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ABSTRACT

A second consecutive year of juvenile steelhead life history
data was collected on the Morice River system in August 1981. Sampling
was conducted at 33 sites throughout the Morice system, with emphasis
on Owen and Lamprey Creeks. Estimated standing crop (total biomass) of
juvenile steelhead in Lamprey Creek was similar in 1980 and 1981, while
estimated population number (0+, 1+ and 2+ age groups) was much higher
in 1981. Owen Creek standing crop and estimated population were both
much higher in 1981. Estimated survival from 1980 fry to 1981 yearlings
was 687 in Lamprey Creek and 817 in Owen Creek. Data from other areas
in the Morice system, including Houston Tommy Creek, Gosnell Creek,
Shea Creek, Thautil River and the Morice River is also reported.
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1.0 INTRODUCTION

Assessment of steelhead enhancement opportunities in the
Morice River system by the Fish Habitat Improvement Section began in
1980 at the request of Skeena Region fisheries management staff. At
that time efforts were concentrated on two known important steelhead
spawning tributaries, Owen and Lamprey Creeks, with limited effort
in other parts of the Morice system. The 1980 assessment suggested
that Owen and Lamprey Creeks were very important as spawning and early
rearing tributaries for steelhead, as expected (Tredger, 1981). Age
distribution of juvenile steelhead (primarily O+ and 1+) suggested that
these two streams were of importance for production of yearling and 2
year parr migrants for rearing to smolt stage in thelﬂainstem Morice
River. Recommendations from the 1980 assessment included 1) enhancement
through a fry stocking program, based on annual fry recruitment monitoring
at selected index sites, and 2) that further analysis of the entire
Morice system be conducted to obtain a more comprehensive understanding

of Morice River steelhead production and enhancement opportunities.

Objectives of the 1981 assessment program were basically:
1) to test the 1980 assessment conclusions in Owen and Lamprey Creeks
through collection of a second year of data, 2) to monitor fry recruitment
at several index sites for assessment of opportunities for a steelhead
fry stocking program, and 3) to expand the 1980 analysis to include
more of the Morice system. The 1981 assessment included reconnaissance
of Houston Tommy Creek, the Gosnell Creek - Thautil River system and
Morice River mainstem and side channel areas as well as Owen and Lamprey

Creeks (Fig. 1). The assessment was conducted August 24 to 28, 1981.

2.0 METHODS

Fish population estimates by electrofishing and habitat
sampling by the "habitat unit" methodology were carried out following

standard F.H.I.S. methodology (de Leeuw 1981, Stuart 1981). Additional
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habitat information was obtained from available mapping (1:50,000)

and air photos, and relevant regional and other agency reports.
Sampling was conducted at thirty-three sites including Owen Creek (5),
Lamprey Creek (6), Gosnell Creek (4), Shea (Cox) Creek (1), Thautil
River (2), Denys Creek (1), Loljuh Creek (1), Starr Creek (1),
Houston Tommy Creek (2), the Morice River mainstem edge (6) and
Morice River sidechannels (4). Where possible attempts to sample

1980 sites were made.

3.0 RESULTS

Results are presented and discussed on a stream by stream
basis. Where 2 years data are available a comparison of habitat and

fish populations in 1980 and 1981 is made.
3.1 Lamprey Creek
3.1.1 Habitat

A discussion of habitat characteristics in Lamprey Creek on a
reach basis is given in the 1980 report (Tredger, 1981). A summary
is appended (Appendix 1). Reach breaks and sample site locations are

given in Fig. 2. Comparison of 1980 and 1981 stream habitat follows.

Estimated discharge was significantly lower in Reaches 1 and 2
of Lamprey Creek in 1981 (Table 1). The 1981 discharge was estimated
at less than 10% of the 1980 discharge (0.38 - 0.25 m3/s in 1980;
0.025 - 0.023 in 1980). 1In the upper reaches discharge was 40% lower
in 1981 (0.05 m3/s in 1980; 0.02 m3/s in 1981), although in both
years was quite low. A major component of discharge in 1980 was
Pimpernel Creek, entering Lamprey Creek near the break point of
Reach 2 - 3. This was not the case in 1981 as discharge was only

slightly higher in Reaches 1 and 2 compared to Reach 5.



LTSRN

\\\t( TN
N PN SN
NS B N

N
i VTV R DU W) RN
Akl o FEVRURNN R L o) ' '/ S MORICE
- ? »

RIVER
Figure 2. : Lamprey Creek showing location of

electroshocking sites and reach breaks,
F={ Reach Breok
523 Electroshocking Site

@ 1981 1ndex Sites

LAMPREY

A

B N

©



Table 1. Estimated discharge in Lamprey Creek during 1980 and 1981
sampling periods (late August).

REACH/TRIBUTARY ESTIMATED DISCHARGE (m3/s)
1980 1981
Lamprey Peach 1 0.38 0.025
2 0.25 0.023
3 (0.04) -
4 0.04 -
5 0.05 0.020
6 0.05 -
Tributary 1 <0.01 -
Pimpernel 0.13 -
Collins <0.01 -
Bill Nye <0.01 -
Tributary 5 <0.01 -
Phipps <0.01 -

Changes in Lamprey Creek fish habitat were analyzed by
comparing 1980 and 1981 habitat unit measurements in the reaches
sampled (Table 2). Parameters assessed included stream (reach)
area, percent hydraulic type, mean depth and percent total cover.
In 1981 stream area decreased by 40% and 15% in Reaches 1 and 5

respectively, while Reach 2 showed an increase of 82%.

The validity of area decreases in Reaches 1 and 2 is
intuitively reasonable as lower discharge should be reflected as less
stream area. The increase in area of Reach 2 may be attributable to

an increase in beaver activity, forming areas of beaver ponds and sloughs.

The increase in beaver activity is difficult to quantify, and the

827% increase in area for 1981 is not considered reliable. 1In an area
with beaverdams, roughly equal area from year to year is expected

unless drastic changes in beaver activity were apparent. As many sample
sites were inundated, a changed distribution and modest area increase

is assumed.



Table 2. Summary of changes in Lamprey Creek habitat as sampled in
August 1980 and August 1981.

REACH VEAR AREA POOL RIFFLE GLIDE
(m?) %  MEAN % %  MEAN % % MEAN ¥
DEPTH COVER DEPTH COVER DEPTH CQVER
1 1981 17,621 17 88 13 55 10 18 28 26 5
1980 29,642 6 40 14 58 20 7 36 21 8
-12,021 +11  +48 -1 -3  -10 +11 -8 +5 -3
2 1981 79,616 89 62 7 4 5 6 7 32 10
1980 48,856 75 59 17 14 8 11 11 26 9
+35,760 +14 +3 -10 -10 -3 -5 -4 +6 +1
5 1981 18,935 94 30 18 1 3 100 5 1 73
1980 22,575 93 40 48 6 13 100 1 23 67
+3,460 +1 -10 -30 -5 =10 0 +4 =22 +6

In terms of habitat type changes, all reaches showed an increase
in pool percentage, and a decrease in riffle percentage. Glide percentage
decreased in Reaches 1 and 2, and increased in Reach 5. Mean depth of

riffles decreased in all reaches.

3.1.2 Fish Population

Fish sampling was conducted at six sites in Lamprey Creek,
corresponding to 1980 Sites 1 and 3 in Reach 1, Sites 4, 8 and 9 in Reach
2, and Site 12 in Reach 5. An attempt to sample identical or at least
similar sites to 1980 was made. Because of discharge differences and
increased beaver ponding, identical sampling was only done at Site 12.
Other samples were viewed as similar in both years based primarily on
pool/riffle/glide ratios. Site 4 of 1981 was seen as a combination of

1980 Sites 4 and 5.

Population estimate results are summarized in Table 3 with

complete details in Appendix 1.
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Sportfish captured in 1981 included rainbow (steelhead) and
cutthroat trout, chinook and coho salmon, mountain whitefish and Dolly
Varden char. Coarse fish included longnose dace, longnose suckers, and
sculpins. Species distributions were very similar to 1980 sampling,
where coho were present up to the lower portion of Reach 2, rainbow
(steelhead) present up to Reach 4, and cutthroat present in Reach 5.
One major difference was the presence of mountain whitefish in 1981;
none were present in 1980. As in 1980, all juvenile rainbow were 0O+,

1+ and 2+; no 3+ or older were captured.

