7,490
(including Thautil) (32,090)

Table 30. Summary of general reach characteristics of the Morice River
(data from ENVIROCON 1981).

Side Log Cover
Reach Length  Gradient Channell Substrate and
(km) (m/km)  Development Debris
1 Morice Lake to 15.4 3.2 1.7 cobble with moderate
Gosnell Creek (10.2) some gravel
2 Gosnell Creek to 33.8 1.9 4.7 gravel with high
Fenton Creek (125.7) cobble
3 Fenton Creek to 27.8 2.7 1.2 variable. low
Peacock Creek (5.3) Silt to boulder
and bedrock
4 Peacock Creek to 10.0 1.3 2.0 gravel and moderate
Bulkley River2 (10.0) cobble

1 Sidechannel development (or channel complexity) - proportion of total
channel length during late summer. Sidechannel length in brackets.
2 Reach 4 extends into the Bulkley River, for a total length of 18.1 km.
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Table 31. Results of fish density estimates (No/m2) in the Morice River,
August 23-26, 1982.

Rainbow Chinook Coho

Site Habitat Other Species
0+ 1+ )

Aspen cobble edge 0.43 0.21 0.77 0.26 DV 2+ - 0.02
MW - 0.02

LND - 0.06

21 Mile open 0.14 0.06 0.12 0 MW - 0.03
sidechannel LND - 0.20

Sc - 0.01

Lamprey edge gravel edge 0.08 0.02 0.02 0 MW - 0.01
LND - 0.14

32 Mile sidechannel 0.05 0.04 0.05 0.01 MW - 0.12
riffle-glide LND - 0.15

Morice West glide edge 0.08 0 0.19 0 Sc - 0.02
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salmonid densities.

Juvenlie steelhead--1980 to 1982

Sampling of fish 1In the Morice River
mainstem and sidechannels has not been
standardized. Basically a "random" assoriment
of sample sltes are available. A detalled
summary of steelhead densities by site,
habitat and year 1Is included in Appendix 6,
with highlights in Table 32.

Average sampled fry density ranged from a
low of 0.136 fry/mZ In 1980 to a high of 0.294
fry/m? in 1981, A low density of 0.156 fry/m?
was sampled in 1982, [n terms of consecutive
years sampling at _individual sites, most
followed the pattern of low in 1980 1o high In
1981 (2 of 3 sites) and high in 198] +o tow in
1982 (4 of 5 sites).

Average sambled parr density ranged from
a low of 0.008 parr/mZ in 1981, to 0.02
par'r'/m2 in 1980, to a high of 0.07 par‘r‘/m2 in
1982, Consecutive year sampling and
individual sltes indicates moderate density
In 1980 to low 1981 density (3 of 3 sites),
and low 198] density to high 1982 density (4
of 5 sites).

Age and growth

The majority of juvenile steelhead
captured in the Morice mainstem were fry and
I+ parr. Very few 2+ or older parr were
captureds A summary of captures and mean fork
length by age group 1is glven in Table 33.
Mean fry size dropped from 42 mm In 1980 to 36
mm In 98] and 35 mm in 1982, This could be
partially due +to earlier sampling dates.
Yearling steelhead parr were of roughly equal
size in 198 and 1982, while they were much
smaller in 1982, This smaller size could be
due to higher 1982 parr density.

Population estimates

Very rough estimates of steelhead fry and
parr in the Morice River are summarized in
Table 34, These estimates were calaulated
using mean sampled density (per linear meter)
times habitat length (Appendix 6). Rough
Jjudgements of habitat quality were made by

applying mean density to "good" habitat (1/2
of mainstem edge and sidechannels) and 0
density to "poor" habitat (1/2 of malnstem
edge and backchannels)e The main reason for
doing this was to adjust for bias in selecting
sanple sites in good habitat. Obviously the
accuracy of +these estimates 1is highly
questionable, and numbers generated should be
viewed with caution.

A further source of error in fry
population estimates 1is sampling time as
related to emergence +time. Fry emergence
studies Tn 1982 (ENVIROCON, in prep.) indicate
emergence occurred throughout August, peaking
in  mid-August and virtually complete by
September 1. Fo.H.leS. sampling was conducted
September 6-7 in 1980, August 26-28 in 98I,
and August 23 to 26 in 1982. Only in 1982
would emergence have been completed.  This
fnvalidates the assumption of equal
recruitment over +the sample area (malnstem
Morice), certainly in 198} and 1982, as fry
dispersal may not have seeded all areas
equally.

Appl ication of FeH.leSe Sampling

Popul ation estimates for steelhead fry
and parr in the Morice River mainstem may be
of questionable accuracy as previously
discussed. Comparable data produced by
ENVIROCON (in preps.) Is not "in hand" at the
present time. When available, the reliabliity
of FeHeleSe estimates can be chedked.

FeHeleSe sampling of the mainstem is not
sufficlent to get a complete "picture" of
Morice River steelhead production. Only
summer population estimate data has been
collecteds This is not sufficient because:

te Most juvenile steelhead sampled were
0+ and |+« As juvenile steelhead
generally spend 3 or 4 years in
freshwater prior to smolting,
sanpling clearly did not cover all
age groupse.

2, Limitations on juvenile steelhead
survival may be more significant
over the winter |low flow period.
These and possibly other problems
will be addressed in 1983 sampling
and reportinge
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Table 32. Summary of 1980-1982 juvenile steelhead density (No/m2) in the
Morice River mainstem and sidechannel.
1980 1981 1982
Site Habitat
0+ Parr 0+ Parr 0+ Parr
Reach 1
1. Islands above Gosnell mainstem edge —_— 0.67 O —_—
2. Morice West Bridge mainstem edge _ 0.15 0 0.08 0O
Reach 2
3. 33 Mile sidechannel 0.18 0.02 — —_—
4. 33 Mile mainstem edge 0.09 O — —_—
5. 32 Mile sidechannel 1 sidechannel 0.117 0.01 0.39 O 0.05 0.05
6. 32 Mile sidechannel 2 sidechannel 0.24 0.03 0.11 O dry
7.Lamprey confluence mainstem edge _ 0.28 0.01 0.08 0.02
8.Lamprey sidechannel 1 sidechannel — 0.20 0.02 —_
9.Lamprey sidechannel 2 sidechannel 0.11 0.05 N —_
10. Lamprey sidechannel 3 sidechannel 0.11 O —_— —_
11.Lamprey sidechannel 4 sidechannel _— 0.29 0.03 —
12. 21 Mile sidechannel 0.11 0.03 0.15 0.01 0.14 0.06
Reach 3
13. Aspen camp mainstem edge -_ 0.41 O 0.43 0.21

Mean all sites

0.136 0.020 0.294 0.008 0.156 0.07

Table 33. Summary of mean fork length by age group of juvenile steelhead

captured in the Morice River mainstem, August 1980 to 1982.

1980 1981 1982

Age Mean Mean Mean Range
Group N Length  Range N Length  Range N Length
0+ 139 42.0 30-62 225 36.1 . 29-52 73 35.1 29-47
1+ 16 83.8 63-99 8 84.6 65-90 30 75.0 62-90
2+ 3 110.0 101-118 1 118 118 0 - -
Sample Date Sept. 6-7 Aug. 26-28 Aug. 23-26
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Table 34. Juvenile steelhead population estimates in the mainstem
Morice River, 1980 to 1982.

Estimated Population

Age Group
1980 1981 1983
0+ 180,000 224,000 140,000
1+ 21,500 6,700 63,000
2+1 N/A N/A N/A

1 2+ parr insignificant in F.H.1.S. sampling.
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FURTHER DATA AND REPORTING REQUIREMENT

The current report outiines the results
of three years of sampling in the Morice River
system. Major emphasis was placed on Owen and
Lamprey Creeks, with lesser effort on other
tributaries and mainstem areas. Sampling thus
far has glven us good IiInformation on the
aval labillty of habitat, the range of
recruitment and juvenile (younger) densities,
and relative "importance" of system areas for
steelhead production purposes. What we do not
have 1is information on older age groups of
steelhead parr, particularly in the mainstem
Morice and Bulkley Rivers. Emphasis will be
(was) placed on this for 1983 sampling.

Once 1983 parr data Is available,
hopeful ly the entire Morice system can be put
into perspective regarding smolt yfeld and
limiting factors in smolt yielde This is the
projected focus of 1983 data reporting.
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Lamprey Creek biophysical sampling data
and analysis - 1982,

a. Habitat description

b. Fish population estimates

c. Fish capture length-frequency analysis
d. Length-weight data (condition factor)
e. Standing crop estimates
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Cobble 20 120120 135 135 1o | . A ¢ ﬂELS
Boulder 515wl sls 1o 2.4 5 12.6
Bedrock O lole o ls |6 0 o) O
Compaction T o Lo How law e I o) Jdow
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- Habitat characteristics of @)y, per N el Cre C N
DRSS . 5,
oL ( 7 "
{ botben) tolic)
HABITAT TYPE :
REACH LENGTH (m) Zooo Aecax G100
Habitat unit B POOL RIFFLE GLIDE
Value Z {Value Z {Value Z
to. of units sampled . | Z 2
Average léngth (m) 4% 2.2
Averags wetted width (m) . A =
Average channel width (m) P o —
E p S o
Average depth (cm) 27 : ‘ (g
Average area (m2) ' : — O =
8 . 1 [V ~ ,"81
Total no. of units in reach 0% 2 %
Total area of units in reach (m2 , _
! =9 1650 18l o /8lsuez ¢4
Averaze ar=a log debris cover (m?)
Average area boulder cover (m?)
Averaze area instream vegetation (m?) -
Average area overstrean vegetatica (=2)
L ]
Awerage aresa cutbanks (nr2) ’
Average zrea total cover (m2)
Average % substrate fines
Average 7 substrate smail gz avel o
tverage 7 substrate large gravel ) )
Average % substrate cobble. P _ R S
: ' \
Averaze 7 subdstrate bouldar
Average Z substrate bedrock

Estimated disd'\argc O0.045 M%

AVCP’O»QG VG!O(H‘Y
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XOn-c45 g 16 cfs

Nioc.ce Average for Reach
Lowgre. Creck- FIMPERMEL (reex Poots _[auioes JuiFLes
Bel U Lol I L N
Habitat Class GIRIG IR IGIRIF P G K
Length .\ oa0E51¢ Tio 12 14 R AR A
Wetted width 1A sta 12 ) {9 4 2.3 L6
Channel width gz 1375 |75 oo 12s |78 |85 25 a5 5
Area Hatlodlsl 18 13012 b 1G 188 B lieblgeslic.a
Mean depth As 1) Las les fas Ly 1.9 .3 A5 .C6
Velocity Alslalslal7zlo @) "2 57

* | Log cover OoOlole i1 015 5 5‘2 {:orz
Boulder cover ololods o o]0 ) O G
Instream veg. olC 1olols lolo O @) @)
Overstreamveg. 1o I I L P K 22 £
Cutbanks I 1 .1 |1 IEEE | 227 £,
Total cover S 1¢ 16 bl e ] 8 150ES [0 ES 1R
Turbidity crlde e 1de lde e i r clc cle
Gradient S o s to 0 G A7 .4
Fines 2010 20 140 130 1o {eo &5 0 7.5
small gravel 46440 150 1Ko 19D Ko 19D 20 54 40
Large gravel 20 140 196 130 lao 130 [10 o 120 307
Cobble Wi llotio lo laolo O 4.6 .8
Boulder ; Ol 1o lolo 16 o & @) o
Bedrock o tole 1o le 1o |0 9 0 O
Compaction Lo ol oo Mol boclhad o S o S
Fosginess .7 T




» Habitat characteristics of
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\Q tiy
'

p "{/ I
Ve
vl )"

)
B

HABITAT

TYPE

REACH LENGTH (m) -~

Arcoe = 36720 »n

Habitat

unit

Yo. of units sampled .

Averagze

length (m)

Average wetted width (m)

Average
Average

Average

channel width (a)

depth (cm)

area (m?2)

POOL

Value Z

RIFFLE

3

Value Z

GLIDE

Value Z

Total no. of units in reach

Total area of units in reach (m2)

/50

43

Averaze
Average
Avaraze
Average

Awerage

arza log debris cover (m2)

area
area
area

arsaag

boulder cover (m2)

cutbanks (r?)

instream vegetation (m2)

overstrean vegestaticn (=2)

Average

area

total cover (o2)

Average

Z substrate

o8
19

sudbstrace
% substrate

substrate

1

sudscrate

>

Z substrate

Eines
smail gz avel
large
cobble.
bouldar

bedrock

gravel

Estimated disahargc

Av:rage

ve!oci{7

. 4
0.0] ny)s
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MM(Q Average for Reach
Locre, Crek- Prvperne. Ceeer Triz POOLS | GLIDES |RIFFLES
Abeve £ialle o B N S I
Habitat Class PIRIG IR |P R P G R
Length , 6 121417 12512 2o 19881 A 12052 [40.7
Wetted width 12 Lalbsbsla || 2 .5 1.9
Channel width 4 1512 kbsla {2 4 2 3.8
Area 12 12613510515 12 245|217 1135 1352 BE 445 |
Mean depth A5 10515 Lo LIS 140 A5 A5 .07
Velocity O - lost—- 11— 1~ 0S

“ | Log cover ASlo lslo 1.5 1.0 ' 5 03
Boulder cover ol 1t 1a.10 1. O ] 32
Instream veg. Slo 51011 1e ES .5 o)
Overstream veg. VJolt o2 o =5 \ {0
Cutbanks stololel-s 11 £ s o) o
Total cover TSINEEFREE 25130 |3 189 1887
Turbidity e lde 1de ele ldr dde clre e Cle
Gradient —_ =1~ 1_- {- — - _
Fines 1o 12015 ]ic)5 0L 130 4.4
small gravel 25 180 180 B3 {25 (40 1.8 ao (25,5
Large gravel 40 180 120 145 145 146 - Hlo 30 [0.7
Cobble 10 120 110 120110 is 10 10 R1.1.
Boulder O "ol {510 |0 o 0 8.5
Bedrock o lo [0 jo jo |0 O O
Compaction NS IR INIE I Jou o)

fowymess = 7

35 fs
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Aesce-Lamerey Creee BATE 5%2.71&2 area 1OZ 12 sew Lo Bridge Ste

gack A tenc WL Tm
= EAN - ~ JOTAL Fio /M1 | BIOMASS e
wrectes lace |n-ravcel T |weamr | ¢ | 7 0 BIOMASS | DENSITY | DENSITY  |No / mete

0.8 18.75 50 10.08 0.0 0.60

0.8 | 2.75 124.29 0.04 0.24 0.20

6.2 12.50 141,49 10.0% 0.40 Q.17

0L 1315 19459 10.04 0.9% Q.86 -
2507 1008 .Gl .24 ‘\
Cone 10t Bo-1o 155.80 1 2.92 |27 0.8 1%2.75 174.19 {022 10.13 2.20°

Rht 104 129-5C 13100 ] 0.e2
1+ 179-891p4.001 648
24 Lo-Yolis olle.60
24 \a5-19311%.0 195.24

N ORI

T o s Gt 20 122 0.6 19615 81 1020 1n.e=  llLag.