A comparison of 1980 and 1981 coho and rainbow (steelhead)

population densities at five sample sites is summarized in Table 4.

Table 4. Summary of juvenile rainbow . and coho densities (no/mz) in

August 1980 and August 1981 at 5 sample sites in Lamprey Creek.

RATNBOW ‘ A S COHO

SITE 0+ 1+ 2+ T (0+, 1+)

1980 1981 1980 1981 1980 1981 1980 1981
1 .32 .18 .10 .01 0 .01 .58 .87
3 .28 .35 .13 .32 .01 0 .01 0
4/5 .50 .92 .22 .26 .02 .04 .26 .07
8 .49 .51 11 .32 .01 .01 0 0
9 43 .82 .04 .06 0 .01 0 0
x 40 .56 .12 .19 .008 .014 .28 .31

Average steelhead fry density was higher (+.16/m?) in 1981 compared to

1980. Sites 4/5 and 9 were significantly higher while Site 1 was lower.

Yearling density was also higher in 1981 (+.07/m?), significantly so at
Sites 3 and 8. Site 1 was again lower. Density of 2+ steelhead was
slightly higher in 1981. Average coho density was roughly equal in the

two years, however, 1981 density was higher at Site 1 and lower at
Site 4/5.



Steelhead

A summary of Lamprey Creek steelhead population estimates,
length and weight estimates and total biomass estimates is given in
Table 5. Calculations are included in Appendix 1. These estimates
indicate an increase in fry, 1+ and 2+ parr populations in 1981 as
compared to 1980. All population estimate comparisons were based on
linear density rather than area density to correct for annual changes
in stream area. Mean size of fry and 1+ parr was significantly smaller
in 1981. 1In terms of total standing crop, 1981 was 137% higher than
1980. This standing crop figure illustrates the concept of carrying
capacity, as although higher numbers of juvenile steelhead were present,
stream conditions were such that growth was limited and standing crop was

similar.

Two years of data enable us to follow year classes (age
groups) through to estimate survival. One major assumption which may
not be fulfilled is the requirement that no immigration or emmigration
takes place between sampling dates. Survival estimates are summarized

in Table 6. The 1980 fry to yearling survival rate was estimated at

Table 6. Age group survival estimates for juvenile steelhead in

1980 1981 Survival
o+ 44,794 0+ 69,950
1+ 19,320 1+ 30,550 687
2+ 1,116 ' 2+ 1,276 6.6% - most outmigrated
3+ 0 0%Z - all outmigrated

687, a seemingly very high value. Instantaneous rates for both years
were 447. The high survival may be justified by the high quality
habitat type for overwintering. Abundant deep pool and beaverpond areas
were present providing the deep overwinter habitat necessary in a

cold winter climate area such as the Morice. Another factor to consider
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is the error involved in standing crop calculations. The method of
arriving at particularly the 1981 figures may be questionable because
of the fewer number of sample sites conducted relative to 1980

(Appendix 1).

Coho

As in 1980 the juvenile coho population was restricted in
range to Reach 1 and the lower portion of Reach 2. Mean density at the

sites sampled was equal in both years although differences at sample

sites were apparent. Coho fry numbers, based on linear densities and
comparison with 1980 results were estimated at 12186 (Appendix 2),
basically equal to the 12375 estimated in 1980. Standing crop was
roughly 27 kg (2.23 g/coho fry), less than the 36.5 kg estimated in 1980.
Mean size of coho was smaller in 1981; fry in 1980 were 60.2 mm compared

to 55.5 mm in 1981, mean weight was 2.62 g in 1980 and 2.23 g in 1981.

3.1.3 Steelhead life history and enhancement considerationms.

Life history of Morice River steelhead relative to the role
of Lamprey Creek appears to center on the production of migrants to the
Morice River mainstem for further rearing to smolt stage. Age distribution
of 1980 and 1981 fish captures and population estimates in Lamprey Creek
indicates that the vast majority outmigrate as very late season 1+
(ie. September - October) or as 2 year olds (April - early August).
Rearing must then continue largely in the mainstem Morice - Bulkley
system to smolt stage. Returning adult steelhead have been shown by
scale analysis to spend two (0.2%), three (23.5%), four (69.9%) and
five (6.4%) winters in freshwater before migrating seaward (Whately
et al, 1978). 1In terms of enhancement of Morice River steelhead through
Lamprey Creek, the objective should be to maximize production of migrants
to the mainstem. A balance between actual numbers and expected survival
differences due to size differences must be made (ie. is it better to
produce a very large number of smaller fish and possibly reduce the
survival rate to smolt stage or a smaller number of larger fish and

ensure high survival).
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3.2 Owen Creek

Sampling was conducted at 5 sites in Owen Creek in Reaches
1, 3, 5 and 6. Sample sites corresponded to site numbers 1, 3, 5, 7

and 9 of 1980 sampling (Fig. 3).
3.2.1 Habitat

A detailed description of Owen Creek fish habitat by reach
is given in Tredger (1981) (Appendix 2). 1In this section only changes
in late summer habitat relative to 1980 will be discussed. Discharge
estimates in Owen Creek during the 1981 sampling period ranged from
0.19 m3/s (6.6 cfs) in Reach 1 to 0.02 m®/s (0.7 cfs) in Reach 6 below
Owen Lake. This discharge was much lower than 1980 estimates when
flows were roughly 0.6 to 0.8 m3/s (21-30 cfs) in Reaches 1-5, and
0.1 m?/s (3.5 cfs) in Reach 6 below Owen Lake. In 1980 a significant

amount of water originated from Puport Creek.

A summary of habitat changes as sampled in 1980 and 1981 is
given in Table 7. In Reach 1 stream area was estimated at 25,085 mz,
a slight decrease from 1980. An increase in pool percentage occurred,
with a decrease in glide and riffle percent. Depth decreased in all
habitats. 1In Reach 3 a very large decrease in area, from 127,500 m?
to 9,500 m? was estimated. This result is not considered valid as
obviously different habitat was sampled in 1980 and 1981. The 1980
sampling was in the edge of a beaverpond (slough); 1981 sampling was
in the riffle between beaverponds. Reach 3 data will not be included

in further habitat analysis.

Reach 5 showed a decrease in area (-9,503 m?) in 1981 along
with a decrease in pool percent and an increase in riffle percent.
Depth was reduced in pools and glides, and was roughly equal in riffles.
Cover was reduced very significantly in all habitats. Reach 6 showed
an increase in area (4+855 mz)’ increase in pool (+33%) and riffle
(+7%) areas, and a decrease in glide area (-407%). Mean depth decreased

in all habitat types in Reach 6,
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Table 7. Summary of changes in Owen Creek habitat as sampled in August 1980
and August 1981.
Pool TRiffle Glide
Reach Area = = -
% D 3C % D sC % D %C
1 1981 25,085 45 52 11 11 10 1.8 44 20 2.5
1980 27,320 7 88 6.6 26 13 6.6 67 40 4.5
-2,235 +38 -36 +4.4 =15 -3 -4.8 -23 =20 -2.0
3 1981 9,500 64 100 26 4 10 31 32 40 11
1980 127,500 100 120 50 0 0 0 0 0 0
-118,000 =36 -20 =24 +4 +10 +31 +32 +40 +11
5 1981 31,026 18 80 0 35 20 1 46 33 0.4
1980 40,529 39 120 10 15 19 12 46 46 20
-9,503 =21 -40 =10 +20 +1 -11 0 -13 -19.6
6 1981 5,976 69 15 6.5 29 2 0.3 2 15 57
1980 5,091 36 35 2 22 7 2 42 23 21
+885  +33 =20 -#44:I5 47 -5 -1.7 -40 -8 436
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3.2.2 Fish population

A summary of Owen Creek fish population estimates is
given in Table 8; complete data are included in Appendix 2. Sport-

fish captured included juvenile rainbow (both steelhead and Owen Lake

Table 8. Summary of sportfish population densities (no/mz) at 5
sample sites in Owen Creek, August 24-28, 1981.

REACH  SITE RAINBOW COHO DOLLY MOUNTAIN
0+ 1+ 2+ 3+ o+ VARDEN WHITEFISH
z X

1 1 1.73 0.20 0.03 0 0.22 0 0

3 2.57 0.31 0.04 0.01 0.36 0.03 0.04

X 2.15 0.255 0.035 0.005 0.29 0.015 0.02

3 5 0.71 0.27 0.04 0 0.77 0.11 0

7 0.99 0.25 0.02 0 0.60 0.11 0.19

9 1.66 0.02 0 0 0 0.01

resident stock), coho, Dolly Varden and mountain whitefish. Coarse

fish present included sculpins, redside shiner, and squawfish. Coarse
fish were only captured at Site 9 immediately downstream of Owen Lake.
The rainbow population at Site 9 near Owen Lake is assumed to be made up
of steelhead and lake resident stock. Species presence and distribution
was very similar to 1980 sampling. The major change was juvenile coho

presence in Reach 5, Site 7. In 1980 coho were not found above Reach 3.

A comparison of 1980 and 1981 juvenile rainbow and coho
population densities is summarized in Table 9. Sample site habitat
was similar in all sample sites with the exception of Site 5. All
1981 sampling was conducted in glide/riffle/pool (ie. flowing) sequences;
1980 sampling included sloughs and swamps, of which Site 5 was one.

Site 5 therefore cannot be included in comparison analysis.
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Table 9. Summary of juvenile steelhead and coho densities (no./m?)
in August 1980 and August 1981 at 5 sample sites in Owen Creek.

SITE RATNBOW 1° COHO
0+ l+ ' ) 24+ 0+
1980 1981 1980 1981 1980 1981 1980 1981
1 0.78 1.73 0.18 0.20 O 0 0.25 0.22
3 0.78 2.57 0.11 0.31 0 0.01 0.08 0.36
52° 0 0.71 0.06 0.27 0.02 0 0.14 0.77
7 0.41 0.99 0.22 0.25 0.03 0 0 0.60
9 1.05 1.66  0.04 0.02 0 0 0 0
2 0.60  1.53 0.12 0.21 .0l  .002  0.16 0.49

1 3+ population was insignificant in both years.
21980 and 1981 sample sites not comparable.

3 mean coho density over distribution range.

Mean rainbow fry density was much higher in 1981 than in 1980.
This was the case at all sample sites. Yearling density was also higher
in 1981, largely due to Sites 3 and 5. Coho fry density was 3 times

higher in 1981, and distribution appeared to cover more of the stream.
Steelhead

A summary of Owen Creek steelhead population estimates, length

and weight estimates, and total biomass estimates is given in Table 10.

Table 10. Steelhead population estimate and standing crop comparison
in Owen Creek, August 1980 and 1981.

AGE GROUP POPULATION ESTIMATE MEAN LENGTH (mm) MEAN WEIGHT(g) BIOMASS (kg)

1980 1981 1980 1981 .. 1980 1981 1980 1981
o+ 38,330 100,275 50.5 45.4 1.37 1.00 52.5 100.3
1+ 18,715 31,029 92.0 91.7 8.29 8.21 155.1 254.7
2+ 3,460 6,315 128.0 148.5 22.33  34.88 77.3 220.3

284.9 575.3
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All comparisons were calculated on a linear density basis to overcome

stream area changes (Appendix 2).

The 1981 population estimates are quite significantly higher
than 1980 for all age groups present. Total biomass increased 102%
from 285 to 575 kg. Size of steelhead fry was smaller, while 1+ parr

were the same size in both years. Two year olds were quite significantly

larger in 1981.

, Estimated 0+ to 1+ survival in Owen Creek was calculated
at 81% (Table 11), an extremely high value in terms of generally
accepted figures. The actual survival is undoubtedly high, as
habitat quality in terms of overwinter habitat might suggest, however
81% is extremely high. Two problems may be acting; firstly there
may be some problem with the population extrapolation process.
Steelhead populations may have for some reason been concentrated at
sample sites (eg. beaverdams restricting movements). A second reason
may have been inmigrations from the Morice River mainstem. This is
somewhat unlikely because of beaverdams and the fact that the major

increase was in upper reaches.

Table 11. Age group survival estimates for juvenile steelhead in
Owen Creek, August 1980 to August, 1981.

1980 1981 SURVIVAL

0+ 38,330 \100,275
1+ 18,715 31,029 81%

2+ 3,460 s\\\\\‘~\_~s 6,315 ————— 347

Coho

Coho fry population was estimated at roughly 42,000 in
Owen Creek in late August of 1981 (Appendix 2). This compares with
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3,800 fry and 17,850 yearlings estimated present in August of 1980.
The dramatic increase in fry population suggests that 1980 must have
been very good for spawner access to the upper reaches of Owen Creek.
Again, upstream migrations are thought of as possible, but unlikely to
occur in great magnitude because of beaverdams. Size of coho fry was

roughly equal in 1980 and 1981 (55.6 mm in 1980, 56.1 mm in 1981).

3.2.3 Steelhead life history and enhancement considerations

As was the case for Lamprey Creek, the role of Owen Creek
relative to Morice River steelhead production largely lies in production
of yearling and two year old migrants. However, the number of 2+ fish
present was large relative to the Lamprey Creek population, indicating
a significant number of 3 year old migrants either as smolts or for
further rearing in the mainstem. The unusually high fall fry to fall
1+ survival rate (81%) is very likely an overestimate, however is
indicative of high survival in a stable, deep water system such as

Owen Creek.

3.3 Houston Tommy Creek

Houston Tommy Creek was sampled by F.H.I.S. for the first
time in August 1981. Sampling was brief, conducted at 2 sites below
an impassable falls (Fig. 4). The entire stream was observed by

helicopter.

3.3.1 Habitat

Four reaches were identified in Houston Tommy Creek, three
in the accessible portion below the falls, and one above the falls to
the headwaters. The falls, located 17.6 km from the Morice confluence,
present a definite barrier to upstream fish migrations. A summary of

habitat characteristics is given in Table 12.

Reach 1, covering 7 km from the Morice confluence to below a

large slide area, flows through a steep sided valley (canyon in lower
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2 km), Habitat in August 1981 was generally riffle-glide in a cobble

and boulder substrate. Steelhead rearing capability looked very good.

A very large log jam was present roughly 2.0 km upstream of the Morice
confluence. Reach 2, extending for roughly 7.9 km, was slightly lower

in gradient than Reach 1, and was generally glide riffle over cobble

and large gravel substrates. Some sections were braided with numerous
side channels. Very little pool habitat was observed. Reach 3, covering
2.7 km to the falls, was again steep sided canyon type habitat similar

to Reach 1.

The falls is a definite fish barrier. A close-up look was
not possible, however 4 separate falls from chutes to 10 m vertical drops
were observed from the helicopter. Modification of the falls to provide

fish passage can almost certainly be ruled out.

Above the falls (Reach 4) to the headwaters habitat was very
similar to that of Reach 2, comprised of long glides and riffles in
cobble-gravel substrates. Reach 4 covered roughly 28 km of which 20 km

was below the 4,000 foot contour.
3.3.2 Fish population

Population estimates were conducted at 2 sites in Houston
Tommy Creek in Reaches 1 and 2 below the falls (Fig. 4). Species
present included rainbow trout, coho salmon and Dolly Varden char
(Table 13). Juvenile rainbow were found only at Site 1, in riffle habitat
with abundant boulder cover. All rainbow captured were parr, ranging
in size from 75 mm (1+) to 157 mm (=3+). No fry were sampled. Sampling
at Site 2, a sidechannel in the upper portion of Reach 2, revealed coho

fry and Dolly fry and yearlings; no rainbow.

The low density and absence of year classes of rainbow
indicates that the population was not at saturation. Further evidence

lies in rough smolt yield estimates prepared by Tredger (1982).
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Table 13. Summary of fish population densities (no/m?) at 2 sample
sites in Houston Tommy Creek, August 27, 1981.

REACH SITE RATNBOW COHO DOLLY VARDEN
0+ 1+ > 2+ o+ )X
la 0 0 0.08 0 0
2 2 0 0 0 0.10 0.19

a. presence/absence sampling near Site 1 found yearling rainbow (1)
and Dolly Varden (1).