Mo 1= Fe G2 socl a7 12 108 1950 1 569 1009 Q.06  JC.17

Lo 12 BA-Kl 15c05] 350 |22 0.8 12750 | e.12 {0.27 } 0.93 1,37,
Cotlid ¥ 165138 Hlogasli4a | 2 108 1275 | 53.92 10.04 | O.5] 0.24
Sucke rso bz 79-97 18Ce71 972 | 2 |0 {275 | 3648 10.04 0.35 0.26 .

RABITAT DESCRIPTION: R {l. /Gl Ag haldat in (erh

Discharge Q N.bp\% 2l ['-FS ’ Gradient (U/p

Temperature (00 6% Turbidiry Clear

Hydraulic Type Pool Clide Riffle

% area a5 ;27‘ 5

_mean width 7.4 6.5

mean depth .3 . ( l

% _cover .5 A |

cover typel ‘ B - B f

substrate? Flo,selob6 15 F Ss68LL1C |
cas, ke (50 BT,

i

COMYENTS: i
' i

3

1 L log, B boulder, IV instreamvegetation, OVoverstreamve getation, C cuthanks

2y fines,SC snall gravel, LG ].’lrj"_(\ pravel, ¢_cobhles, B boulders, Br bedrock
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’

(M ol ce-Lamprey Creex DATE A%a#&z anea Jlddm? snee 3

Reach 1 tenc 3 m
— AE AN — , TOTAL No /M3 | BIOMASS i
secies |ace |nravot] @ |weem | o | W Biomass | DENSITY | DENSITY /.:.2?2

RLE (of [27-51 1490l L4 110 loaslizezf 5.0 L o1 1 0.
1+ 189-95 188c1] 14l | 6 10751 8.co }£0.90 | 007
]
|

2 0.92.
= 05i2.

LA

\)(

0.

2+ 1118- \iRoo] 17.82 051 132 183,71 100l 0.2] 3.09

24+ 124.0 {12000 29.14 0751 L3 13085 10.0f jl <. 6.09.
@)

_ T 158. 79 _10.2 | 21 {67
Cobe Yot 156-ac|cest] Seq 1A 1075116001569 1014 .Sl Lig “\)

751 8.00 119.68 10.07 10.17] 0.56.

[$)

Che o1 ‘Sr—QVL €0.23] 24616

L}VD.AZ 93-15 [64.76] 345 |51 _lods 168.0013%.86 10.59 | 3.0 |4.76

RABITAT DESCRIPTION: (\ide \nabdal reach A

Discharge Q.| 3.5 s o~ Gradient (), 5

Temperature (°C) |2° Turbigity Clear:

Hydraulic Type Pool Glide Riffle

% area 100 -

mean width 80

mean depth ‘9).

% _cover 9.6

cover typel R.Iv.QV

substrate? F5 5610625 -
C40,BAD

COMMENTSS

1

L log, B boulder, IV instrcamvegctation,0Voverstream ve_gietation, € cutbanks

? Ffines, SC smll gravelLG lar}y_o. pravel, ¢ cobbles, B boulders, Br bedrock

i i v M g ey e A RN L A T s - et e S ————
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Mecee-Lamerex Creex DATE A&r”'\f /B2 anea TL3m? -
2 === !

tengti b m
- MEAN - _ TOTAL o /M% | BIOMASS e
SPECIES ] AGE | H-RANGE f WEIGHY C, [J n BIOMASS OENSITY | DENSITY Nc/ gt 5

Rk 1Ot [22-50 156881 0671 |16 0751823 | 14.281 0.29 | O.14 (.64

I+ lotal (15231 4.28 | & o151 .8.001 25.05 | O\l 0.47 0.69

21 198~ 1501665 11%.24 14 10751 5.22170.59 1 0.07 {045 0.4L4,

2r | 144 W0l 32.40 L1 o5 .32 14280 10.02 10.59 ol .
: lps1a 1049 14.19 2,10 \

Cobo 10+ 15470 164501 2ag 194 1051 5.22 1 \1.271 10.07 10.32  {0.4C,
ok 1ot BBag iezr | 2 18 1o ]l0e135.24 1044 10.48 1092
Dy 10+ 1 50 1sooot 25 1 lorsil.3% leT 10.04 | 0.04 0.1l

M 12 13g1cdliorsle2a 18 1015110611 6l 1 0.14 10.90 - 10.9%

v 12 13502 6ol oez 124 joas2a.00ll8.73 0.4z V1.56 1276,

RABITAT DESCRIPTION: _ Glide /Rff{le [Elde  habdaT nenrbeawer dom

Discharge QN.QhB/S 7(;5 : " Gradient .%—~ 3?0’
Temperature (°C) /R Turbidity Clear
Hydraulic Type Pool CGlide Riffle
X area 14.8 QO- 2
_mean_width q'q 46
mean depth : A2 Nel
%_cover GC( v 10 .
cover_type! ‘ LITvov,C L ;
substrate? 47 8659 LG 20 F\O,SGRO LG 20 ,
C 10 40
cornmEyTs: U oetreom diem Hhis cor }‘rj“\(” V& @il ers (e q&,
] y T
,

L log., B boulder, IV i mstream vegetit ion, OV ovor.tream ve pe t_atd cu .an-'
ct_ation, € cutbapks
? Ffines, SC snmall pravel, LG 1,-“-'!.',, pravel, ¢ cobbles, R boulders, Br bedrock




o

(Merice- LavPrEY (REEE DATE A%&%,[@R anea [326 12 see 8

Reoch 2 tencin 1%:3m
— ] MEAN = _ TOTAL Mo /M3 | BIOMASS linee
aecues |ace ln-ranct] T fweGHi | ¢ | ® A BIOMASS | DENSITY | DENSITY  [No / mets

) P\'D't_ O+ ?\q_45 30171 056 A6 0.801328.50 LIR.AD .24 0.4 2.4
+ 1 77 o 14995 |1 0&p) l.ag 1 619 10.00 Q.05 0.09
2+ 1 48 ac.o |c.a 1 1ogol Las 11276 10.0| 0.10 0.09
27012 10.49¢ 10.29 2.59
Dy 10+ 133-401%an] 06l |2 o.R01 275 1 2.29 _10.02  10.02 028
\+ 1 65 150l 875 11 b.eol las 13.432 (0.01 1003 {0.09

. 57149 1o.04 Y008 0.2

Mw_ 1 148-€2 14.05] 2.25 112 JO.80 15,00 | 2377 10,1} 0-d5 1,11

Teo V£ =74 {30102 N4 1080415.00. 41549 10.11 102 L1l

FABITAT DESCRIPTION: Cmmln\g)( ste. Glide [ei2 (ke [oad)

L.

Discharge QN‘gb\?’./S 0.5 C‘E‘) : __Gradient /e

Temperature (°C) IQ\O Turbidity C\ﬁar

Hydraulic Type Pool Clide ' Riffle

% area Q- 3L, Sq
_mean_width . g2 885

mean depth 0.40: 0.25 [OR(e)

% cover O.Q CAC - 050

cover typel C. Jv oV LTv

substrate? F70é630 LGIO F‘{O,SGE‘OJ LGAO F 20 &G 'SC‘)LG 2D

CIO i
COMMEN TS: )

)}

L Yog..B boulder,IV instreamvegetation,OVoverstream ve getatl_gh__g_g!,;h'ang-;
? F fines, SG snall pravel, 16 larfe privel, G cobbles, B baulders, Br bedroek

< g TR T e SRR D A R A S
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Morice- Lamprey. CReEN DATE A%az/ﬁa anea JB24m? siree A

Reach 2 NG HALZ M
- MEAN — ~ TOTAL No /M2 | BIOMASS Tinoe
<recies | ace | nerancel 0 [ WEIGHT | € P n BIOMASS | DENSHY | DENSITY No [ mete

REE 101 2150 Hoe ] 0.15 | oo 10151 8800} 624 1 Q.98 | 0.26  |4.=.
1 1C2-R6 | 75.03] 4. ¢b |23 |06 {4125]192.28 1022 | 1,05 1,94
24 19a- Ui llo420]12.32 flo 10.8 112.501(54.09 10.07 | 0.94 0.59
21 |12a-12akgeool 2.es 12 0.8 12.50 | 54.63 1C.0l {0.20 0.18.
: » 7.0 1078 10.74  16.77
& _12a iz hizeellsgt i L o8 zs §19.84 0.0 1O.1 0.0C.

T 12 BoBo el 662 11 lee s Fatig o7 |osc 1065

oD 1= |ea Foi] W74 182 oo Hog ol R0z 1C.56 10.97 4.8

"sb(kprg‘p < | nalozal B 16 1o.e 1750 19042 1004 1 C.76 1037

RARITAT DESCRIPTION: K. {lle /To o h o Lindeni &
T

Discharge ' " Gradient O

Temperature (°c) [1° C Turbidity Cleaf

Hydraulic Type Pool Glide ’ Riffle

% area 57.5 43,5‘
_mecan_width &4 9.9

mean depth . %5' : .C3

% cover 4.7 C.%

cover type! L) IV,QV , C ' i L,I!LQ_\LC,

substrate? F95,5640,1622,C2 ___FI55655 1638

CR
COMMENTS: i
]

L log B bm:ldcr.IViustrcamvegctauom(woverstr__rf_gm ve ge tation, S_m.tianks

2 F fines, SC small _pravel, G 1'-.;;;«_»&_'_.1@1_(; cobblesi, B boulders, Rr bedroclk

RN B »

|
RN SO
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v

(Mose Lamprpy (reER DATE Aﬁ&%ﬂ anea A9-1m2 siree Ll

Reach 4 LENGTH LD A
- — MEAN - - TOTAL No /Mm% | BIOMASS Lnec
crgews |ace |n-ranct] 01 | wEGHT | € P n BIOMASS | DENSITY | DENSITY No [/ mete

04012778 | 36.14 1 .20 .40 2.52
0.90| Q.22 | 84 topon | 0.29 0.5
9460 1 1.%8 .19 8,677
04018.42 1 8.24 1008 10.08 D5
N.A01 10.00 15245 2.4 1.83 0.671
5546 10.4¢ .91 0.8 &
o090 1.1 .2l 10.094 1 O0.04 1c.0o7

"BEE 1ot [23-499 12956 0.4
T 2 N X

“CHlof -4 lasoo] Lol
W+ leo-aa 17683 522

D 1o+ 1499 14900} Lig:

o> 3\)\’)&)

rasrTar pEscrieTIoN:  (Vide /riffe  hobdat

bischarge Q ~ Qwdls T IA? : " Gradient \V/R
Temperature (°C) [4q° Turbidity Clear
Hydraulic Type Pool ’ Clide Riffle
% area 14 9\'6
mean _width l'q Q-Oﬁ_
mean depth : 0.0 0.05
% cover 4.8 0.3
cover typel - B,1vov,C B
substrate? Fas5 %10.L6 40 F 15 5620 1630,
Ca0,BR5 ] C3CB5
COMMENTS: )

! 1L log.,B boulder,IVinstreamvegetation, OVoverstr_eam ve ge tation, C mb_ﬁng-
—— - g - TUNSSE—_

2 Ffines, SC snmallpravel, '.L._G_]nrr',n priwel, € cobbles, B beuldoers,Rr bedrock

TS R R RS S A oonsr R,
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MoieePrmperper 2 . DAIE Auﬁagéaa aReA 27:09 142 siee, Jobelowfalk
LenctH [5:8.a

- - = MEAN _ ~ TOTAL No /M2 1 BIOMASS linec
crgcies |ace |n-ranct] U fwecHi | € | B " BIOMASS | DENSITY | DENSITY [ No / mete

“REEOx [2g-6l 15ea] 154095 145 1 26.221 045 1097 } .50 | l.o7

W+ 10 losdls.e7 |1 lods)losi4.39 10.04 1 GES 1007

#.241101 14.03 .74

i 140 ool et 1645) Los | 767 10.04 10.28 10.07

RaBITAT DESCRIPTION: < lide/r if¥le /Clide.
Discharge G(" D5 ('645& ' __Gradient O-\19
Temperature (°C) \4° Turbidity Clear
Hydraulic Type Pool Clide Riffle
% area q6.2. 3.8
_mean_width .75 1.3
mean_depth 0.25 A0
% cover ' _ 7.4 .
cover type! Cv, C. J—
substrate? F20 Se90 LERD, FI0 SG 90, L6460
C 1O Ci>
COMMENTS: '

1 L Jop. B boulder, IV instrcamvegetation,OVoverstreamve fe tation, g_gl;;héﬂg«.

2 Ffines, SC snall pravel, 1G ]ar‘rg_.__gmvghn cobbles, B boulders, Brbedrock

b ST

2 ., S




il

Mo~ TamrerngL 2 owe fugae/ez area 10.6.m2 snEe.3

teno _A_m
- MEAN _ _ TOTAL o 7m? | BIOMASS Yinec
crecies 1ace |f-ranct] T | WEIGHT | G, P A BIOMASS | DENSITY | DENSITY No [ mete
Suc,kcfsp
On\q
’ (72

RABITAT DESCRIPTION: tool/Biflle  hobatad

gradient ~ .

Discharge —

Teomperature (°C) Turbidity.(-\ear

Hydraulic Type ‘Pool - Clide Buﬂe

£ area 17 'BgA
_mean_width 2.0 1.2

wmean depth C.\5 - 0.05

% cover IGO [.Q).

cover_typel L, Tv,ovC ’ B

substrate? FA5,5625 LG]0 FO,s€20,\:20

Clo . C3¢ B30,

conEyts: (o wlac Sobdrate
Hondeeds ol sucker -ETE) secn_and maé‘)r\"r \5-30mm

} L log, B boulder,IVinstecamvepetation, OVoverstream vegpetation, g_gngb_.gnk;;

-

2 F fines, SCG small gravel, 16 lar'ro. pravel, ¢ cobbles, R boulders, Rr bedrock

4
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Rainbow Length-Weight Data - Morice System

1. Owen Creek - Site 1

n=2 r2=20,96
a = 0,77
b =1,0352 x 10-5

2. Owen Creek - Site 7

n=12 r2-=20.99
a =1.18
b = 1.045 x 10-5
3. Lamprey Creek - Site 3
n=113 r2=0.99
a =0.17
b =1.203 x 10-5
4, Combined
n=14 r2= 0,99
a =10,71
b = 1,085 x 10-5

Empirical formula:

wt(g)

1.085 x 10-5(3)3 |
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k-values used for Morice River System

Rainbow

Coho

Chinook

Dolly Varden
Cutthroat
Mountain Whitefish
Longnose Dace
Redsided shiner
Sucker sp

Cottid

1.085 x
1.2 x
1.1 x
1.0 «x
1.1 x
1.35 «x
1.15 «x
4.0 x
2.5 x
1.0 x

10-5
10-5
10-°
10-°
10- ©
10-°
10-°
10-¢
10-
10- ©



Steelhead fry--Lamprey Creek
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Reach Sites

Fish Density(No/m)

Standing Crop (No)

1980 1981 1982 1980 1981 1982
1 1 2.39 1.19 0.60 - -
3 2.82 2.29 0.93 - - -
X 2,61  1.74 0.77 5,417  3.611 1,598
2 4/5 2.74 2.43 1.84 - - -
8 2.50 3.64 2.41 - - -
9 1.90 6.96 4,13 - -
X 2.38 4,34 2.79 18,571 33,864 21,770
4 11 0.50 - 2.52 1,414 - 4,276
Pimpernel 1 2.06 - 1.67 9,076 - 7,357
Sampled reach total (R1, 2) 23,998 37,475 -
(R1, 2, 4 and Pimpernel) 34,478 - 35,001
Estimated stream total 44,794 69,950 45,473

Site 11 representative of glide/riffle habitat only.