The estimated smolt yield for Houston Tommy Creek was 6,660 based

on rough habitat area and a smolt yield model. Assuming a 30% parr
to smolt survival rate, the parr population required to produce

this smolt yield is roughly 22,000. Averaged over the whole stream
area (209,000 m?, 17.6 km) a mean density of 0.10 parr/m2 (1.25 parr/
linear m) is calculated. Although the above calculations are rough,
the very low sampled parr density indicates that Houston Tommy Creek

is not currently producing at this level.
3.3.3 Steelhead enhancement

Fish sampling indicated that Houston Tommy Creek was under-
seeded for all salmonid species. A major limiting factor was seen as
the large log jam roughly 2 km from the mouth creating difficult access
for spawners. This jam may be more of a barrier at high spring flows,
as while étho fry were present, no steelhead fry were found in a year
when steelhead fry populations were generally very high (in adjacent
areas). Removal of the jam (by blasting) should provide access for
steelhead and coho up to the falls (17.6 km). Some "impetus' to speed
fish colonization (ie. stocking) may be required. Some juvenile salmonids
may also migrate up Houston Tommy for rearing purposes. Projected
benefits from log jam removal relate to annually saturating Houston
Tommy Creek with steelhead fry. The actual saturation density is

unknown at this time, but assuming the average will be near 0.10 parr/m?
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then benefits amount to an annual smolt yield of roughly 6,660 and
an adult steelhead escapement of 250 to 500 (at 3:1 and 1l:1 C:E

respectively).

Some 28 km of stream is present above the falls, 20 km
of which is located below the 4,000 foot contour. Habitat as seen
by helicopter overflight was much like Reach 2, basically a glide-
riffle environment with a fairly wide active channel width and limited
deep water (pool) habitat. Bypassing the falls is not considered
possible at this time. Headwater stocking may be a possible enhancement
technique applicable to this area. Before headwater stocking is
considered two things should be investigated: 1) probable success
of juvenile steelhead in migrating downstream over the falls, and 2)
parr/smolt production from Reach 2 under full recruitment. Fagporable
findings in these areas would then allow consideration of headwater

stocking.
3.4 Gosnell Creek

The Gosnell Creek system was sampled by the F.H.I.S. in
both 1980 and 1981. Due to poor access (helicopter only) sampling

was not intense, conducted at 3 sites in 1980 and 5 sites in 1981.
3.4.1 Habitat

Gosnell Creek was divided into 6 reaches from the Morice/
Thautil confluence to the headwaters (Fig. 5, Table 14). Shea Creek
(or Cox Creek, Gosnell north fork), the major tributary, was divided
into 2 reaches covering 9 km to a falls. Habitat summaries (Table 14)
include data from 1980 and 1981 where possible. Data from A.S.B. files
provided much of the information on Gosnell habitat generalities
(Appendix 4).
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3.4.2 Fish sampling

Five population estimates were conducted in the Gosnell Creek

system in 1981. A summary of data from 1980 and 1981 is given in

Table 15. Juvenile rainbow, coho and Dolly Varden were captured in

Table 15. Summary of fish population estimate results in the

Gosnell Creek system, 1980 and 1981.

REACH SITE RAINBOW _ _ COHO DOLLY VARDEN  OTHER
1981 o+ 1+ >2+ > x SPECIES
Gosnell

L2 R | 0 0.06 0 0.31 0 —

3 2 0.02 0 0 0.212 0.02 —

4 3 0 0 0 0 0.11 -

5 4 0 0 0 0.02 0.22 -
Shea Cr.1 1 0.05 0.06 0.02 0.10 0.02 -
1980

2 1 0.18 0.11 0 0 0.04 MW, LND

3 2 0.02 0 0 0.03, 0.07 —
Shea Cr.1 1 0.06 0.02 0 0.31 0.01 -

a

0+ and 1+ coho
Longnose Dace, Mountain Whitefish

1981, with the addition of mountain whitefish and longnose dace in

1980. What appeared to be chinook redds were found in 1980, but no

chinook fry were identified in 1981.

Steelhead

It appears the major "pathway'" for steelhead in the Gosnell

Creek system is up Shea Creek to the falls.

Juvenile steelhead were

not found in upper Gosnell (eg. Reach 4, 5), although some were found in

Reach 3 above Shea Creek. Steelhead densities were low in all sites

with the exception of Site 1, Reach 2 1980 and Shea Creek in 1981.

Discussion of present and potential steelhead smolt yield will

be left for the 1982 data analysis.

yield from accessible reaches of the Gosnell system amount to roughly

3,000 (Tredger, 1982). This figure is based on a rough habitat model

and is subject to change.

At this time projected maximum smolt
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Coho

Coho juveniles were found throughout the Gosnell Creek
system. Coho have been identified in the headwaters (Reach 6) and
in 4 tributary streams (Carswell, 1978). Highest coho densities
were found in Reach 2 and 3 sites in 1981, and in Shea Creek in

1980. In both years 0+ and 1+ coho were found.

Dolly Varden

Dolly Varden juveniles were present throughout the Gosnell
Creek sampling area. Highest density was found in the uppermost
sample site in Reach 5. Age groups present in sampling included 0+,
1+ and 2+.

3.4.3 Future work

Shea Creek

In 1980 and 1981 Shea Creek has been sampled below the falls
(at 9.0 km). It appears that Shea Creek is the major "route" for
steelhead in the Gosnell system at the present time. This could be
expected given the lake headed nature of this stream. The potential

of Shea Creek above the falls should be investigated in 1982.

Gosnell Creek

Stream assessment work in Gosnell Creek above the Shea Creek
confluence indicates steelhead rearing habitat is available. The major
problem may be a good spawning area (such as Shea Creek) to seed the
area. Investigations in 1982 should include a small lake headed system
tributary to Reach 3. As lake headed areas are known to be of major
importance to Skeena steelhead, the potential of this stream for spawning

should be examined.
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3.5 Thautil River

The Thautil River system was sampled by F.H.I.S. for the
first time in 1981. Sampling was not intense, conducted at 5 sites
only (Fig. 6). Data presented here shall include only a summary of
fish sampling. Habitat description will not be attempted at this

time.
3.5.1 Fish sampling

A summary of fish population estimate results is given in
Table 16. Rainbow (steelhead), coho and Dolly Varden juveniles were

captured.

Table 16. Summary of 1981 fish population estimate results in
the Thautil River system.

SITE FISH DENSITY (no/m?)
RAINBOW DOLLY VARDEN COHO
o+ 1+ > 2+ z z

Thautil R. 1. 0.04 0 0 0 0.13
Thautil R. 2. 0.12 0.03 0.02 0.02 0
Denys Cr. 0 0 0 0.14 0
Loljuh Cr. 0 0 0 0.78 0
Starr Cr. 0 0.02 0 0.02 0

Dolly Varden

Dolly Varden were found in all upper sample sites conducted
in the Thautil River system. Maximum density recorded, 0.78 fish/m?,

was in Loljuh Creek, a small tributary of Denys Creek.
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Coho

Juvenile coho were found only at Site 1 on the Thautil
River. This site included a small backchannel in a gravel bar
where all the coho were found. A.S.B. data indicates coho presence
in the Thautil River and in a tributary, Gabriel Creek (Carswell,
1978).

Steelhead

Juvenile steelhead were captured in both Thautil River
sites and in Staw Creek. Densities were quite low in all sites,
with the maximum occurring at Thautil Site 2, a sidechannel. No
rainbow were found in the Denys Creek system. The distribution is

consistent with A.S.B. data (Carswell, 1978).

Potential steelhead smolt yield has been very roughly

estimated by Tredger (1982) at 2,000 from the Thautil River system.
An attempt to fine tune this estimate will be made with further data

collection.

3.5.2 Future work

At this time the Thautil River is not well known to the
F.H.I.S. Because of poor access, data collection will in 1982 be
restricted to index sample sites in areas of known juvenile rainbow

presence (eg. Thautil mainstem, Star Creek).

3.6 Morice Mainstem

The mainstem Morice River was sampled at 10 sites in 1981;
4 in edge habitat and 6 in sidechannel areas. Only 5 sites were
similar to 1980 sampling. A discussion of Morice River habitat will
not be presented at this time. This discussion will basically be a

summary of fish sampling data.
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3.6.1 Fish sampling

A summary of mainstem population estimates is included
in Table 17. Detailed results are included in Appendix 6. Sportfish
captured included rainbow (steelhead), chinook, coho and mountain
whitefish. Coho were present in 8 of 10 samples, with a mean density
of 0.16/m? of sample site. Chinook fry were found at 6 of 10 sample
sites, with a mean density of 0.03/m?. All sites had rainbow fry,
varying from 0.11 to 0.67 fry/m? with a mean of 0.29 fry/m2.  Rainbow

parr were present at only 4 of 10 sites.

Table 17. Summary of Morice River mainstem fish population estimates
Density expressed as no/m?.

SITE HABITAT RAINBOW COHO CHINOOK OTHER
0+  PARR? z z SPECIES!
1 mainstem edge-good fry 0.41 0 0.14 0.12 MW,LND
area
2 sidechannel-open,wide 0.15 0.01 0 0.01 MW,LND
3 mainstem edge-no cover 0.25 0.01 0.06 0.01 MW, LND
4 sidechannel-some cover 0.20 0.02 0.06 0.04 MW, LND
5 mainstem edge-no cover 0.31 0 0 0.12 MW,LND
6 sidechannel-open, some
cover 0.29 0.03 0.28 0 MW, LND
7 sidechannel-open
shallow riffle 0.39 0 0.01 0 MW, LND
8 sidechannel-small with
cover 0.11 0 0.54 0 LND
9 mainstem edge-fast glide 0.15 0 0.20 0.02 SC
10 braided channel-good
fry riffle 0.67 0 0.32 0 SC
MEAN 0.29 <0.01 0.16 0.03 -

LND = longnose dace, MW = mountain whitefish, SC = sculpin.
all parr were age 1+, except one 2+ fish at Site 4.

Steelhead fry density comparison - 1980 and 1981

A comparison of steelhead fry density at mainstem Morice River

sample sites is given in Table 18, Overall mean sampled density in

terms of numbers of fry per m?

in 1981 was roughly twice the 1980 level.
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Table 18. Summary of steelhead fry density at mainstem Morice
River sample sites, 1980 and 1981.

SITE STEELHEAD FRY DENSITY @10./m(no./m2))

1980 1981
1. Aspen campground - 2.67 (0.41)
2. Mile 21 sidechannel 1.72 (0.11) 2.35 (0.15)
3. Lamprey mainstem edge -— 1.01 (0.25)
4. Lamprey sidechannel 0.74 (0.11) 0.96 (0.20)
5. Lamprey mainstem edge - 1.07 (0.31)
6. Lamprey sidechannel 1.10 (0.11) 1.15 (0.29)
7. 32 mile sidechannel 3.00 (0.11) 2.67 (0.39)
8. 32 mile sidechannel 1.27 (0.24) 0.63 (0.11)

- 33 mile mainstem edge 0.71 (0.09) -

~ 33 mile sidechannel 0.93 (0.18) -
9. Morice West Rd. bridge - 0.37 (0.15)
10. Islands above Gosnell - 3.31 (0.67)
Mean all sites 1.35 (0.14) 1.62 (0.29)

In terms of numbers per linear meter, the 1981 density was only slightly

higher.

Chinook and Coho

A summary of 1980 and 1981 chinook and coho densities is given
in Table 19. These data indicate that chinook density was the same in

1980 and 1981 in terms of numbers per m?

, however linear density was
slightly lower. Coho density was roughly doubled in 1981 both in terms
of linear and area density. Both chinook and coho results may show
different trends if similar sample sites were compared in the two

sample years. This will not be attempted at this time.
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Table 19. Summary of juvenile chinook and coho density (no/m(no/m?))

in mainstem Morice River sample sites, 1980 and 1981.

SITE CHINOOK " 'COHO’
1980 1981 1980 1981
1. - 0.81 (0.12) - 0.93 (0.14)
2. 0.69 (0.04) 0.10 (0.01) 0.15 (0.01) 0
3. - 0.06 (0.01) - 0.24 (0.06)
4, 1.20 (0.17) 0.17 (0.04) 0.83 (0.12) 0.31 (0.06)
5. - 0.43 (0.12) - 0
6. 0.11 (0.01) 0 (0) 0.32 (0.03) 1.11 (0.28)
7. 0.10 (0.01) 0 (0) 0 0) 0.10 (0.01)
8. 0 (0) 0 (0) 1.48 (0.28) 2.95 (0.54)
0 (0) - 0.34 (0.06 -
0 (0) - 0 (0) -
9. - 0.06 (0.02) - 0.50 (0.20)
10. - 0 ) — 1.56 (0.32)
Mean all :
sites 0.30 (0.03) 0.22 (0.03) 0.45 (0.07) 0.77 (0.16)

3.6.2 Future work

The following will be attempted in the 1982 assessment:

continued monitoring of steelhead fry densities in Morice River
mainstem sites. The objectives will be to build up a bank of

data from which a proper "indexing' system can be made.

quantification of habitat in the mainstem Morice River, from
Morice Lake to the Bulkley confluence. This will largely be done
by air photo analysis with the inclusion of 1980 to 1982 habitat

sampling data.

analysis will attempt to quantify fish populations and estimate

the relative importance of various tributaries and mainstem areas.
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4.0 DISCUSSION

Results of a second year (1981) of Morice River system
sampling basically agreed with initial (1980) study conclusionms.
Owen and Lamprey Creeks were of primary importance as production
areas for fry and yearling steelhead. The presence of 2 year old
parr was greater in 1981 (at least in Owen Creek) perhaps suggesting
a larger role in direct smolt production. Other tributaries sampled

revealed a similar age distribution.

Steelhead fry recruitment monitoring in 1981 indicated a
substantial increase over 1980 fry numbers in all areas sampled
(tributaries and mainstem). Yearling populations in Owen and Lamprey
Creeks were also estimated as being much higher in 1981. Despite
increased numbers of steelhead juveniles in Lamprey Creek, total
standing crop (biomass) was estimated as roughly equal in both years.
This may be an indication that the stream was near capacity in both

years.

"Survival" rates from 1980 fry to 1981 yearlings were
estimated at 687 in Lamprey Creek and 817 in Owen Creek. These values
are very high when compared to generally accepted rates, however are
considered a reflection of the good habitat quality in both streams.
Deep overwintering habitat is abundant in both streams. One other

possible influence on high apparent survival is upstream parr migrations.

Data from other locations in the Morice system has not been
collected or analyzed in the same detail as either Owen or Lamprey
Creeks. Further collection of data in these locations will basically
serve as an index to fry recruitment, and a means to put production

from mainstem and tributary streams into some 'perspective".
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APPENDIX I Lamprey Creek Sampling data and standing
crop estimates.

a) Habitat characteristics
b) Fish population estimates
c) Standing crop estimates
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+ Habitat ;haract:eristi;s of Law»;dr‘ey a/‘taé ,?eaoé z

HABITAT TYPE

REACH LENGTH (m) 3250 Area = 7621 m*
 Habitat unit POOL RIFFLE GLIDE
Value Z {(Value Z |[Value Z
Fo. of units sampled . 2 ' 5 <z
Average length (m) 20 5_0,5 . -} 19.6
Averag,a wetted width (m) 9 z.9 ' 5 .
Average channel width (m) /.5 A /0.4
Average depth (cm)- 45 10 24
Average area (w?) 1 /80 233 120
Total no. of units iﬁ. reach /67 /HL A
Total area of units iq reach (m2) 200, /7 ﬁj 5514692 28

arza log debris cover (=?)