As Reach 4 has

50% pool habitat, apply factor of .6 to 1982/1980 ratio to form an
appropriate estimate (i.e. (2.52/.50) x 1414 = 7126 x .6 = 4,276).



Steelhead 1+ parr--Lamprey Creek

Reach! Sites

Fish Density(No/m)

Standing Crop (No)

1980 1981 1982 1980 1981 1982

1 1 0.74 0.06 0.26 - - -

3 1.27 2.10 0.56 N - -

X 1.01 1.08 0.41 2,182 2,333 885

2 4/5 1.27 0.70 0.69 - - -
8 0.55 2.27 0.09 - -
9 0.19 0.48 1.94 - -

X 0.67 1.15 0.91 8,263 14,183 11,182

Pimpernel 1 0.76 - 0.07 3,381 - 311

Sampled reach total (R1, 2)
(R1, 2, and Pimpernel)

Estimated stream total

10,445 16,516 -
13,826 - 12,378
19,320 30,550 17,297

1 Site 11 representative of glide/riffle habitat only in 1982. As parr
habitat associated more with pool environments this site was not used
for extrapolation purposes.
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Steelhead 2+/3+ parr--Lamprey Creek

Reach Sites

Fish Density(No/m)

Standing Crop (No)

1980 1981 1982 1980 1981 1982
1 1 0 0.06 0.43 - - -
3 0.09 0 0.18 - - -
X 0.045 0.03 0.305 107 71 725
2 4/5 0.15 0.12 0.57 - - -
8 0.05 0.06 0.09 -
9 0 0.06 0.71 - -
X 0.067 0.08 0.46 1,009 1,205 6,927
Sampled reach total 1,116 1,276 7,652
Estimated stream total 1,116 1,276 7,652
Reach 4 (Site 11) not applicable
2+/3+ ratio was roughly 2.4/1, therefore standing crop of

2+
3+

7,652 x 1/ x 3.4

7,652 x 2.4/ x 2.4/3.4 = 5,400
2,250



APPENDIX 2.
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Owen Creek biophysical sampling data and
analysis - 1982

Habitat description

Fish population estimates

Fish capture length-frequency analysis
Standing crop estimates

QO U
e o . .



- Habitat characteristics of OV’C&\ &u&— zeo-ba \

-71-

HABITAT TYPE
REACH LENGTH () 3956 .-

Habitat unit

Mo. of uaits sampled
Average length (m)
Averaga watted width (m)‘
channel width (m)
depth (cm)

area (m2)

Averaga
Average

Average

POOL RIFFLE GLIDE
Value Z |Value Z |Value Z
5 4 4

b-4

1.2

X

2.9

25.%

%89

6|5'

Total no. of units in reach

Total area of units in reach (m2)

| 4222

3

%

Averaze area

Averagae

- Average area
Average
]
area

Average cutbanks (m2)

log debris cover (m2)
area boulder cover (m2)
instream vegetation (m2)

area overstrean vegetaticn (=2)

4.

Average zrea total cover (o2)

substrate fines

substrate smalil
; substrate large
cobble.
bouldar

bedrock

substrate
subdscrate

substrate

g1 avel

gravel

Es?imq{"éd di5ch4.;§¢

Avcro,ee Vé‘O(;"'\/

4364
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Owen Creer

Reace 1 o Sdechares,
Habitat Class P R P D Q G
Length 44512 20 2 18

=

Wetted width

N

Channel width

Ol
S [
o0 O] =

NEE
S8 EEN

D N SX% S\

AN ko
 Fol2 oo

2 ()Q

Boulder cover

-

Area S 140 2.5
Mean depth IR 1.0, [
Velocity .1 O —
Log cover 4 2
0
0

Instream veg.

Overstream veg.

o C

Cutbanks

Total cover

lod—1 2o Y )

oA lc ol
ss[OClo o b

Turbidity

=
C~dl—~lon

~
™

=

[

Gradient

A&l el MsBle ol
1SS el (e} (o] o) (o1 CYRN 31 oS ST ENEN [

[} [ >N Bt () Y [0 N (R

\
(
|

Fines

&
1S
S
.
)

>

Small gravel

>
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G
—
=

SO G

Large gravel

N
> F
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>

>

(g

SN S 7 )

=
)
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O

Boulder

=Y &F &3 6
-

Bedrock

o110

Compaction
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Side Channel T Average for Reach

POOLS GLIDES |RIFFLES POOLS GLIDES [RIFFLES

x | sl x sl x |2 |x]=]x|5|{x|*
Habitat Class Pl—=16 |- Ir [ G = ’
Length e 207 15uq Eoale B lan
Wetted width 25 ic4 1.2 4.8
Channel width 29, 219 45 9941 -
Area oY o Ve Esnil 129 BRS04
Mean depth “ Ll .14 16 08
Velocity - g <) 5
top cower
Boulder cover o) o ©) 0)
Instream veg. @) 2 E{ 0
Overstream veg. O =g . O
Cutbanks O | Ebal  E%:| =~
Total cover FE RN SARESEIIE IR
Turbidity e clr cr cr
Gradient — — — -
Fines 15 Fs 245 13.2
small gravel 50 4.1 45 HE.R.
Large gravel 413 .6 f.9 389
Cobble 20 [} O 1621
Boulder 3 O o) 0.6
Bedrock o) 8 Nt 1o
Compaction Do LD Dow) Jows

gQ=.12 Vn$/5
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» Habitat characteristics of 0&)&#\ Creekk

Reoch &

HABITAT TYPE

REACH LENGTH (=)  |p @0
Habitat unit B POOL RIFFLE GLIDE
’ Value Z |Value Z |Value Z
Fo. of units sampled : . ‘
Average length (m) ls WA

Average watted width (m)
Averége chanrnel width (m)
depth (cm)

area (m2)

Average

Average

\3

25

Totzal no. of units in reach

Total area of units in reach (m2)

\

Averagza arza log debris cover (m2)

Average area boulder cover (m2)’

- Average area instream vegetation (n2)

Average area overstrean vegetaticn (z=2)

.
araa

Average cutbanks (w2)

3200

Average zrea total covar (o2)

e

Average substrate fines

U“

Average substrate small grawvel
large
cobble.
bouldar

bedrock

substrate

e

Lverage gravel

Average 4 substrate
Averaze 4 substrate

Average Z substrate

Es")’imd'éd disduu-?c

Avcrage velodl*\/
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(rrice _ ,
Owen Creex s(muab-\i(ce'g‘:ao'aa co el ’.&. PR
Reacu 4 Sg ASmeectos! Elover pod
Habitat, Class Splse

Length GE2s

Wetted width vl

Channel width 12 14

Area .52

Mean depth ] 1.8

Velocity O Lo

Log cover Q O

Boulder cover O 12

Instream veg. ] 0

Overstream veg. 5 |as

Cutbanks N B

Total cover T 15

Turbidity Cirdei;

Gradient O 1o

Fines 4= Yec

Small gravel 5

Large gravel O 10

Cobble O 1o

Boulder O 16

Bedrock C, Io)

Compaction _ |-




-76-

« Habitat characteristi;s of 0\»)&(&\ C"""k QC‘-J S

HABITAT

REACH LENGTH (m)

TYPE

450

Habitat

unit

Fo. of units sampled .
=PAS

Average

length (uo

Average watted width (m)

Averége
Average

Average

chacnel width (m)

depth (cm)

area (m2)

POOL
Value 2%

g

RIFFLE
Value Z

GLIDE
Value Z

19.5

b

b

4.5

b8

A

Total no. of units in reach

Total area of units in reach (m2)

195

18(

o %

Averags
Average
Averaze
Average

Average

arsa
area
area
area

area

log debris cover (=2?)
boulder cover (am?)

instream vegetation (z

cuthanks (=2)

overstrean vegetatica (=2)

4g¢l

Average

aTea

total covar (o2)

e

substrate

e e

substrate

e

substrate

7 subscrate

e

substrate

sudstrace ¢

gravel
; gravel
cobble.
bouldar
bedrock

Es"i‘imo.{'éd disahargc

AVcrage

veIOci}y

2458/
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i e ce Average for Reach
Owen Creee ' POOLS | GLIDES [RIFFLES
REA\LH 5 T x % x % X %
Habitat Class vlalr IrRIR [e [P lcla [RIG [= 1P IR
Length clelas R4 1c aol 71518 |4 1¢ Biloali® 34 )56
Wetted width Ts14lcla12ls5i 7191514151716 4.5 201
Channel width O {lo o s s a1 112 o Ho s s T \ﬁ?éu 13
Area 125 122 1150132 ha 130 MO 123 122 132 120 149 ES (A 2 K Ex?% Lz
Mean depth g 12 lblesli 131 1o 12| b2 e [T 251 l.og
Velocity 2123 L 1 b2 Ly ezt Lz L4 Lo L RU -7 20

" | Log cover Llolalolab talstiols balqg B :T‘-TG ;tzz
Boulder cover O 11 1010 1ol lo lolo jo o jo o S0 iO)
Instream veg. 2 1o lafofClo 14 1olo 1o lo 1o Eis 0
Overstream veg. clo Wl lolalo 4l fvis]s 1o % 2 2%
Cutbanks 4dol0doclo ot loln o 1o 12 ES O O
Total cover 211 19 10 {85 TSN I L7 17 E3R1RA4 %] 2.06%2 [19.C
Turbidity : e Ve ede 1o ede elr Lok deie Idde 1de 1cde Ar | cir r Cir
Gradient Pl s 2488 1L tbs by by da b 1.e b | ~2
Fines 12 No {26 15 110 Jas lao J1o 420 15 120130 119451 1285 11O

[smant graver 10 110 110 1o 1ao 140 120 120 115 s a0 130 124 2.9 1174
Large gravel 40 125 136 130 140 120136 o la5 Mo Lo Mo 12481 - BETL 1950
Cobble 2% Mo 2o W5 jro o 12t j20 |zo 1o (o ad) 9.9 1%4
Boulder ] o 1o e 1o 1o 106 1o 1o 1o 1o o Jo 134 9.4 G
Bedrock o o lo 1o 10 10 10 1o 1o |o to e 1o O 0
Compaction Do oo Mo olioo Haw Mol Yowlow ool iow] feo]iavleao ) i)

Fahpess =7
2 QeolGnits S6cfs
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» Habitat characteristics of OW'CO\ C—fé&“

Reack &

HABITAT

TYPE

REACH LENGTH (@) |bQO

Habitat

Ko, of units sampled

Averagze

unit

length (m)

Averaga watted width (m)

channel width (m)

Average
Average

Average

depth (cm)

area (m2)

POOL

)

Value 7%

RIFFLE
Value Z

3

GLIDE
Value Z

‘f

4.9

25
5

2

T
41

200

4.5

$19

Totzal no. of units in reach

Total area of units in reach (m2)

19

2¢

57
§26

¢4

Averagze
Average
- Awvarage
Average

Avverage

arsaa

log debris cover (m2)

area boulder cover (m2)’

area

area
)
aresa

instream vegetation (m?)
overstrean vegetaticn (=2)

cuthanks (r2)

280

area total cover (o2)

Average

Average

Z substrate

% substrate s

% substrate

% substrate

e

substrate

gz avel

gravel

bouldar
bedrock

Es"f‘ima{'éd AZSr,haréc

Average

velod+7
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ﬂf\?f\ (ce. Average for Reach
Owen Crict POOLS |GLIDES |[RIFFLES
Reacs & ‘ JEIES B3N
Habitat Class RIGIRIGIRIG TG p G | R
Length 2003al8 1514 15 |25 |00 Pl 7 il P2 e
Wetted width Jaizalo 12144441816 o 47 2
Channel width FNER IR AV ERE 13 0.2 [2
Area 1509216 Us 16 160 oo 13 500 A48 B 46 s la
Mean depth Jl<4ld Lislislaly |s | 28 .1
Velocity Ll Latr g lo 1t ®) (.20 |
Log cover 213101214t d7 1o 7 =i
Boulder cover doiofololo o 1o 1. 0 % ez 0.
Instream veg. ololololols lo |1 o) £S5 0)
Overstre'am veg. oclslolzatalo 4 123 < ﬁ%’q@: Z 5
Cutbanks ol leolol.lic 1 14 3 S £l
Total cover 2 1.9 To oz ez Is0 1hg el \q a5 EE a7 512 1i6s
Turbidity ‘ e e Taetcir e T Tde Tl cdy clr cle
Gradient L lala v s 15 1o (e o -5 [.5
Fines 1C a0 Tlo Tas 0 130 Jao o a0 22 |
 ['small gravel 4, 120 120 Basldo {30 PO 20 20 048] 192
Large gravel 40 1490 160 Has 140 13¢ 4o 190 40 5.1 il
Cobble o lio |10 hasi3e lio 1ap 1o AL al 174
Boulder . O 1o 101010 Jo o 10 0 0 0)
Bedrock o lo o 116 12 1o 10 ) 0 >
Compaction Toolhao Bow Lloud dow ao How | low o Jow Jow

redjhaess=:7

XQwn Sw3 1.5 CFS
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Mo oc- Owen Creex

tme%?ﬁ,&)‘

P TYT

siee 1
Reach 4. LENGTH | A
- MEAN _ _ TOTAL No /m4 1 BIOMASS linec
<rECIES JAGE | n-RanGE] B | WEGHT | G P n BIOMASS | DENSITY | DENSITY No / mete
et 107 125514106 L1e 1135 1085 |15882 1 184.251 1.14 ].32 3L
T+ 161-102 172.6614.55 |11 10.57 1 55.24 {451,377 ]0.90 1.8l LOA.
2+ b U4 (o lleor {1 fossl (1R 11§41 (0.0 Oui4 0.02.
4,53 1,95 3.8 1hgl
Cabos \oc VT1-oa 13400l 1.9 12 10,851 2.52 § 25.26 10.02 10.18 0.07
™™ 10f Faablaso010.92 |2 {0.8512.25 1 2.7 10.02  10.02  10.05
1+ fee-2alaonl.co 12 10485 14.325 115,52 10.0% 0.\ Q.05
7,69 oeqa 1812 2.0
masmar pescrreTion:  Complex it Faol/Riflk [Glide
Discharge — L - Gradient /K.
Tecoperature (°C) l%o @ \500 HRS Turbiditv‘C‘ear
Hydraulic Type Pool Clide Riffle
Z area 49.4 ANA 3G
_mean_width 3.0 8.2 4.28
mean _depth 26 AR 075
%_cover 7.3 A .8 4.4
cover typel Lov, ¢ LovC. LovC.
substrate? E 12,5610 F 643 5 S Al Fo, o6,
LG I LG T L6 17
7
COMMENTS: '
} L log, B boulder, IV instrcamvegetation,OV averstreim vo geetation, € gu;h‘gngr,.