, 8

Average 2.5 5
Average a2rea boulder cover (o2) |2 312 . 3.9

~ Averaze zrea instream végetation (=2) 75 o 3
Average area overstrean vegetaticn (z2) 8.5 ‘f'.'f 14
Average area cutbanks (w2) 0 0 0
Average zrea total covar (o2) 228 /3 4_2.7, 18l¢l &
Average % substrate fines 35 L,L g
Average Z substrate small gravel e 7.5 b g .
Average 7 substrate large gravel S 12,5‘_ o 7\:0 b ~,ij_/_
LR cubanrara oothls 10 ﬁl_’7+_ - g/,-
Averazs 7 substrate bouldar 30 23 /3
Average Z substrate bedrock
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+ Habitat characteristi;s of Lamprey_ aff(//{. 2@64 2’

HABITAT TYPE

/}.rea =

REACH LENGTH (@) 94300 79416 m?*
Habitat unit B POOL RIFFLE ‘| GLIDE
‘ ) . Value Z }{Value Z |[Value %
Mo. of units sampled . ke 7 32
Averaze length {(m) QQLI— 93 23;3
'Av-era‘ge wetted widch (m) 9.7 3.3 é
Average channel width (m) /5,2 /7.4 /5.3
Average depth (cm}‘ é 2 s 32 .
Average area (m?) /0/b 2. )4
Total no. of units in reach 64,5 97.3 41.7
Total area of units ix; reach (m?) 06/2. 8912/23  41588) 7
Average arza log debris cover (=2) 30.( 0,9 | 6.3
Average érea‘ boulder cover (az)‘ 0 0 0
 Average area instream vegetation (=2) (b 0.4 )
Average area overstreanm vegetatica =2) 8.6 0.5 57
Average area cutbanks (r=2) /0 _ 0 [
Average zrea total covar (o?) 752 7 /.8 A |4 10
Avaragé %Z substrate fines | éﬂ /l.% 217
..t‘-derag,e 7 substrate small gravel L /8 ‘/-7,[ 6/7 _
Average 7 substrate large gravel 17 ﬂg23 75
Plowvoer T osvubenvare ool le ] 5_; _— ,_-42..{.2_,__,,__ Q_
Averaze 7 subscrate bouldar Q 0 o
Average Z substrate badrock 0 0 1)
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» Habitat characteristics of Zalmf?ré«?l gft&é

Resch S

HABITAT TYPE
REACH LENGTH (w)

7600

Area = 18935 m?

Habitat unit . POOL RIFFLE GLIDE
Value Z |Value Z |Value %
No. of units sampled = 2L |
Average length (m) 41 61 Qoil as 2 (’1> L
Avergga wetted width (m) [ b -123 e 225 12, .7
Average channel width (m) 2, s 2
Average depth (cm) 20 : 3 i )
Average area (m2) .IO’I./) 2 18

Total no. of units in reach

Total area of units in reach (m?)

14 b

/09,7

549

17726 94

29 __ 1

998 5

Average area log debris cover (m2) L3 L 1< 732 |5 28
Average area boulder cover (m2) 0 o 10 o o )

~ Average area instream vegetation (m2) . .83 | - '0< [ G
Average area overstream vegetation (=2) |6 b |28 bl 4 22~
Averége area cutbanks (m2) ' i 1.5 24 |2 .
Average zrea total cover (m2) 5.9 19 1335 159 |3 22
Average 7 substrate fines G417 30 | Jo
Average 7 substrate small gravel B 16.71 LS 25"
Average 7% substrate large gravel /é7_ 51 o
grevave o eubstrate cohblas 3% B O i 0
Awverage % substrate boulder . o | O o |
Average 7% substrate bedrock o d )

i . ——
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LAMPREY CR.

oAt Q4 AUG: 8]

AREA (29 _m?2 siE=__ | .
LENGTH L0 M
— MEAN — | TOTAL No./M* | BIOMASS lines
SPECIES | AGE | fI-RANGE] I |WEIGHT | G P n BIOMASS | DENSITY | DENSITY No / mster
RET 0F |32-SZ 13853 | D.t5 9 | .8 [ 2375 | /5-55 0.18 old 119
2+ 23 1/9.82 | 1 | .38 125 | 24.77 | 0.0/ 0.1 9 0.06
s : 44.88 | 0.20 0.26 1. 3]
C oHo < |4o-s¢ 55753 2.22 |90 | .8 112.50 aso0.65 | 0871 /.94 5.63
- (:h > ¢7 7 |3.3!1 l .8 .25 14 0.0l 0.03 o.ob
;D.\/. S 18156 |12 laess |2 |-8  |&S5e 5139 0.0 | o.to 0.13
';:M.W.F. = 5¢ =< 1525 ; z o5 2.6 o.0l 0.0 - 0.0t
Zpdmred) 28889 | ¢ | ol 7.28
LN;_ucr,;;& 18 72 | .86 | .3 12 |14.83 0.0l ol 0.0b
¢ .N.D. 35-7 Vso79) 165 |29 | .8 4875 | 8020 0.38 062 .44
:Co Hid 74-138_{119.3 | /6.62- ] 3 8 375 | 46233 0.03 0.48 0.19
" ¢ HABITAT DESCRIPTION: a/,‘g/g - N //e '
: - 7
Discharge 0.0 m5/5 ’ .(I. PAS C)?[S) Gradient /.75
{ Temperature (°C) LS Turbidity Cfeayr
-. Hydraulic Type Pool Glide ..Riffle
i % area | - 65 35
; mean width ' . : V4 . . — é
"+ mean depth 35 . ./
© % cover 6% //
. cover type1 6/,[ g
substrate? - : Cto BRI L& 10 C50 B30 4615
. B 4 : 4 -
s65 _Fs S¢és

COMMENTS:

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

2 F fines, SG small gravel, LG large gravel, ¢ cobbles, B boulders, Br bedrock
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L—AMPREY CF DATE;ZL/-AUG g1 AREA 46 M2 sng#__\f___,

LENGTH _7_M
— MEAN - ) ] TO1AL No /*A% | BIOMASS linesr
SPECIES | AGE | fI-RANGE| I WEIGHT | G P n BICMASS | DENSITY | DENSITY No [/ msier
KET” OF |43-6o W32 | I-35 2 | 75 | 16 2/.66 0.35 047 229
1+ |7¢- 118 |99 1747 R W YR VIE 0.3 254 2.0
= (38.49 } 0.67 3.01 4.39
LND |2 |50-79 ltogs {277 2o |5 j24.67 | 73.9] 058 Lol 3.8|
* ¢ HABITAT DESCRIPTION: rittfe
. Discharge 0.0) mj/ﬁ o (0, g 47%) Gradient .5
~ Temperature (°C) /3 : Tur_biditv . 5/34/‘
-. Hydraulic Type Pool Glide -.Riffle
-+ % area ‘ v . . : ' 100
: mean width ‘ : : . . — j?
- mean depth . ’ : _ . _ 0./
% cover ' 3
_cover type!l - ‘ . . _ ,@l ya
substrate? » : C 5‘0’. 82—01 LGZO
| S610. F19
COMMENTS : '
1

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

2 F fines, SG small gravel, LG large gravel, C _cobbles, B boulders, Br bedrock
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LAMPREY CR. | DATE X4 AUG- 8 AREA _ 61 _m2 SITE# 4. .
LENGTH _Z3__m
| TOTAL No /M* | BIOMASS linesr
SPECIES | AGE | fI-RANGE| I \J’é%ﬁr C, P n a;O.»gAAshsw DE?\!S‘:TYA DENSITY No / mister
RBT OF |24-54 |40.95| 0.75 | 42 |15 | 56.00| 42.1% 0.9% 9,69 2.43
1+ | g7- 97| 77.08] S04 | 12 115 | 16.00| 80.57 | 0261 /.32 0.70
A+ {n1- (4012851 23,14 21.25 2,67} 61.71 0.0% /.01 0.12
= : 184. 42 1,22 3,02 3.25
CoHo S |so-(8 | 57 | 235 |3 75 | 4o g 0.07 0.15 0.1
: li\/ = | 42-43 tya.s | 077 % 75 | a.bd 2.05 -0.04 003 0.1
MwE IS lsa-s7|542s 26 | 4 |75 {533 (1S3 .09 - | 019 0.23
2%élmm%dx 207.41 . 3.9 3771
Z__N_D_ S |3d-59 (4373 | 1ot | /5 75 | 2o 20.87 0.23» '0.34» 0.87
© ! HABITAT DESCRIPTION:  a/ide - yu/Hfe
: ) : v
. Discharge O,/ m'b/j o [ 0.5 c,é) Gradient _
 Temperature (°C) /¥ Turbidity clea
. Hydraulic Type Pool Glide Riffle
i % area : 751» ' 26
: mean width 3 2z
- mean depth .25 .0S
% cover 3 22
_ cover typel L,IVJ 0% C ya
substrate’ S69s, £S S6 90 F 10
COMMENTS :

1 1L log, B boulder,

IV instream vegetation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gravel, C_cobbles, B boulders, Br bedrock
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LAMPREY CR: pate 24 AUG B AREA 156 _m2 sies 8
LENGTH 22 __M
— MEAN — —T ] TO1AL No /a2 | BIOMASS linear
SPECIES | AGE | fI-RANGE] fl WEIGHT C, P n B!C:‘v“kASS DENSITY | DENSITY Na [/ nicier
RBT o+ |30-59 {3988 | o7& 5 | -7 | 8o.0 5748 osl 0.37 364
|+ |62-99 |75bo | 4.90 3¢ .7 50.0 2HO. (Y 0.32- LS % 2.27
Q+ 132G 1as 12090 ] .7 1.43 24.72 ©,0] .14 0.0b
, = 29-1.34% | 0.84 .00 5.9
TMwW.E | S lso-103 589y 302 18 |7 |*S71 | 8028 0.16 251 (17
;L.'N.D. s a21-50 148301 149 a1 {-1 38.51 5745 0-25 '0.37 175
(7\1 SuckerV Z | 1S {15 38.0% I L .43 5432 |o.ol 0.3 o.ol
Z fobwmmnds ygl L | .o .61 214
P4 . -
: HABITAT DESCRIPTION: o/vde - »1/ ¥ e
- : J
_ Discharge 0.03 m%/é L//Z C?%) Gradient 075
"~ Temperature (°C) /?L A Turbidity Claﬂaaf
-. Hydraulic Type Pool Glide Riffle
© % area » qz 4
: mean width q _ 2
* mean depth :30 .05
% cover 3 0
cover typel ..‘[_ —
substrate? 3660’, F30,. S6 ég 2640
L6¢, ¢S
COMMENTS:

1

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

2 ¥ fines, SG small gravel, 1G large gravel, ¢ _cobbles, B boulders, Br bedrock
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/AMPREY CR. " pare 24 AUC. B e 238 12 smex 9
tengTH 28 M
— MEAN - “TOTAL No /:AZ | BIOMASS limear
SPECIES | AGE | fl-RANGE| fl WEIGHT | G P n BIOMASS | DENSITY | DENSITY No [ nicter
PBT | OF |29-48 {3728 | 05171 |Ist | .8 | 195 112.0) 0. 82 0.47 6,96
[+ les-no | 95| 560 g b 13.3 7411 0,06 0,3) 0.48
a+ | 17 n7 [].0b I |.b o7 | 2543 0,0/ 0,11 0.06
- 2 21454 | 0.9 0.90 7.50
T DV S {4-49 4740 j.o7 | ¥ .8 2,50 | 269 0.0/) 0. Dl 0.09
- MW.FE > so-56 |53 9.02 2 .8 2,50 5.01 0.9} »0,02,/ 0.0\
2 plminid 2223 o2 | 0,93 | 1.6
LND. 12 bee 163000 -89 liea |.8 (372.5 {ayi2> | 0. 5% 1..0/ Yss
§§uacee = | 4 192 | 71.58 | |.8 125" | 89.48 0.0] - ‘0,38 0.o4
" ¢ HABITAT DESCRIPTION:
- Dischar'ge ' 0 03 nﬁ/é‘ ) ([,2 (,1(:5') Gradient —
~ Temperature (°C) E Turbidity ol eor
. Hydraulic Type - Pool Glide B Riffle
i % area | 52 ' 48
; mean width 8 6.5
- mean depth 0.50 0.osg
© % cover 3 !
_cover typel OV, L,, [Vfﬂ ov
substrate? FéS”, LG&S/ SG5S - 26 SO,. SG6 20
c s ' F1o -¢ 10
COMMENTS : ‘

1

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

2 F fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock
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| pate 24 AUC-. 8l area 58 m2?

L AMPReEY CR. sitE% [
LENGTH 2| _m :

1 TOW N /N\Z 2IOMASS finesr
species | AGe | n-rance| T |WEGHT | C, B 0 BIOMASS | DEnGiTY | DENSTY  |No/ nier
C.T- OF | 28- 40 |33.35 | 0.4 2= | -7 [ /714 6.96 030 .1 0.82

1+ l¢4-85 | 7458 450 |12 | .7 {1214 177,59 g,30 1.33 0.82
2t |1g3-137 |16 /2.60 | & | .7 9,57 |)50.85 | 015 2,00 9.%41
z 23520 | 073 4.08 2,05
v, 1= less g lat3zlposs s |7 jad3 122597 | 037 3.90 [.o7
% fabenids ger9 1 g1 17296 | 30¢
. __L,a_m,m,: . 1arzsa3
© ¢ HABITAT DESCRIPTION:
_Discharge 0.01 m5/$ - ( 0.4 6‘@) F}radient 0.5
z Temperature (°C) 12 » Turbidity 64a5ﬂyﬁ
L Hydraulic Type Pool Glide ARiffle‘
: % area V o5 -2 4
: mean width Z Z /
;mmndth ;40 .JO 103
% cover /b 72 /00 ,
cover type! /—’, 0'/'. C,rIV Z.%O‘{CI, v L} 0‘// <, Il/_
substrate? F;OI SéG 30’,. F§0,, S625 Sé 60,, F 30
L& 30, €0 26 25 L& 40
COMMENTS : -
1

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

2 p fines, SG small gravel, LG large gravel, C cobbles, B boulders, Br bedrock
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c) standing crop calculations - Lamprey Creek.

All estimates based on 1980 and 1981 linear fish density estimates

and estimated 1980 standing crop.

(i) Steelhead fry:

REACH SITES FISH DENSITY (no/m) STANDING CROP
1980 1981 1980 1981
1 1 2.39 1.19 - —-
3 2.82 2.29 -~ -
X 2.61 1.74 5,417 3,611
2 4/5 2.74 2.43 - -—
8 2.50 3.64 - -
9 1.90 6.96 _— —
X 2.38 4.34 18,571 33,864
23,988 37,475
Stream Total 44,794 69,950

1981 standing crop = 1980 standing crop x

(1981 mean density)

(1980 mean density)

stream total standing crop = 1980 total standing crop x

(1981 Reach 1 & 2 standing crop)
(1980 Reach 1 & 2 standing crop)

major assumptions: 1. sample sites representative of reach habitat to
the same degree in 1980 and 1981

2. steelhead distribution similar in 1980 and 1981

(ii) 1+ Parr

REACH SITES FISH DENSITY (no/m) STANDING CROP

1980 1981 1980 1981

1 1 0.74 0.06 - -—

3 1.27 2.10 - -—
x 1.01 1.08 2,182 2,333

2 475 1.27 0.70 - -—

8 0.55 2.27 - -

9 0.19 0.48 -— -
X 0.67 1.15 8,263 14,183
10,445 16,516
Stream Total 19,320 30,550




(iii) 2+ Parr

- 49 -

REACH SITES FISH DENSITY (no/m) STANDING CROP
1980 1981 1980 1981
1 1 0 .06 - -
3 .09 0 - -
X .045 03 107 71
2 4/5 .15 .12 - —-
8 .05 .06 - —
9 .0 .06
= .067 08 1,009 1,205
‘ 1,116 1,276
Stream Total 1,116 1,276

(iv) Coho fry

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

1 1 4.29 5.63 — —

3 0.09 0 — _—

2 4/5 1.50 0.17 _ _
X 1.96 1.93 12,375 12,186
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APPENDIX 2 Owen Creek sampling data and standing crop
estimates.

a) Habitat characteristics
b) Fish population estimates
c¢) Standing crop estimates
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» Habitat characteristics of OWEN CK. RePCH z

HABITAT TYPE )
REACH LENGTH (m) 2950 25'055,.,)7-
Habitat unit POOL GLIDE
Value % |{Value Z%Z |{Value Z
¥o. of units sampled 3 s
Averagze length (m) 18.2 /6.2
Average wetted width (m) 8.2 4.9
Averége channel width (m) /7.3 /2.0
Average depth (cm) Z2 20
Average area (m2) 1583 939
Total no. of units in reach 7/ /19
Total area of units in reach (m2) 1240 45 /1) 11090 44
Average area log debris cover (m?) /4 g OoH 1.2 /
Average area boulder cover (m2) o o) ool 9.
Averaze area instream vegetation (m2) o o gl 0 0
Average area overstream vegetatica (=2) 27 2 1 108 /
At o 7“:! o g 2
Average arsa cutbanks (w?) /.3 / o.4lo+ o4
Average zrea total cover (m?2) /8 /1l 1.812.5 2.5
Average % substrate fines 4.7 ) 2¢
Average 7 substrate small gravel - 26.7 4.3 43
Average 7% substrate large gravel 283 4ot 3
ihervaia colinled 3! 3_,, 3~7_L- . 9_
Averaze 7 substrate bouldar o 7 o
Average 7 substrate bedrock v 0 o




i

» Habitat characteristi;s of @\/\/EM CR. 2@6//3 . RS AUG_- '?'