2 ¥ fines,SCsnall Lrnvnl,l.__c__lnr‘ng__gra\-eu cobbles, B houlders, Br bedrock
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(acice - Owen Creee DATE A%/ﬁ? area 811 m? sEe. D
Reach 4. LENGTH 132 14 ~

TOTAL No /m4 | BIOMASS . .
BIOMASS | DENSITY | DENSITY No [ bngs

— T MEAN ” "
crectes | AGE |n-rance] T |wWEHGHT | G | ® A

Ret {01 125-cobmell Loc 114 10.2 1185.004196.27 1 .18 | 222 13,41
W 13- 8l 79.09] 542 111 [0 1 Bs | 14.00 1016 10.88 .00
a1 24 240120091 | 1o.81 (.25 125.86 10.01 0.2 0.09
1496.14 19.%5 1 %.41 14.50
Dy 1ot 12653R24a3l 088 L7 o685 | 770 10.10_10.09 10.6%

My £ 10369 16660l 4.001 5 108 1625 1 25.00 10.07 1 0.30 0.45 P

RABITAT DESCRIPTION: Ridk /alide.
o)

pischape (3 VR 35 ﬁstkc& -~ Gradient o |95

Temperature (°C) Té © Turbidity C‘Egr‘
Hydraulic Type Pool Glide Riffle
4 area 45.4. 7‘{. [
_wmean width -9 5.8
mean depth - '68
4 cover 07 Q
cover !:ypel l L ) 1 V; C -
substrate? F 20 ,5C6n - Fi5 SG55,LGAE
L6 80 o ’
COMMENTS: )

L dog, B boulder, IV instrcamvegetation,OVoverstreamve getation, g_g_g_;b:;mgq
2 Ffines, SCG small pravel, 16 larize privel,ccobbles, Rboulders, Brbedrock

B R (- PR
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— nm.A%.«Zé,Zaz ' avea L5 M2 suee. O

Moice -
Reach 4 tenot Ll _n
<ECIES | AGE | n-rancEH 0 whowr | < | ® BOMASS Oeny | Dosrty No / Hte
Rt |0+ H2- 585086 4o | T 10.7110.00 114.58 1014 0.20 104l
TF |78~ o2 1844z a.oc | 1 10.71eoo 113.98 1014 .12 0.91
Q426 10983 =& .20
Cobn ot |etap |8l o7 |4 0. 71 5.1 6.2 |ooR |Q.e5 052
S IO Fe56 5zl a6 | L_1o-7 oo [2ee |044 019 ___loAl S
T+ 115 1601500 1L 0.7 4142 |21.72 10.02 [o.20 lO.i2
556 1006 10.49 .04
My 12 | 16 leolsae |1 o742 1841 |0.02 1oaz  10.12
T Z (e e 1505 16 1071857 | 174L_[0ig__[024___|0.78

FABITAT DESCRIPTION: S| ouch / Prcl near  raver dans JUS‘\'Q\A@JG 2l
Q 7

Br l‘() 0o C;r.'llf~

Discharjge Q_ﬁ" >,09 ,\9/5 3 2 ch : Gradient (O

Temperature (°C) |4° @ 1030 HRS Turbidity Claar

Hydraulic Type S‘OUA)/POO 1 ) CGlide Riffle
4 area \6 fe)

mean width 6.5

mean_ depth 1.0

%cover 8.‘1 :

cover typel L,IU‘OU, C

substrate? F QS ; 6(55

—
COMMENTS: - @)(C?”Qf_i\ Gier wanlEfng  area

)
- €C+ («Oﬁ SOMmy ,F‘s e hCl UQK)LQQPJ‘», < ome U-me“}, < ;r) Ql Gy JIJ/‘{]I\ \! %‘? re,-s{»
1 K/) ]
o He o \
- lets £ £ —sto\(}é e dee 0 peal o

LI % log, B boulder, IV instreamvegetation,OVoviestreamve pe tation, C gu;h}nngr.
. T

F fines,SC snall pravel, 16 lnr;"o pravel, ccobhles, R boulders, Br bedrock

!

L e——— L [
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p
Monce- Owen Creex DATE A%ﬁ#i anea 19 m? siewe. 7
Reach 5 tensTH. 22
MEAN - . TOTAL No /MX | BIOMASS Tee
SPECIES | AGE | fl- RANGE WEIGHT | €, P n BIOMASS | DENSHY | DENSITY No / mete
REE 1ot Iz7-0c0 [gRect 24 1= 1.c8 67.65190.70 10.57 {1 0.76 .94
_ 1 167-1] 187421 7.59 128 {.68 1{1.18_1312.60 10.25 | 4.6 1.74
91 | pa leqotp06d |1 Lee 1147 9042 (0.0l 0.26 0.06.
21 Vs e hss.5 140490 12 ez 14.94 1180.29 (.02 {.0l 0.13
: Foiol g 14606 498
Dy 1A 129-¢1 skeal 143 129 1.4 1mes0 lloz.2810.61 | 0.87 I3.15
L 17e -2 lglez] 6494 1 2 (.4 V7s0 V9076 1006 10.29  10.833.
= | 152 |sz.ol35.e2) ) 1.4 1850 1859 1002 Q.75 11
_ p22.68% 0.9 EIA 220,
LyD |2 1joc 11620} l.50 | g it 112.78 10.01 1011 0.05°
RS 1z L toolda 12 1.9 |42 jlo.al 1602 |ocgq 0.0
mamriar pescrietion: Clide /Rif {le/Bal  Comoler side.
Discharge @ n -BW\?’Is 7. |££S ‘ Gradient .5-2 %
Temperature (°C) 15° @ IGOOHRS Turbidity_ Clear:
Hydraulic Type Pool Glide Riffle
% area 25 28 27
_mean width 7 5.0 <
mean depth B RS A0
% cover 5q .9 C.84
cover type! L,C. L, Qv LJO\/'
substrate? F20,5620 L640 F425617 FI5 5615 .640
Clo . Le 83 C 1T C20
COMMENTS:
} L log, B boulder, IV instrcam‘vegetntiod,OVOAV«‘.rstrr"nmvo&c;,_gatigp_,__ utbanks

2

F fines,SC snall pravel, 16 lar,'rn pravel,C cobbles, B boulders, Br bedrock

bt s o
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ﬂo&_—_g%zg.&sm.__ DATE A%zz_[az anea 23 _m? snee 4

LeNGTH B
‘ - MEAN - _ TOTAL No 7mI | BIOMASS rewill
aeces | ace |n-rance] T {wachr } ¢ | B 7 | sOmass | DENGITY | DENSIY  fnve / bntt

L1750 | 8.22 1 0.2l 0.24 _ 10.94.
R 11.as {6499 | 0.08 0.24 0.16
A V.5 b2.20 10.05 .76 {0.16.
177 1041 1£.29 1.2¢C
CR legol424 ]!l Jog |l.2s 15,31 _10.05 | O.22 0.6, N

2+ 4140 140.04 22.77

Rt 1o+ 1352 Ks.83] Lo %
\

Mw £

R {2 {70 {aeal Lo el {06 |Teas| 821 1218 13.49 [3.5%
g
Z

qe-oceet 50z 13 1081275 lir.e710ie 1379 1047

SLX.E:& {00!
<

Clid oo 5140 172441 630 1 9 10.8 T2 1ose 16.47 | 2.5 |41

RABITAT DESCRIPTION: (uenn Creok neag lale_ oullet KL E,r Glide.

Discharge Qr 23 Eﬁlé 5.\({3 i Gradent .5 -| T

Temperature (°C) /R Turbflity Clear:

Hydraulic Type Pool clide' Riffle

% area 53 4{ 2
_mean_ width 3.9 2.8

mean depth ) A5 o |

% cover i 2,8 - 8

cover type! . L, OV,C. . L

substrate? ) Fa@%&ﬁolﬁqo FIO56 A0

clo, . _LCc 10

COMMENTS: Lor(c)e numbers of ed-aded ‘i}\m‘érS <cen wfrq —> 150 mm
Redds —”\Iwghm’r the areg prabalég e ot (58 Oen Lake )

1 1 log., B boulder, IV instreamvepetation,0Voverstreamve ge tation, C gugb'nnk-;.

2 fFfines, SG small pravel, 1.6 larfe pravel, gcobhles, Rhoulders, Br bedrock
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Cumulative Length—frequenay Data - Rainbow, (ohe,Chanee k
Location: (ﬂori(e e OWEM R
Date: Aogutaziceac 1482
v
Rh!t CH( Cc}\O Rb{ (H( Cohﬁ)
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Steelhead fry--Owen Creek

Reach  Sites Fish Density(No/m) Standing Crop (No)
1980 1981 1982 1980 1981 1982
1 1 2.94 4.77 3.11 - -
3 4.68 10,51 13.41 - - -
X 3.815 7.64 8.265 18,410 36,916 39,912
3 5(6) 0 - (0.91) not applicable
4 6(5) 0.31 (4.71) - not applicable
51 7 1.58 5.87 2.94 12,360 45,920 22,999
61 9 2.08 2.54 0.94 1,676 2,046 757
Sampled Reach Total 32,446 84,882 63,668
Estimated Population 38,330 100,275 75,214




Steelhead 1+--Owen Creek

-87-

Reach Sites Fish Density(No/m) Standing Crop (No)
1980 1981 1982 1980 1981 1982

1 1 0.69 0.55 1.08 - - -
3 0.65 1.25 1.00 - - -
X 0.67 0.90 1.04 2.024 2.719 3,142

3 5(6) 0.31 - (0.91) not applicable

4 6(5) 1.13  (1.78) - not applicable

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

61 9 0.14 0.07 0.16 75 38 86

Sampled reach total 9,059 15,020 14,352

Estimated population 18,715 31,029 29,650




Steelhead 2+--Owen Creek

-88-

Reach Sites

Fish Density(No/m)

Standing Crop (No)

1980 1981 1982 1980 1981 1982
1 1 0 .08 .02 - - -
3 0 .15 .09 - - -
X 0 12 .06 0 474 237
3 5(6) .10 - 0 not applicable
4 6(5) 0 (.27) - not applicable
5 7 0.13 0.17 0.06 900 1,177 415
6 91 0 0 0.16 10 10 128
Sampled reach total 910 1,651 780
Estimated population 3,460 6,315 2,966

1 Tlinear density (0.16) x 50% anadromous x reach length (1.6 km)

= Reach 6 standing crop.
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Houston Tommy Creek biophysical sampling
data and analysis - 1982.

a. Habitat description

b. Fish population estimates

c. Fish capture length - frequency analysis
d. Smolt yield modelling
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y
\‘,
Houeton Tommy Creele 1980 o 1981 ¢ 1982 Average for Reach
Qe& A 1 f POOLS GLIDES {RIFFLES
: X % X % X %
Habitat Class G IRIGIRIG IR IR IG IR Nqd O l\:b 4N 5
Length (9 120 188 125 135 |29 jeo Jo0 1o 30.513L {438 ¢4
Wetted width T7tie o 13 1101920 | 7 f2o 3.7 IS
Channel width g5 125 12 [as 13 |ay las {1 2o - s3] Pl
Area » 46614801250 1455 1250 | AL fizeo | 27 fizo Lyl 3¢ 4eg | 1o
Mean depth 512 1.4 L.a .4 1.2 125 |5 |25 N 24
Velocity [ e Bl Bl s -1 - 1.7 - - -
Log cover siot2 ot 101171+ 2.9 L4 .
Boulder cover sl 12 ha2ald4ls 1 1e¢tim 3.0 2L 1.2
Instrean veg. plolo to o fo o o | 1o e}
Overstréam veg. 512 12 lo13 .51« {517 . zl, 3.5
Cutbanks Sio 1o o114 lolo jo o i 11 0
Total cover V717 1WA 1R 185 Va0 Yox it 325 {3513
Turbidity celar eic e bdr ek | — 1 — ] — olr ely
Gradient I 1o — =11 -1es]- 1.25 2
Fines 0] 51215 Liolo fielio]is ' 10 7
| Small gravel 15 110 1o 0 das LG e {2o |15 [1.5 {1
Large gravel 20 a5 =0 480 |2C 135 25 |30 | 4o 1 : 130 28"
Cobble 20 Mo 190185 120 |30 135 |20 a0 30 30
Boulder ; 15 oo 1o a5 112 leslas Lo Lo (2.5 21
Bedrock O o 12 s oleo]o 0 3
Compaction Vg0 oo oo S{ud) Ddeo) o oo low ioqu
, - : . o G
Resch length 6500 m | o e ged 0 b0 4360
Totad aicee 05,570 m*> o, 1) 30 70
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Houston Toumms Creek 198! + 1982

Ceach 2 wainstam b d=t
Habitat Class GIPIEICIG|ELG P(N=1 ) R(N=2)] 6(N=4)
Length 712122166118 143127 12 YA 29.5
Wetted width 71 &1 1S9 16 1iS 8 9.5 [10.b
Channel width 100 lol78 |44 1ap [ %0 |20 loo 54 ERAY
Area 491 ab 129647591 |2 | 258|405 9k 272 44
Mean cepth 250 tio .. 3 1.3 .4 1.2 2 L7
Velocity -l - =15l —{ -1 - - = -
Log cover 214l 21 Ol | 1 b 46 2 4.8
Boulder cover 0lO0l0j0|l2l@ |3 ®) 0] A
Instrean veg. 010101 0lolo| O o [v] (o]
Overstream veg. ol1 |Ss |25 0;6}|8 / S.5 8.2
Cutbanks Ji2lololol211 2 i 3
Total cover 2101 8 @ |25 219 [2¢ s.8 8.5 /4.5
Turbidity Cly
Gradient
Fines SizslialSliolols 35 i 4
small gravel 28115120120l OIS | S i 5 13 12
Large gravel M 1 SolsBisol20|20125 590 44 41
Cobble 21 0laplasi 45l ol 60 2] 40 38
Boulder clolo]loliSis | s (@] 2 5
Bedrock oltolol o . 0 o o
Compaction low . :

total in reach | 37T 74 149

Reach length= 7250m area in reach | 3552 120 (28! 512506
Total area= _ﬁﬁ_‘.iﬂa_;«{‘ = 5 27 | e8




',f
Howston Tommes CN&‘L G 4 /987 Average for Reach
ﬁ'&mc)n 2 5‘Ji ckwand hA'L?\M POOLS GLIDES RI_FFLES
. x-] 2] x| %] x|*%
Habitat Class G lRIR|G N o | N32 Nl
Length 32 |22 1% .17 12 -\§
Wetted width g 1 slislis 48 2.3
Channel width 45 ju11 - | — - -

[ Area ou o lia 105 157 {
Mean depth 3 lan]a {.2 25 .l
Velocity — | = lo] - - -

Log cover alo ts |1 485 25
Boulder cover 50 ot o .25 ,05
Instream veg. olo o jo 0 o
Overstream veg. o |3 1o }s ,25 {5
Cutbanks o a3l oo &) 0.t
Total cover L1531 .5 115 .35 2.9
Turbidity elv felv el Jely <

Gradient - l=-12l -

Fines 515 (o |30 {75 A:S
Small gravel 20l | o |20 20 10
Large gravel 45 |10 | 20 | 20 328 590
Cobble as )2 |55 |20 225 1335
Boulder s5l3}|s |o 2.5 4
Bedrock ololole o 2]
Compaction tow Jlowt | © | © : 2 S =
Ceact lem gt 362 m *ﬁfe;“-‘:}ﬁi‘ i$70 | 6.0
Totad o4izo- 2,180 Mt % o) 72 28
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/ ~
H
Hous ) ; Ni (/‘é-&k - 982 Average for Reach
| Reach 4+ ( poorc fadlo POOLS | GLIDES |RIFFLES
: x{ 21 x] £} x (%
Habitat Class G |6 |R |6 N o IN={3 N |
Length 5 120 140 1 - <22 160 190 |90
Wetted width 19 o he 1@ - 10.% 12
Channel width 2% Lo a0 o — 205 20
Area 75 peo [0 T30 - | Eesloea]nlaa®
Mean depth T14.21.% |2 — A3 . %
Velocity < lalz12a] ) — o )
Log cover 2 0 |0 o — = 0 |
Boulder cover 12 Fo 12 - T 25 142
Instream veg. Olo o e — @) O
Overstréam veg. s1V 16 to - EZ O
Cutbanks o 1O 1o o = C O
Total cover 1512 oo e ~ - Bl Ha
Turbidity Ar Ik (e o - Ir cr
Gradient | G R - ] .5
Fines 015 16 o - 1249 (@)
'smanl gravel A0 15 110 180 — 7.1 1O
Large gravel o Ko 130 180 ~ 1364 20
| cobble o 170 14y 10 , - | gl b
Boulder ) o {10 o o - 10 {5
Bedrock o {0 1o o - 0 3
Compaction o o] bl baud - o) Lo
Hotod in Ceack o 600 2.00

Reuch |enath LGOI M : ] :
’ . Orea i fead, O 23,000 0oo
Totd aréo ZU‘])OOOML : % O ‘,Fgé qiq'
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/ ~
Macice - dovsgow lommy DATE A%zglm avea [fbom? sew
Reach 1 . teno 19 m
- MEAN - = TOTAL Mo /M1 | BIOMASS e
SPECIES | AGE | fI-RANGE] ©1 | wEGHT | C, P " BIOMASS | DENSITY | DENSITY No [ coete
REE_ ot [272a 13goo] 0eo 2 loc 12.2211.99 1002 1001 1019
1+ Y7 Wbodl4.16 {1 106 11.67 17,99 10.0] 0.Q5 .09,
.99 10.0% }0.06 0,07
Coho 10t 15879 J6Tloo) 2.80 12 10.6 15.00119.01 1003 1012 0.86.
Chk 1ot e Krool2.zi 1L lo.alleT 15.50 1000 (C.04 0.09
Tw (ot 1 55 1ssopl e 1) 100 4ioe7 1277 1 0.01 1O.028 10.09
RABITAT DESCRIPTION: - (Llide.
Discharge LC h"’/S / 57 c,-[g) " Gradient | ?O
Tewmperature (°C) 14.5 TurbiditLgé&r
Hydraulic Type Pool Clide Riffle
% area 10090 ‘
_mean width 1.7
wean depth 0.3.
% cover 4-[
cover typel L,Bov,C.

substrate

2

F10 5615,0630

C30 ROIS

COMMEN TSt

)

2

Ffines, SC snall gravel, 16 lwrire pravel, ¢ cobbles, B boulders, Rr bedrock

L log,B boulder, IV instream vegetatiod,(’\lnvnrstrénm ve ge tation, C cuthanks

TG

A p——

—

ortoors ittt e s~ e
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_Mogies Housron Tnmmy onte Augzees asen 9612142 smee 2

Reach 2 LenatH 172204
— MEAN - TOTAL No /Mm% 1 BIOMASS linec
<PECHES | AGE | H-RANGE! 0 WEIGHT C, [ n BIOMASS DENSITY | DENSITY No/ mete
Do ot 1 51 tsdoollzT [ 108 V1291 [.97 } 0ol 1002 1007
[+ 1G2-10aldas o.oa 14 10.8 15,00 5045 10.05 0.52 0.29
21+ Vo2l oscl [7.201 2 10.8 1260 142,74 10.02 | 0.45 10.14

05.104009 1099 1650

HABITAT DESCRIPTION: Side thml Ri-@ﬂajﬁ,—\"de.

N

Discharge -~ - ’ . Gradient (/R

Temperature (°C) |95 ° Turbidity ‘C\ear '

Hydraulic Type Pool Glide Riffle

% area ' 68.4 21.6
_mean _width 515 oA

mean depth ’30 1R

4 cover 1.2 5.5

cover type! . LB B,ov,C

substrate? F5,5620,645 F5, S610,L670

, . Ca58B5 Cig R3 .
COMMENTS: )

1 L log, B boulder, IV 1nstrcamvenctatiod,oVovetstréamvogq_gation. C_cutbanks.

2 Ffines, SC smallpravel, 1G lar';-o sravel, ¢ cobhles,Rboulders, Br bedrock
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{
/ ~
Mordlaw sio v lom my_ DATE Aﬂg__ézg; agf8 area 135 m? snew 3
Reach LENGTH L3 1 Alosue {alls
— T MEAN » ” TOTAL No /MT | BIOMASS T
SPECHES | AGE | fI-RANGE] H WEGHT | C, p n BIOMASS | DENSITY | DENSITY No [/ mete
Tdet 1+ 174-100ld0c0) 808 17 _1.8018.35 1 7078 0.0, JO0.52 1058
A+ uz-olindgelz.zt 15 1.801 6.25 WnTl 0.05 10.8% N4z
3+ Wan-2odiRooles. 13 12 1.80124.50 164232 1002 1.2 0.7
V420G 100 5 J3.86 L1
RABITAT DESCRIPTION: (Slide
Discharge 1.2 2m2 /5 ( 4% ,‘-’-l— L‘F‘SB " Gradient | ‘?O
Temperature (°C) H° @ |2 0 OHR S Turbidithear
Hydraulic Type Pool Glide Riffle
Z area [0C% .
_mean width 9.0
mean depth Ov 7
% cover 3.’%
cover type! L B, OV
substrate? V1O, S620,L.6 40
C20 BIO

COMMENTS: NiCe DmJL un:k me Jnfu

Q‘M‘h s tlere r\a“'jvkéq

dfs £i nw‘['-:‘\rt 51,004—}7‘;/%

]

2

L log, B boulder, IV. 1nstrcamvegctntio’ri,OVoverstro‘nmvo fietation, € cu;b_-.;mkr,.
F fines,SC snall gravel, 16 lar'pn g rael, ¢ cobbles, B boulders, Br bedrock

\
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Rit

Cumulative Length-frequen _I_cy Data R ainboutdd ,C hiroo ,Coho
Location: (Vlenge - TigusToniomn :

Date: “e:gg' pz s 19R2

Chk _ Cabn Ret Chk  Coho _RK Chk (e

2 169 1l 1+
1 i
2
3
4 4 0
3 s
Iy [} £
z 2 2
[
1 I
2.4 Vi
1 4 [ii 4
K] s 7]
| 7
[l
2 V2%
4 4 4
s
A 8 ry 73
7 7 2
N N
X, 9 y
5 120 2 23
1
4 4
{
&
3
4 | 4
S
]
.
y 9 T i
i Bo| BN A A
[] - W 1 1
! . L) P '
= $
| [ 4 [
}
7
3
1
) 1z
B
> -
F)
4 4
s 1l —
§ 6. 8.
1 7. Fl
J [
9
1 12 [)
4. 1
2
c = -y 3
4 1 € 4
: 1 —3 0 1
$ R OGN SRR (— 6
7 B SR 1 ?
(] _r .8 ! ()
? B s i s
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Gosnell Creek and tributaries biophysical
sampling data and analysis - 1982

a.
bl

c.
d.

e,

Habitat description

Fish population estimates

Fish capture length - frequency analysis
Standing crop estimates - 1980 to 1982
Smolt yield modelling
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I;I X

j e
Movrice - (osnell Creek 10180'/8(/31
Reach 2 (02, | of 2)

N = side lehannel
Habitat Class RIRJEGIRIGCJRIe Je I RICTE]JCIRIG IR
Length 20 oo 147251751 5 1oolacol ji5o 1l 130 1ag fyn |G
Wetted width Lol e fedlar s {08 jas Lol linlas s (12 |ys |1k
Channel width 30 {30 |20 14525 128 120 [ 2ol 4o o |.- |so]uo |gu | Lo
Area 3v0 | 4o 7751045 13so) 54 {odos |3Lo0) 107 [Lnoig4 f4se { 4so 630 258
Mean depth 25w [ ASus 4l 2l sl -2 {es|12].3 |1o].3
Velocity ol-l=1-1-t-]lcgl-1—1-12 1317 holi2
Log cover i {ol3 1513 0 o laol 1 1912 liols i |23
Boulder cover olO%lol2lo Jo 0 o) ] Ol o jo o) O
Instream veg. ol %11 lo o {o o jo o jo o |aotlo oo
Overstream veg. b Jodizir 12 jotelmio bl {12 12 laol s
Cutbanks oClO1ololalotlplisioll!l o oo £ {o
Total cover 21O | J25 8 Ofsolzg |t s |e J43 ]«
Turbidity cly. — - i R N
Gradient o1 b — - — > .5 L2l - -
Fines w s |5 Jaolodp o 35col™liollo
Small gravel 30 | o |35 {ag oo 120 | an 130 |10 [yctae {30 10 1o 1o
Large gravel Sol30]35 14540 | 50130 Jao L do i IS |30 | yo | 50O} 50
Cobble colo foloo i laoliSlalut 1 s fio Yo |20 |20
Boulder - ololgislglmlslialiolnloleolo lolg
Bedrock o jojlo o}l o}o HSlojolole |OJo |Oo O
Compaction ofjlolo]JofolofecelolofOlolojo joljo
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- 4
/ o
Meice - G’@SNELL- C,‘REEK I%o,/ﬂilil Side Channel I Average for Reach
[ Reacs 2. 0a.70l 2 ‘ POOLS  |GLIDES |RIFFLES {POOLS | GLIDES [RIFFLES
i T_ﬁd'e_ciw,\_r\‘:!_] i x |} 5| x ) %] x (% {x| 3] x] %] x|%
Habitat Class ¢ [RIrR|c |rle [ NfO | N5 [N 4 | N0 |N16|N=| 6
Length 14 18 5020130 6o |- ol 4q [Gheslo | - 122030 f fos | 14
Wetted width 16 |6 1c i 55 lis]- Al 1.5 - 7.9 155
Channel width 12 12 10 1R 140 120 | - 8.5 3075 - 4o 36,7
Area 24 148 |20]100 B0 100} - el Bhad 4l |~ 83 K1k |
Mean depth 20 110 |10 120105 1201 — (1% 0.2 - 48 .18
Velocity — 120130112 145 19494 ~- 043 0.88 |- 1.37 NE
Log cover ololstaliolol- 5.7 2.\ - 75 43
Boulde- cover ol ¢l o Lo |-5]— 0 03 - 0% .oz
| Instream veg. , ol clo lolo jo |- 10 O - Ry O
Overstream veg. otol2ld o Iloj- 1 lea b - 9.5 .33
Cutbanks o) clzolo 15 1o | - |.G o5 | |- 2677 .08
Total cover Yol claals |.7 Vleol= 3se|. 5 |423] 2 |- 19.91 10.86 (.3
Turbidity cle ldde Jede Jcbe Yabe el 1= Cle clv - clr elv
Gradient ve fur v IR (MR for § — .5 .2 - - 0.1
. | Fines oo jiols 215 1= 135 251 1= 9.2 2.9
1sSmall gravel 20 12¢ 120 0 110 )5 | = 20 45 - 30.8 25.8
Large gravel 40 120 14¢ 1490 130 p5 | — 35 4o - 275 40.8
Cobble _ 15 0 180 s 4o 40 ) - e 2375y 1~ 1750 ‘R3.3]
Boulder . slo holshe hsl—-1 1o 375 - | 1] 1793
Bedrock - . o lo e le lo o = s o) o ~ o I o
Compaction low Jowotdaot b lro) e | = low low - Jowd Joué
- R [5) [~ s &
Reach Longth(w) = Boo0 :ﬁ.:iﬁj z» ‘:‘85,2 Q:;ng 0 17_2148 17,58¢
Totad Avza (W¥) = 148p22 % 0 ' I o 88 2,

B T—
il vmss v 4 st

e R 5 i
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/ ~
Move e -Gaosirel\ Creck 1950 /mg\//qu
€eackh 3 9 lod 2

Habitat Class ClrlelrliPploelgle 10

Length o4 laa lacolsg | i lsol 5 o135 150

Wetted width aajeelzi bl ¢ L1t lao 112 )2

Channel width guo | sola w4 2o lyo L7 ool 45 {22

Area 2298 |7za2 | ocol 225 | 44 | 750|210 |2000| 420 | 4o

Mean depth o Vactaol=cl 4+ 181.3 2] 4l
Velocity _ ~-{- |- sliolzelrol s o

Log cover 200} 18 | s [9o 4 ol tolzol)2

Boulder cover 4ol e tlolsdlo lo |o

Instream veg. el lelolrtoloto
Overstream veg. c il o le 151 Lyl 51

Cutbanks o dac Lioleol 2 410 |57 oy

Total cover abod Telec oy 1g 1 2 tyes) 7 143
Turbidity Ay > >

Gradient Y/~ I > o |- jir.5 o] [S] o

Fines 2wl mlp s P |20]10 |jolio |30

Small gravel go | uolzo 3o loo o] fo oS0 (s -] -
Large gravel g | so 50 | Lo ] 0] 20 150 1 Ho oo

Cobble o o || 4 ololololo

Boulder - ol o ~ ) o : o |0 o] ] 0o

Bedrock G o aflo . n {0 ololo
Compaction f o Ke) ol O o
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—

(Merice - Gosmen Creex 4051 [ez Side Channel | Average for Reach
Reacr?  pml b2 ' POOLS |GLIDES |RIFFLES |POOLS |GLIDES |RIFFLES

a ?»‘lgﬁ_wj‘ x| %X 1 x 1% {x 21 % *lx |3
Habitat Class sRiciPlclric’iNdoind I [N I [ VEZ N BINA 4
Length m7ig g 10 o {70 1~ A L N Ll 44
Wetted width 13k4ls Lo fio ha o |- Z 24 gLl 1.5 1L75
Channel width nlsolzo 15 s 1o s |- | 26 o 18.3 1265 3.5
Area #4701 180 10 lico o 1700 1= I {ic 95 1411 g2l |
Mean depth dslo5 1.4 1.6 1.5 s |- A5 S N bl 35
Velocity -{-4x51.9 01— 1- 1= {- — - 35 1.8 175
Log cover 1112 1512 |2 |12 |- I ; o1 34 25as
Boulder cover riclo 1o o |5 |2 |~ G O 2 .25 0
Instream veg. oo o fo o o |~ 10 o o) o) O
Overstream veg. Wil e 1212 13 |- 1 1 ¥ (53 775
Cutbanks siod.l 1o o L5 1O |- O . 8 mK: 157 14
Total cover L4 15 183 122 19231 - 1.0 1. ud |5 qysasl & |47 15
Turbidity deiic lcde tele Yee ol ldde 1~ clr Cir cly 4is elv
Gradient wefockior Loc Lo 0o il |- fuc Lo — 02 L5
Fines 1oy 160 {60 foo 140 126 | - el B v.3) co| A5 | leas
Small gravel bstas 125 125 160 {30 130 | - as 85 25 gyi 50
Large gravel sis g 1’ 15 lan lso | - 5 4 0] by L] Was
Cobble O6lsl 212 |5 lg |ko |- O Ol |37 Lol Mzl
Boulder Oiolo 1o lo |2 jol- O 0 o.bl o |~ lag
Bedrock DICIO 10 1o 1o jo |- O o) < ot o
Compaction ~l-1- {- |- = {— 1" -~ - - - —
Reach Leagh  15000m ﬁnﬁ, :ﬁé:i\c\ o 4%7{7 57 4345 50"17119 s"’s% 828
Tt Ao 355,636 Mmoo % o s§7 %3 2 % 22
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7t

G osnert Creex  TrRIBUTaRY A 1982 Average for Reach
"Renew 4 ’ POOLS . | GLIDES |RIFFLES
Q.5 m3/s (s'.q..L&) x |- 21 x| e x1|¢
Habitat Class G {(RIPIG Nf{l [ NFZ [ NH 1L
Length 15 {40 |€0 |10 (O 16341125 [12.5120 a6
Wetted width 12 1151 5 lcs 5 3.8 2.5
Channel width R | |7 {75 7 7.8 o3
Area 30, 150 1300165 10|55 #1874 180 Ja7.6
Mean depth 25 1.o01ll.0 05 | Al o7
Velocity 6 1.1 Lol = e G ~
Log cover HEREEEE 4 | |
Boulder cover O 1010 106 0 @) O
Instream veg. 2 {0 10 19 10 3.5 /o)
Overstream veg. Jlsls lo 5 05 5
Cutbanks L5118 12 1o R) 5 .5
Total cover sL19 1w ls A 73153 {2 {13
Turbidity e e el ke clr Il Clr
Gradient <5 <5 <5 ks <& ) <5
Fines 70 130 Jioe 150 [0®) 563 25
Small gravel Ol ie 150 s} 431 70
Large gravel O 10 10 |o 106 R Ke) | ©
Cobble O {0 o o o 0 O
Boulder O lp (o |e o) O o
Bedrock O lo e o 0 &) O
Compaction < ;ﬂus% likd botthm -
Reacl Leagth = 2500 m . : T/-Joti, o g;::;ﬁ(w) 7;3;0 2,280 Z,Zﬁo
Tot=l Area. = 13,080 w % 55 17 28
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{
/ ./‘
SHE)Q CREEK iag\ ’/IQB‘Z. Average for Reach
eoncd 4 POOLS. |GLIDES |RIFFLES
. , K] 5| x] 2] x]¢%
Habitat Class RIsIrRlc |clr]|G]GIRr]E N= OlN={S N 4
Length 14 120 {1 Ho 1wota3fi2 faol o ]30 — 27 {74 43|12k
Wetted width 14l 7{e 1l 3] 714 3]gl3lH - L 5.5
Channel width 20125 140 168 | o170 {20 {%0 ] 90 | %0 - 583 55
Area s Vanleo o lzao i 12 ool 20 Lo - {89 174 |76 |21
Mean depth A4 1.8 1.3 125 as Lis Lastis |20 - .3 A%
Velocity S e el - - ~-1-1-1- — 1S 4
Log cover 1010 lolalo]lols o |1 - [ O
Boulder cover LIt lalgfolalololod) —~ 01 0.8
Instream veg. C 10t lonlotltolo o o | - 0. 0
Overstream veg. O ip 10 1| o122 Joto | 2~ - 0. O
Cutbanks O 1o {0 10 jJojoloe oo |o - &) o
Total cover il 1213131210 1310 15 - 2.b] [0ojoS ][0
Turbidity Clrlcle 1ok {cke olvfelefelr fele Jalv felv - Cly cle
Gradient LS sl b= -t =1=-1=1] - | -5
Fines O Jeo 110 ool s o 2ol 5 lao | - 13.3 7.5
Small gravel 15 10 Bo 1zl o 1] 50 | 4o Juo {46 — 3251 lo1s
Large gravel A5 1o 120 1as 1o {30 20 oo | 4o l00 — “j2a.s” 2%.8
[ cobbie 35 15 lag 120120 {40 105 Lisfic T 1o - 75] |28
Boulder 1515 1315 llielsislols - 58 7.5
Bedrock Clole lo]lc]loleololo]oe - 0 o
Compaction Yo Vdoollowlda ol | | brefided | ———+ - [oud low
Den o TotAL W Rener © 130 lo4-
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{
/ -~
’ SHE A CREEK 1982 . Average for Reach
REecd 3 (Ealls do Loke aren) POOLS _|GLIDES |RIFFLES
Qs 0.4m3 /5 x| e x]*]x[*
Habitat Class RIGIPIG IR |G N= | | N3 | | 2
Length 2llglalellr |ag 9 16,5138 K775 {128
Wetted width 1ad1lgs]| 5|6 |55]¢ 5 & 6.4
Channel width 8 118 a2 {19 &) s - 156 N4
Area 277 11%6 145 136 {66 1% 4z 14,7 Bo2BbRIAbL5 2.9
Mean depth o2 L1 1.8 [.a {0604 .8 K 05
Velocity SAl4dl= 121 1= — 2o -4
" | Log cover ol.l lLilol.d g 2. ] 5.2 .05
Boulder cover clolo |lolo |0 o N @)
Instream veg. J51.0 fell4l | Hs e 2 2R
Overstream veg. O 1816 1o las 8 2,9 O
Cutbanks o 1.2 133l o b.g 2.2 -9 &)
Total cover A5 15 k.6 119 1 J8Ls LU 188 192 12
Turbidity ce e e Tdr Ll Jeir cle Cly dis
Gradient e foor Toe Lo Ve o %% o for-
Fines 5 {0 s 51 el 1< oL I WA
Small_gravel 85 75 120 o 140 (35 49, 46.2] 1386
Large gravel IE151s5]l21s 3 R [0 I Y
Cobble o0i{o |6 lojc lo G 0 0
Boulder 6 1C |0 o |0 |0 O O 0
Bedrock G {06 o Jo lc 1& v O G
Compaction Yoo oo [lae Lo b o] dad deree o Lo
RencH  LenCcmd  3000m Tota i) Renck 22 65 43
Tomae Aren ZZ,LL 0 V"\?' AR /I:/ ReNCH 7‘7"_0 / Q/E%ZO lng
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SHen  CrerK 1982 Average for Reach

enet; 4 (above Me) POOLS | GLIDES {RIFFLES

: x| sl x ] ¥ x1%
Habitat Class RIPIRIG IR |G N4 | INEZINA3
Length Tttt 517 7 Zac 1851398 61979
Wetted width TaTlalalsl) 1« 4 4. L7
Channel width 15 11g 1o 115 1< |6 19 1.2 b
Area 4 lag ha 015 ba AR Joos 129 FFealio3lce
Mean depth 215 LA Igjg A 36 g
Velocity — 1.2)- |- |- |- ~IA — -

" | Log cover 2051 14 1.5 ] 15 4.5 87
Boulder cover Ololc 1o la5)c o O -08
Instream veg. Oleo o 18510 lc 1) A5 @)
Overstream veg. S Laslo 1) 1.5 | 25 | .3
Cutbanks 2 1o e e |51 o) e .87
Total cover 4511 |1 BsiLig] 3 [ 126 14.25110419.1 |J09
Turbidity e i o e dedr 17 s cle r
Gradient — 51— 1-1t- |- S - -

Fines 25 120 {10 {90 o 128 A0 283 168
Small gravel 40 185 K5 o lao ke 95 30 8.1
Large gravel 25 135 145 140 146 20 25 | 136 4.7
Cobble o lolp lolael s o Al 13.2
Boulder o lo lo 1o liole o O .6
Bedrock 6 to o fclo |0 0 o O
Compaction [ R | f‘_,w iw wa ifm)ge LQZ l!&u:, o

i0, 000 : TCThAL 1V REVCH el Wo
e e 12,682 wa AR . R CCANRAA S HY
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/ %
- GosneuCregx onte Auac/iz anen 10.8 w2 see, L
1. - . A
Reach 2 LENGTH LA
- MEAN - - TOTAL No /m7 1 BIOMASS linec
voeces |ace |n-rance] @ |wEGHT | € | B 3 BIOMASS | DENSITY | DENSITY  [No / reete
"B lot 1261 lzeoloen L1 10a0 10001600 013 1 0.06 085
[+ 1al-94l9r.019.25 {& 1670 1 2.86 {26.7 10.04 1 0.35 10.24
At {136 \26.00 AL.70 {1 0.70 1 .92 131.01 0.02 0- 4] 012
31140 1160132174t o101 1.42 148.24 10.02 [0.64 0.2,
- » Hlga10.al 198 1121
Dy 131100 1éoold0d6 |1 Baoll.43 |58.51 1062 |o.77 0.z
“Tiw V2 1502 15301203 | & 10101986 15.8C 1004 _lo.os_ 1024
CHINZ oo hagolasa | & loacla.ee [61.47 [0.094 [0.81 {024
FABITAT DESCRIPTION: S idechopngl Glide '/R}me
Discharge » (0 ~ .4 17 2fs __Gradient /R
Temperature (°€) |4 Turbidiry Cleac
Hydraulic Type Pool Clide Riffle
% area 3¢ 62
mean_width 1.2 &5.49.
mean depth Q.o 8.20
% cover O-Q.' .
cover typel L, C. —_
substrate? Fao,5640, LG10 = 10 s6 20,L630.
CI5, 35 C40
COMMENTS: :

1

2 F fine 5,56 snall eravel, 16 lar'p epriwel, gcobbhles, B boultrers,Rr be drock

Llog.B boulder, IVinstrcam vegctatloﬁ,(ﬂlove:rstrﬁnm ve _gotation, g_gq_;hm
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{
/ ../
1 Gosnen Crisex DATE géz_clga aea 28312 suce. 2
Reoch3 tenctt 4.2 m
- MEAN - — TOTAL Mo /M2 | BIOMASS e
agCiES | AGE | n-ranct] T | whGHT | G, P A BIOMASS | DENSITY | DENSITY | No / mete
B T [t [Fela28 |4 1061 3.06 112.7_10.08 | 034 |Ozz
Cobo V0t 66 1955 1247 {1 l0.6516.15 i5.22 0.6 1040 l0.43
Chlkk Yot 1500l HetletT. 16 10.c51a.22 156.97_10.24 ]1-49 0.65"
A larlizo haeoll9.ol 4t 0.6511,54 184.24 }10.¢4 0.6 0.1,
Dy 10+ 141-5) l4ccollol 12 lo.esiz.08 13.10 10.08 0.08 O.92
L+ 112-284 118001479 |9 loegi6is |89.496 |0.16  [0.77 0.43
o+ L5 Wseolim.al 1 0.6511.54 |23.40_|0.04 10-6l Q-1
) 5549¢10.28 114¢ 076
flw 12 K5-31 Kl 14 .esleas 19.69 10.16 10.45 _|0.42
RABITAT DESCRIPTION: Side chaynsl Riflle /Slide
Discharge — B _ Gradient tu/ie
Temperature (°C) |A° Turbidity_
Hydraulic Type Pool Glide Riffle
% area 5 5@
_mean_width g 2.4
mean depth oMY
% cover 5_.7
cover type! L, oV

substrate?

£ '70/56—2\5. LGE

COMMENTS?

2 fines, SC smallprav.:l, 16 1:\r‘ro prave}l, ¢ cobbles, B bouldoers, Rr bedrock

L log, B boulder, IVinstreamvegetation,OVovirstteam ve ge tation, C cutbapks
——— - —’-—.‘\ U

JR—— |
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{
/ ,,/
. SHER crEP  Reved 1 DATE &5&,@3 anea Sh_m? siee L
- tenst 14
- MEAN py ~ TOTAL Mo /MT | BIOMASS tina e
wECES | AGE | H-RANGL] ) WEIGHT <, [ n BIOMASS DENSITY | DENSITY No [/ mete
“BioE 1ot - 5 [oeloe 120 10£5]41540 3l 004 |o.56 z.97
[+ _l74-9¢ [82441 6.20 | 4 10751 12.00 {74.25 Jo.=i | 132 .86
. 2+ s wee Heso 1 1 6as .22 {29.c0 {0.02 ~ 10.29 0.10
19196 10.07 19.2% 2.0 %
o 1ot fal-g1ase] 1.5 Y 10es]18.46 127.894 10.22 | 0.50 Lzg
™ 1o+ 190 Banl LIR 1A besl12.08 | 3.62 10.05 10.06 0.22

FABITAT DESCRIPTION: KAl hohidt:
X,

Discharge () o R e e o Gradient |5

Temperature (°C) |4° Turbidiry Clear

Hydraulic Type Pool Clide ' Riffle
% area ICO
_mean width ﬂ »
mean depth O-RO
% cover . 8
cover typel B

substrate?

oSG 15 LG s

ez pis

CODENTS: Some %Ae o< 192\ \'C{cu) much loaer

(DPOA QC}QH lﬁm{,r@ @feserﬁ'

1

L log,B boulder, IVinstrcamvegetation,0Voverstream ve pe tation, C cuth.:mk-:

? Ffine s, SC small pravel, LG laree pravel, ¢ cobbles, Rboulders, Rr bedroek

i

TP R

eveee
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{
I{"‘ "/‘
SHER CREEK Rpwedd DATE A%Lé/&x aren 042 snee, L
' tenot LT
— T MEAN - ” TOTAL o /M7 | BIOMASS Tee
recies Jace n-rance] 01 |weGHT | €, P A BIOMASS | DENSITY | DENSITY No /| mete
Cx 16t 1ac laceoloaa 11 lpeol ea Jc.2a 0.0z 10.0] 0.4
4+ 1as  17sool4.eq4 Y L o8 {145 | 580 10.02 1010 0.1l
= . : .19 1005 Ip.I1 0485
Do ¢+ 120-48 141671075 16 1060110.0007.90 1 0.17 10.12 Q.85
RABITAT DESCRIPTION: K{|c/C\ida o bitat
Discharge (oo i 0 de Gradient /R
Temperature (°C) 1N 'rurbidi:g_C\eor‘»
uyd:aulic Type Pool Clide R_iffls____
% area £4.9 151
_mecan width SR €¢R
mean depth O-'&) C.OA.
X cover 648 . R
cover type! L TvoY,(C. v

substrate

2

F10,5615,L6\5

F 55685 L6\o

COMMENTS:

} L log..B boulder,

2 F fine $,5C small pravel, 16 laflrnprmrgl. ccobhbles, B houlders, Rr bedrock

IVinstrcamvegetation,OVoverst team vegetard oq_.__ggg;hm-,

R LIRS
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{
/ %
i
_OHER CREFK ReACH 4 DATE Aﬁ.@#&k area J2_m? sneEw_ 3
‘ B 11X s
- MEAN — - TOTAL No /M%< 1 BIOMASS Linec
wecies | ace | n-rance| Ti | wecHr | €, 3 7 BIOMASS | DENSITY | DENSITY No | mete
Ct_ o+ 126-2512150] 02516 0.6 Viooc | 247 0.4 | .08 |0
L 150-.2 leosn] 2.4 |& _10.6 | %33 | 8.02 008 |0.19 Q.24
.49 {0.24 0.%7 095
Dy 114 M-79 178001475 |3 L 50010204 1oz | 0.5 0.3
FABITAT DESCRIPTION: Kb /Pad hdbidat
Discharge :) o 2 9cle Cradient  ~_ »5
Temperature (’C) 12.5 Turbidity Clear
Hydraulic Type Pool Glide Riffle
£ area éé Sﬂ
mean width 4.0 20
mean depth 0.50 0.20
% cover 2.4 1077
cover typel L,Ov L,GU,C-.

substrate?

FR0756G 45 LG35

F a5 S69QL635

conEnts: Creek 8enera\(Lj 6&& 'loo\:(na hobitort

L log,B boulder, IV instreamvegetation, OVovorstreamve pe tation, C cu banks
SRR EU -

2

.

F fines, SC snall gravel, 16 lnr}'ggrnwl. ¢ cobbles, R _bhoulders, Br bedrock
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/
i .
/oo e
Gosnere Teig“L" DATE ;&6&%&2 aea 157 m? siew
oo LENGTH AL 1 S
ToF Nio T | SIOMAS
wecres |ace Lerano] 5 |weont | € | 5 1 7 | siowss | ordny | boey  |nog B
By 0+t l9p-55 F127l o2 114 .67 basn | 9420 10.20 | D2z LOG
I+ 1 2¢ Blonlese | L 185 1118 (,7.46 2.02. 1 Culo N.06
o2 12179 1033 o4 19

FABITAT DESCRIPTION: (lide herd/Rfle habradin sunme

vischarge .24 Llcls -~ Gradtene <0.5 9, -
Tewperature (°C) d° @ I020HR S 'l‘ur!:niditij_cxf’ar

Hydraulic Type Pool Clide head: Riffle
% area ‘ e QO
mean _width : 9\'0 7.5
mean depth : 0.35 3.071

% cover 7 8.7 2.8.
cover typel . L. .Tv,ov,C. LoV, C.
substrate? FI0 562 F305C 10

COMVENTS: Comcir\ec) Charme,l‘ 5@& [oo (né} 8mueT. CLCCGC?I\D;Q '40 la‘fe

1 L log, B boulder, IVinstreamvepctation, OVoverstreamve gietatd n__.__g_gg;b'.;mk-, -

? Ffine s, SC smallgravel, 1.6 larpe pravel. € cobbles, R boulders, Rr bedrock
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Standing crop estimates of juvenile steelhead in the Gosnell Creek system,
1980 to 1982.

Fish Density(No/m)

Standing Crop

Reach Extrapolation
Length Site Rb 0+ Rb parr Coho Rb O+ Rb parr Coho
1981
Gosnell 1 3,000 (1) 0 0.26 1.43 0 780 4,290
2 8,800 1 0 0.26 1.43 0 2,290 12,580
3 3,500 1 0 0.26 1.43 0 910 5,000
3a 11,800 2 0.02 0 1.29 230 0 15,220
4 6,000 3 0 0 0 20 0 0
5 10,000 4 0 0 0.14 0 0 1,400
6 6,500 3/4 0 0 0.07 0 0 450
Shea 1 5,000 1 0.37 0.55 0.68 1,850 2,750 3,400
2 4,000 (1) 0.37 0.55 0.68 1,480 2,200 2,720
z 3,560 8,930 45,060
1982
Gosnell 1 (1) 0.83 0.48 0 2,490 1,440 0
2 1 0.83 0.48 0 7,300 4,220 0
3 1 0.83 0.48 0 2,900 1,680 0
3a 2 0 0.22 0.43 0 2,590 5,070
4 (3) 0 0 0 0 0 0
5 (4) 0 0 0 0 0 0
6 (3/4) 0 0 0 0 0 0
Shea 1 1 2.97 0.96 1.32 14,850 4,800 6,600
2 (1) 2.97 0.96 1.32 11,880 3,840 5,280
Z 39,420 18,570 16,950
1980
Gosnell 1 (1) 1.43 0.87 0 4,290 2,610 0
2 1 1.43 0.87 0 12,580 7,660 0
3 1 1.43 0.87 0 5,000 3,040 0
3a 2 0 0.12 0.19 0 1,410 2,240
4 (3) 0 0 0 0 0 0
5 (4) 0 0 0 0 0 0
6 (3/4) 0 0 0 0 0 0
Shea 1 1 0.22 0.09 1.12 1,100 450 5,600
2 (1) 0.22 0.09 2.23 880 360 4,480
z 23,850 15,530 12,320
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APPENDIX 5. Thautil River and tributaries biophysical
sampling and analysis - 1982

a. Habitat description

b. Fish population estimates

c. Fish capture length - frequency analysis
d. Smolt yield modelling
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{
/ A
Morce. 1481 /1913’2— Side Channel. Average for Reach
Tuaucu  River %00 272 P.OOLS Gl..IDES RIFFLES P-DOLS GEIDES RIfFLES
| Reach 4 sidech hnmel x ] slx ] sl x|% |'x] % 1 x]*
Habitat Class rleclrelciv{ecINT)I |6 b | S g
Length wa lge 419 138 17 117 jad 2y Badl ool B2 e
Wetted width otz l-e]uo 4.9 IL. 2 1% 7.6 6.6
Channel width SL g ez s} —| — jo (R (AN 70 '3@.(; 238
Area so4jsg0 225 {507] 21 {575 4B0 852 1051 e 157, 34
Mean depth e fesustas B3y -4 23 L5 Al .26
Velocity ~ - —-]l—=1.¢c }.3}- .4 LS .| ' b1 1.2
Log cover 44221024 213 o (0.8 [ A ] 41
Boulder cover zloloflololo |od 6332 2.2 4 N| 2.e
Instream veg. > loflolol olo|o 0.03 0.05 O 05 03
Overstream veg. ol olo 1Glo}2 | a5 o O ) 3
Cutbanks ~{olo |9 1.5list~ 175 7] o8l 1O O 0
Total cover 4ot o Jezlasls ot o lsdlgizdloz .2 Led2alldiAa 4. ]
Turbidity e ~ > cly efv C[r (&1 Cir
Gradient o e e | 2 O < | 2
Fines olololslg s l20 1O 75 GO 5.1 24
Small gravel Sl1s5lodlsts {iol s 48 0f Ye! 4.z 1.6,
Large gravel 2o |30 a0 las| s {5 10 25 20 §®; 2] 0.3
Cobble . Jeolsof ol so] bofss|sd 08 475 iO 19 Ba. 7|
Boulder 1S s do lus {1 5 gl 14 0 el - gip
Bedrock oo ol2] ol [ 3 0.7 ol {5 £.a1 o
Compaction ojolo oo le o low low) dno o i
Reach Length(w) < 25000 .[;liti:: Sﬁ 261'760 33;830 #'?77‘310 /2";;?00 s‘é,%tfo 4;,61‘;0
Side “hanpet (W)* 5000 <, 4 43 53 55 a4. 2/.
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/ ~

Moacice jagy /14872 Féso of 2

‘ TH AT IYR\UER v~
Reacn A ,_;_‘ sidecharnel
Habitat Class TG IRIGIRIG I IRIC IR IRIGIPIRIGIRIP ]G
Length AL 7115 Mo 127 149 134 194 |12 | 3 160 180 o0 jass | &0 |57 |24 [ 178
Wetted width clalct 714l sB4abkaslio ia 12 1in lig | 27 lae {29 a0 |27
Channel width G0 HO 140 140 Fio 1Mo14a5 185 1427150 130 180 120 lioo Lios Jioo J1ae |11
Area 54 122190 2o loe e has s lale 159 Fiao laon N4 lasds ] piollsabl4zo 4800
Mean depth A Arlololastes L2 Lis s s 1.8 1e s .3 ] 2 lastial .
Velocity — === 1-t=t=tats pafls et =1 -1-1=- 1=
Log cover Slolof! 3lil8jcloio lolslolitlololo
Boulder cover slilct1c1d loJot2to b1z |2 [ 2lielolielodlzo
Instream veg. Qo o0t ol l2lololo lolnle {olelo o
Overstream veg. oo lo oo I ol oo {0 {c {0 jo |ololo |20
Cutbanks Oclodololc oo todlo 15 1o 10 o lelolole lo
Total cover sl a4 1¢ 4s Hallt]o 2 15 14 1.8 (o liliglad]so
Turbidity e o oo L b ke dede e Lo e Tde T Lede - >
Gradient — =1 =01=1- =11 g t! g 1A 11510 - 1=-1-1-
Fines Of s5lolt 2145 120 e b 16 Lo o es { 5 5|5 ] <0] 55
Small gravel ons ol e KBa 190 120120 1o 110 {ie Yo ol lis | s1/9
Large gravel 2ol 1o =0 18 Lo Lso 12s s 160 Jaa o lao 30 {as) 1o 130
Cobble 40 {%0 150 112 120 L s 1o Lol Vo 120 Po lio [ #8145 Iso |5 {25
Boulder 2wttt sl jolo linloe e 0 Mol laolo {515 {0
Bedrock O o {o v o lo s Jo le o o lole o) 1 {1
Compaction Do Lo b Lo Jowld L Toolino] ol ol lag] olo le|lo o
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i

. Habitat characteristics of STare (R 27 AUG &

| QEF)CH / . :
HABITAT TYPE o S : -
RE AG LENGTH (=) 2000 Toted Brea = 11do m*
Habitat unit _ POOL | RIFFLE CLIDE

' Value % |[Value % |[Value ¥%
No. of uits sampl—.’? . <) oy oy )
Averaga léag b {(m) : o /( 20 Qb.( é@,l
Avera.ga watted widch {m) . (] <o £ 1
Average channel width (m) - 2 L, 4s,
Averagae depnth {cm) : 2 4 )
Sverage avea {n2) 1 _ ‘ ) 5
68 6

' Total no. of units in reach , ) ' 4,3 4%
Total area of units in reach (m2) Jo 7920 53! 7000 4]
Averaze area log debris cover (&-) O ) O’ O
Averaga atea boulder cover (m2) I S ES b
Average area instream vegetation (m?) . O- o 1o O
Average area overstrean vegetaticn (o2) ‘ o) 19 O
Average ar‘sa cutbanks (n2d ) 5 olas o
Average zrea total covar (m2) D < ?3{ b
Average 7 substrate fines ,,5/ - 25
Avera 32 7 substrate small zravel o 7‘)/ ’/:S’
Average Z substrate largs gravel i 1. 5{5/ Q?lg
freroese Tosubsirate o hles i L — :3; . %’O»,
4rerage [ substrate bouldar o .; 30 228 ]
Average % substrate bedrock 0 o

% Ldeck, _—

j(’qté\[l i t / O/‘)

X wdH. 7 5m .
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¢ Habitar chara cterlstlcs of TEI\/VS CR. 27 AuG ¢
Renen 1
BABITAT TYPE :
RFACH LENGTH (o) 4500 Totel Brea = 45,670
Habitat unit o POOL RIFFLE GLIDE
Value Z |Value Z |[Value %

Yo. of units sampled O 3 oy
Averags le=ngch (@) - 9.3 b24LS 28
Averaze watted widsh (m) /6 Lb2 /OS/ :)/q
Average chaanal width {(mw) 9.4 2 O-(
Averaze depth {cm) ) Y 32
Averags arez {m2) /83 IE
Total no. of units in reach 53 |02
Total area of units in reach (m2) gdo0 L) 1.670 34}
Averaze area log debris cover (1;3) | [t/ |
Average area boulder cover (un2) 3 24 |
Average area instream vegetation (m2) 25 o |0 0
Lveraze area overstream vegetatica (=2) ).7] SIS 3
Average area cutbanks (=2) o ol < 3
Average zrea total covar (m?) 117 g1 52
Average % substrate fines 3.3 125
Averazge 7 substrate small grav:l o 1O (2.5
Average 7 substrate largs gmravel ) N T L/;v{
2 re i substrat~ cohhlas i L s ar o as
Avzraga [ substrate bdouldar o : 23 s
Avarage Z substrate bedrock o o

5% /\M’,&%LT y ]

;(/cjla}“iufjt - &
X Wiclw% - 10| m
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g

5(/ /?MA/‘MJ{: -/ ¢ A)
Twidll - i

- S

» Habitat charac‘teristics of L od UH C]e'
RERCH 1
HABITAT TYPE .
REACH LENGTH (n) oo . .
s Totad Arep = 17,220 m=
Habitat unit - POOL RIFFLE GLIDE
Value Valve Z |Value %
Mo. of units sanmalad _-Q_ﬂ_g- g -
Averaga lanzgza () q.b"i 1,?1_7 T $3
Average wetced width (m ‘
Av a~g,a w v () LIL 987 {]’i
Average channel width (m) L
2 571 111
Averaze danth (ca) e 23
¥ = rea (r:g_? .
Average arsa (&%) 2077 43 4o 57
' Total no. of units in reach 249 249
Total area of units in reach (m2) 7420 q_g 9900 S7
Average area log debris cover (z?) 3 |1 /
Average area boulder cover (m2) Y 13 133 3
 Average area instream vegetation (=2) ! 0- o0 o 0
Average area overstrean vegetaticn (=2) { 3 s |
Average area cuthanks (w2) ’ o o lo 0
Average zrea total covar (@2) £3 1113 I
- . |93
Average ¥ substrate fines g 67
Average 7 substrate small grawal o B 13.2 23.2
Average 7 substrate larga gravel ) ) 26,71 40
srevere: Uoaubisirale lobfan : _ 3171 21T
Average I substrate bouldzr o 3.7 2.3
Average Z substrate bedroc! ) D
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TG

[ s

(Mocice = [agme_Kiver > DATE A%ZE,[&Z area 42.82m2 siew ]
Keach 1. . UNGTHIZE M
— T MEaN __ - TOTAL No /M2 | BIOMASS Timae
wrecies | ace | n-rancel @ [waGHT | €, P 7 | BIOMASS | OENSITY | DENSITY No J rrse
Rbt 104 lo7-22 190ccl ooz 6 1.7 VB27 1 8.29 1020 | 0.08 0.4
1+ Tloa Hogodjst L 1.7 Vlhax Lie.45 10.02 1,28 lo.
z 1B.14 {C.c2 0.4z 0.0
Coho fO+ 1 95 Yescellog f ) |.7 Va3 Vl.se 10.02 [O.04 0.1
Dy 1o+ 1 9245194000851 4 1.7 1486 1 244 10.07 10.0¢ 0-82
HABITAT DESCRIPTION: (2|ide I/R&I b Sidechannel
Discharge Q .26 mils “IQC{; Gradient -2 %
Temparature(°C) 15 © @ |AOOHRS Turbidity Clear
Hydraulic Type Pool Clide Riffle
Z area 24.3 75.7
mean_width 3,25 2.45
meaﬁ depth R )
% cover 2.8 4.6
cover typel L, TV, LR IvoV

substrate?

F308640 L¢ a0 F20,5C0 LERD

ClO C16, BIO

COMMENTS:

1

L log ,B boulder, IVinstreamvegetation,OVoverstream ve_pe tation, C

cutbanks

2 Ffines, SC small pravel, 1.G ]ar'ge pravel, ¢ cobbles, B boulders, Brbedrock

S g

A R e O S e e
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/
/ -~
 Mogie- avie Rivee DATE Azg.&élﬁ} area D94 _m? siew Q-
Reach 1 ‘ wenot. S _m
— MEAN — - JOVAL No /Mm% 1 BIOMASS linec
SPECAES | AGE | -RANGE! 1) WEIGHT § €, p n BIOMA_SS DENSITY | DENSITY ND/ mete
Ret L1+ 1884 loo1] g 12 10.7 1409 {6628 1 C.o | 049 Q.48
2+ _1oz-ill loe.s 112, 2 0.1 18.66 137.65 10.05 1 OO0 az.e.
3+ 1132-601146.0012470 A 107 12.80 199.14 10.05 .84 Q.22
75.07 0.1 8 2.0% L 4
Mo £ 1273 19720fc7e 11 107 1147 12224010.02 | 7.47 0.16
RABITAT DESCRIPTION: R{i{l
X,
Discharge — Gradient X > 7
Temperature (°C) [5° @ 1220 HRs Turbidity Clear
Hydraulic Type Pool Clide Riffle
4 area lOO
mean_width 6 . _
mean_depth .30
% cover — lO;Z
cover type! ; LR
substrate? FCSgIoLG 20490
RoD

congsts: - (g, he heed alc babidalnrcer
- Side chaanelk 10 _area.

- Sllﬁhﬂu h’aher arao\(erﬂ ‘H“nr\Suerur‘dfnﬂ areas
v 0 0 B,

1 log, B boulder, 1V 1nstrcamv;gctntion OVoverstreamve e tation C gu;lﬂnk;'

2y fines, SC snall pravel, 10 largo pravel, ¢ cobbles, R bnuldvr 3, Br bedrock




-125-

WWER

Data

quenc%‘
1
August_azte 261082

o <
]
4L
5 d
o0
e
@
-
W i
2k
Q ot
e
238
o
-

o1 ¥ o ] oy L v rd ol O] ' ol O~ NM v anoolo 3456.7.9
) . ) ,
i -
q 1
- ™ =} ~1 l.mu _
1
. . RERRS
E: % = 1 e U R OB BT B S
- cyr ~Ne - o o' o {0 =jery of =~ e : -
M ~ v} vy G bl ia w g i B { _Mu_
- - n L
H
.
! i
)
|
C
Y
(&
N\
el
ot R O
= )
[Nt an i
sk - ry oy od @l i o ﬂl)J Mﬂ)!l! b L EE oY o
N ] 2 S




SN e e oA et

S L wvwmfxq Lo = P 7 :
3 H . i - H
00990491 ‘
1 OZISHI4T BISISE00C Z8Z0°  £99500°  1BBI0T 0 1500°  SSTOT 12000° 08 ¥ ] 0 g T 9 00008 01 000¥ 1 SANID )
et 091017097 09S5KH00° TB20"  11L00°  I£20° 0 0100 s£10° 0 08 ¥ (i 9 i A 0009 8 005% z
N 0716BS°Z8 0Z1B9Y00" ZBZ0'  [¥LOOT  6¥Z0° 0 15000 SE10T £900° 08 ' g § £ 1 9 00921 88 0002 1 Y8YL5
! 181979521 6601£600° 1S50°  SI0A900° S00SZ0° Z£00°  8900°  SEIO°  Geb00O"- 0% 5y 1 g0° 3 i S 000022 01 0002z 1 WINBHL
131A  ALISK3 y3uy yauy LET CELT) CELL HLAIN ;
17048 101 LIONS N H d WL WOdd Ll d NWd 4 CBUTL LYW #30N08% 004 1wy NAY JU4 WL0L QILIN HISNZ1  HOWE  WVAWLS

T300N AIRYTS TNIQIHO ONISH SILYRILEI G13TA ITONS -~ W3ILSAS ¥3IATY TILNWHL




APPENDIX 6.

-127-

Mainstem Morice River biophysical sampling
and analysis - 1982.

a. Fish population estimates
b. Fish capture length - frequency analysis
c. Analysis of mainstem sampling - 1980 to 1982
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_Moarice Kver {lgnstem bATE %&,Zaa anea 85.512 sire e e West

LenGTH A8:5 1
= MEAN — TOTAL No /MX [ BIOMASS finec
SPECIES | AGE | fl-RANGE] 1 | WEIGHT | C, P n BIOMASS | DENSHY § DENSITY No [mete

Rt 10: 1223012400792 1 5 107 1 7.4 1 2.07 1068 10.04  10.z5
CRE 1OF 1500 lelan) te 1o lo.c le.e1l94.28 1049 10.52  [0.58.
Coﬂiaﬁ‘og 45 Haooal t1 oo .41 .30 10.02 1 0.0&. Yo.05

FABITAT DESCRIPTION: (\ide ed 4o samp)e

Discharge — . i Gradient p, /R

Temperature (°C) /R Turbidity AClear :

Hydraulic Type Pool Clide edae Riffle

Z area - ' 100 .
_mean width 40( % 901’7\?‘633

mean depth : . 6 m.

4 cover ‘. 2

cover type! . B

substrate? FBOSGlO, LGIO

c40 R10

coneyts:  Envicocs Simefgerce digo hero Rt Vet pefoe fish
. {
29-2%0mm_, odd__ate to Aemm. :

LI log, B boulder, IV instrecamvegetation,OVoverstreamve getation, C_cuthapks

? Ffines,SC snall pravel, 1C larke pravel, gcobhles, B boulders, Rr bedrock

T |
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MNocice Ruee Nandem DATE A{)Z#ﬁﬁ area 489.3m2 sitew L ovile
LENGTH 23 1A ‘
arecies |ace |nranct] T Ivtonr | € | 5 1 5 | eiouss | oreny | oty [/l
Rst 1ot 1zo-17138cTl etz 10.8 115.00110.04 10.05 10.04 |0.¢c5
1+ 115-84 178.62] 5.20 | 8 10.811000152.96 10.04 10.19 0.42
: 63200 10.09 lo.93 |.O&
Chk 0+ I52- 6l v 2.0l {1 0.8 113.75127.649 Q.08 10.1Q N.CO
Coho 104 154-72 161231440 132 10.8 1 275 110.82 16.cl 10.09 10,16,
My 1= Hora 1AL 9.00 127 10.8 123.15 161.24 1 .12 _10.24 .47
LD l= A8-92 16531 3.<8 135 [0.614315 52,42 | 0.5 [ 0.54 {40
RABITAT DESCRIPTION: Side chaonol Rl / Glde heod
Discharge — . Gradient=.5 — X %
Temperature (°C) |5 ° @ 400 HRS Turbidil‘v‘\{ ar
Hydraulic Type Pool .Glide head Riffle
4 area Qoq 79.1
mean width 7-4 ' 15
mean dapth LAD 07
% cover — —_
éover typel _ —
substrate? F305630L650 F5,5630 66D

conEsts: Rilk 4/ n\ok‘p‘ machawe been a

Cs
\\ HE-[QQ'\ -&\f -Cfm‘
[ D)

bt edcaa hoold Bave bee ) leadel

1

L log, B boulder, IV instrcamvegctation,OVoverstream ve pe tation, € cutbanks

2 F fines,SC r.n:llgrnv.-l,].c_ﬁlarp',g__grnvcl.c cobbles, Bboulders, Br bedrock

R S
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- (arice Rver Mainglem DATE A.\g.az/ﬁa anea 245 m? sieslarge, conflene
' tencH _35 <
- MEAN — ~ TOTAL No /Mm% | BIOMASS e
SPECES | AGE | M-RANGE T | WEIGHT | €, B ] siomass | pensiTy | DENSITY NoJ s
REE 1ot 12047 133431 0.44 115 10.2 {18.115 {7.80 Q.08 1008 0.59
4 167-285 177.331 5.6 | R 108 | %75 119.25 10.02 1608 C.ll
2017 1010 0.1l 2.L5
Chk 104 lsosqolis {152 14 0.8 1500 §7.64 |0.02 [0.02 0.14
Mw £ 50 1o led 1l be jlas {2.1) 0.0l 3.0l 0.04
LD 12 128-7) 1475610.48 127 .8 12395 1Ha.97 10.14 V1 o.20 0.96
FABITATDESCRIPTION: (| / le 54 1o
9]
Discharge — __Gradient 1%
- Temperature (°C) |Q,° @560044?6 Turbidity CJ%(’
Hydraulic Type Pool Glide Riffle
Z area | 007 ‘
mean_width QCJ(—/'OSO\(YWP)PFJX
mean depth 0.3
% cover @)
cover typel —
substrate? F 5, SC?, ‘O,LG 35
CI4C RIO
COMMENTS:

2

Ffines,SGC snallgravnlJ.Glnr’ro pravel, G cobhles, Bbouldcrs,Rrbedrock

L log,B boulder, 1V instrcamvegctatiod,DVovcrstrc-.-ig‘vo pietat on, g_g_\_.n_,‘nm..._
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Morice_Rier (ains fem pate Auc a1 area 16402 siee Almile
<~ wenot 19
SPECIES | AGE | fI-RANGE] i whont | G W m’gari&ss tg’:‘:’u’s’:ﬁ &%‘.‘# No f et '
Rt o1 129-41 124¢1loq47 116 B8 V295011057 1014 1 0.07 1.8
1+ {eea8 anesld.02 | B {08 Vioootq0.75 Jooe 10.26 1052
Sl2g 1090 0.23 171
ot Ha-colss4af o 118 fo.a liggs 3.8a 1G.Ja 1 0.20 [0.499
My 1Z 140-551224510094 1 4 10.81 5001 %97 10.02 0.0 0.36
LoD 1 £ 120-794 15304] 1.88 §125 10.3 12.45158.69 10.30 10.27 .64
Codided 2 1ed  1e900126A 1 1 10.6 Las 12,28 1 0.0 1 0.0 10.07
FABIT/ATDESCRIPTION: S,’derh annel
Discharge — . Gradien.: - f\)/R
Tewmperature (°C) 14° Turbidity Clear
Hydraulic Type Pool Glide Riffle
£ area lOC'?o
_mean width 87\4{
mean depth . lo
% cover O

cover typel

substrate?

F5 <63 w640

C2&

COMMEN TS:

L log, B boulder, IV instreamvegetation,OVoverstream ve ge tation, € cutbanks

2

F fines,SC snall pravel, 1.C lan"o pravel, ccobhbles, R houlders, Br bedrock
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Morce mansdem DATE A\%Zﬂj& area BE:Sm? s @ Aspen camp

tenc 4.5
——TWEAN = - YOTAL | e 7T | BIOMASS raovlll
wecies |ace [nranor] @ lwechHr | ¢ | B 5 BIOMASS

DENSITY | DENSITY No [mete

Rt ot 129494 Isdlosp 122 10.6 128.224 1949 1 0.48 | O.22  14.64.
W+ 162-90 134l 19.59 | U_10.6 118.32 18418 0.8 10.95 1.84.
.21 ioe.4 1.7 Ren
Cohp 10+ Ho-colgr19] L42 114 0.6 143.32132.45 10.26 1 0.28  [1-6|

Chy 1ot as-robprial 214 141 10.6 16822 1146.4710.77 | .46 4.71
Dy 1o+ 1152 bsaool 2542 1L Jo.6 | 1.¢7 158.5310.02 10.66 Ol

Mw 12 1495 Hsoollags |V Jo.6 167 1 4.05 |6.02 | 0.0z 0.1

lvo (2 150-l651¢d00] 5.46 12 106 15.00 1 27.28 0.0 10.31 0.24

RABITAT DESCRIPTION: R~ Jlor Jabble, man<teniedae . aide
L 0

Discharge — : Gradient /g

Tewmperature (°C) \p ° . Turbidity Ck’ar

Hydraulic Type Pool Clide ‘ Riffle
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mean depth : 4

% cover ('\\‘lO
_cover_typel l B
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| C40,B1S -
copmts: S e q“n‘orox 40 helow, ccﬂﬂuey;)ce d hne R ClY‘LC{ \\Lmaihodf ;
Cleck.

! L log, B boulder, IV instrcamvegctntiod,(Wovo.rstrr;nmvoretatign. C cng;h}\nk-:

2 Ffines, SC snall pravel, 1.G lar;'-e pravel, ccobbles, B boulders, RBr bedrock
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APPENDIX Table 6-2. Mainstem edge and sidechannel sites--fry population

Density (No/m)

Site
1980 1981 1982
1 - 3.31 -
2 - 0.37 0.25
3 0.93 - -
4 0.71 - -
5 3.00 2.67 0.65
6 1.27 0.63 -
7 - 0.63 0.54
8 - 0.96 -
9 0.74 -
10 1.10 - -
11 - 1.15 -
12 1.72 2.35 1.18
13 - 2.67 2.64
Mean (all sites) 1.35 1.68 1.05
Reach 1 - 1.84 0.25
Reach 2 1.35 1.47 0.80
Reach 3 - 2.67 2.64

APPENDIX Table 6-3. Mainstem edge and sidechannel sites--1+ parr population

Density (No/m)

Site

1980 1981 1982

1 - 0 -

2 - 0 0

3 0.05 - -
4 0 - -
5 0.31 0 0.43

6 0.13 0 -

7 - 0.03 0.1

8 - 0.09 -

9 0.29 - -
10 0 - -
11 - 0.10 -
12 0.34 0.20 0.53
13 - 0 1.26
Mean (all sites) 0.16 0.05 0.47
Reach 1 - 0 0
Reach 2 0.16 0.075 0.36

Reach 3 - 0 1.26
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APPENDIX Table 6-4. Mainstem vs. sidechannel fry populations.

Mainstem edge Sidechannel
Site
1980, 1981, 1982 1980, 1981, 1982
1 , 3.31,
2 , 0.37, 0.25
3 0.93,
4 0.71, s
5 3.00, 2,67, 0.65
6 1.27, 0.63,
7 , 1.04, 0.54
8 , 0.96,
9 0.74, .
10 1.10, R
11 , 1.15,
12 1.72, 2.35, 1.18
13 , 2.67, 2,64
X 0.71, 1.85, 1.14 1.46, 1.55, 0.92
x(x) 1.44 1.41

- on a per linear meter basis mainstem edge and sidechannel fry density were
equal for all sites.

- annually, mainstem edge had higher density in 2 of 3 years. This may be biased
by 2 very good edge sites.

APPENDIX Table 6-5. Mainstem vs. sidechannel parr population.

Mainstem edge Sidechannel
Site .
1980, 1981, 1982 1980, 1981, 1982
1 , 0,
2 , 0, O
3 .10, R
4 0, ,
5 31, 0, .43
6 A3, 0,
7 , .03, .1
8 , .09,
9 .29, R
10 0, .
n .10,
12 .34, .20, .53
13 , 0, 1.26
X 0, .0075, 0.46 0.195, 0.078, .48
X(x) 0.175 0.194

- per linear meter basis no difference in mean parr density in mainstem or
sidechannel sites.
- annually, no great difference noted--too few samples again.
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APPENDIX Table 6-6. Morice River steelhead fry and parr population estimates
- 1980 to 1982.

0+ 1+
Reach  Habitat Type Length
(km) No/m Total No No/m Total No
1980
T Mainstem edge - good 15.4 1.35 20,790 0.16 2,464
- poor 15.4 0 0 0 0
Sidechannel 4.1 1.35 5,535 0.16 656
Backchannel 6.1 0 0 0 0
26,325 3,120
2 Mainstem edge - good 33.8 1.35 45,630 0.16 5,408
- poor 33.8 0 0 0 0
Sidechannel 50.3 1.35 67,905 0.16 8,048
Backchannel 75.4 0 0 0 0
113,535 13,456
3 Mainstem edge - good 27.8 1.35 37,530 0.16 4,448
- poor 27.8 0 0 0 0
Sidechannel 2.1 1.35 2,835 0.16 454
Backchannel 3.2 0 0 0 0
40,365 4,902
Total Reach 1-3 180,225 21,478

1981

0+ - mean density = 1.68/m

- fry population = 1.68/1.35 x 180,225 = 224,280
1+ - mean density = 0.05/m

- 1+ population = 0.05/0.16 x 21,478 = 6,172

1982

0+ - mean density = 1.05/m

- fry population = 1.05/1.35 x 180,225 = 140,175
1+ - mean density = 0.47/m ’

- 1+ population = 0.47/0.16 x 21,478 = 63,092
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