EABITAT TYPE : ' :
REACH LENGTH (=) /700 4500 m%
Habitat unit .o POOL RIFFLE GLIDE
Value Z |Value Z |Value %
¥o. of units samplad . / s 2
Average lenzrh {m) 28 A/L/ 3 ey 13 A
Average watfed widcth (m A ~
Averags vatced widch (=) 29053 491085 WS
Average channel width {m) - G 5.5 1< '
Average dapth {cm) 100 ) 10 4
2 E
\verage area (=2 g -
- Averaga azea (=9) PTG VAN o) Vi BT
_‘ Total no. of units in reach : 17 g ' ng ’
Total area of units in reach (@2) QO%L b’f 432 412029 '37__
Average zrea log debris cover (1-;2); g 21 |5 AR L
Average area boulder cover (m?) o o 19 o |9 o
~ Average area instream vegetation (=2) |0 © lo- o |° o
Average zarea ‘overstrean vegetaticn (=2) {] 3 10 o il l
Average area cutbanks (r2) 157 210 o |4 o
Average zrea total covar (w2) <4 2L 5 2 e 1
~Average ¥ substrate fines 1o 20 - Lg
Average % substrate small zrawvel o ;‘L{ (3.3 ;z{
Average 7 substrate largs gravel ‘ { i LT |©
2r=vave U aubstrats cohhblas ! o i /20 S
Averaga 7 substrate bouldsr 3___ N o % ©
Average Z substrate bedrock t o o o

5% Godhinl - .75 °fo
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» Habitat characteristi_cs of OV\/E/\/ ck. /?5’7'7(—'/’/ 5

HABITAT TYPE | . ’
REACH LENGTH (v) 46E0 31026 m?%
Habitat unit - POOL RIFFLE GLIDE
Value Z |Value Z {Value %
¥o. of uvnits sampled / 3 2
Average lenzth {m) 20 25|y 20 /?( 45
Averaze watted width {m) § /4{ 37_/) ;):5/ L{ Lig
Averége channel width (m) 2 k
_ ’ /1 0.0 [l
Average denth {co) 20 20 33
eragzs arsa {=2) ]
Aversga azea (%) oo 1§ b 3¢ 1124.5 97
j Total no. of units in reach 57 172 /5
Total zrea of units in rezch (@2) 5900 18 HOO@ 25 /43/8 4%
Averaze area log debris cover (m2). 19 19 {3 1 &
Average area boulder cover (m2) o oM 19 o Lo O
. Average area instream vegetation (=2) O O 10- 210 <
Average area overstream vegetaticn (=2) |} 247 2 Q»( 2
Average arez cutbanks (m2) o ol3 | 3/ i
zrea total ver (m2
Average zrez total cov (m?) Q( 9 g G L/LI
Average 7 substrate fines do 5 30
Average 7 substrate small grawsl - 3¢ g3 35
Average 7 substrate larga gravel B ,;1( i _TJo 275
arevare U o<ubstrats cohbls 0o —_ /(5’7_ 7>/;
Averagae 7 substrate boulder o 01 o o
Average Z substrate bedrock O O o
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» Habitat characteristics of OWE N <g REACH < 25 AuG €

BABITAT TYPE - SRR -
REACH LENGTH (=) /0O 597¢ m*
Habitat unit .- POOL RIFFLE GLIDE
' Value 7% |Value Z |Value %
‘o, of units samplead . g 3’ [
Awverage length (@) /2 58 711 3713 5
Averava warraed wid:s {
;ﬂ,u__a.d__,::‘. arrted width \L’.l} . (//e 273 S;L) (25‘(: /,‘D/ /I
Average chann=l width (m R : '
- W) 14 35 E
Average depth {(cm) 15 2 1S
aga area {(w? ] ‘
Averags area (m2) 533 w9028 294|4S joo
" Total no. of units in reach , 77 77 2L
Total area of units in reach (m?) ti04 911755 29117 2
Averazs area log debris cover (&) /,( 2.8 1o 2910 __ L{‘f
Averzge area boulder cover (m2) Q o 190 o {9 %
. s
~ Average area instrezm vegetation (=2) LF 38 10- O 1.5 H‘
Average azrea overstream vegetaticn (=2) g 3.4’ O O {0 O
Average area cutbanks (=2) ) 0 19, o O | 2.4
Average zrea total covar (m2) 38 L.$%).07 29{26L 572
Average 7 substrate figpes 293 13.3 S35
Average 7 substrate small grawval R Lf_s/___ ZIRZ “do
Average 7 substrate large gravel o ;)33 3 as
zrevare U Ssubstrate cohblas P ] ,;-2 ,_ Y-% ... 0
Averags 7 subsctrate boulder L Q .71 o »-
Average Z substrate bedrock o o o
x ey | o<

?W@f - 1%
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O[/\//E/\/ C—E ‘ DATEJS‘AUG' € ARFA 417[ M2 SlTE#._/__.»
LENGTH /b M |
| TOTAL No /ta2 | BIOMASS fines:
srcies | ace |f-rance T weent | ¢ | B i a;onﬁlss DENSITY | DENSITY  {No/ nisier
BT |OF 13%— 63 |44.91)_103 | &1 | -8 17625 |78.5% 172 1,79 477
[+ l70-105 | 8432 ¢85 | 1 |-# | 875 |999¢ | 0.20 | /.36 0.5
ar Vyat g g | 1 18 L p25T | 2727 0.03 9.6l 0.0%
< (6515 [ 9% 3.8 5,39
CoHo o+ |#P-7° f¢oa3la0 | B |.@ o 27 .22 Lo L3
= /MA’)(/ (9215 2 .14 "-/x&? L.0O&
! HABITAT DESCRIPTION: Alide - ~AFAe ( main stream)
: - .
- Discharge 0.08 MSZ,S. (/, 7 67[5) Gradient 0.25 %
: 7 .
" Temperature (°C) /‘f Turbidity eleas .
-. Hydraulic Type Pool Glide .Riffle
i % area - 67 ' 22
" mean width 2,0 3.2%8
"~ mean depth 0.3 _ 0. 15
% cover /2 R~
_cover type!l 4, OV) C —_
substrate? S& éor L6 30 Sé_é_?_,_éé_,?_é
Fi10 FS
COMMENTS:

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

2 § fines, SG small gravel, LG larpe gravel, G cobbles, B boulders, Br bedrock
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OWEN CR. paTE _ AUG £ AREA /270 _m2 SITE% S
LeNGTH 31 m
| _TOTAL No /#4% | BIOMASS linear
srcies | ace |n-rance] T |weenr | ¢ | B | R | eiOmass | Density | DENSWY  |No/ niier
BT OF 132-03 14299 | flo (a7 | .fs |3256F |358.52 2.57 L.82 [0-5 ]
1+ bz-pa lga7o) gac |33 | g5 13282 [3594p | 03l |83 .35~
2+ /5/(-;7(9; (L3 y(.s1 L/ £ 47! 19 14 0.04¢ (.73 0.15"
_ 3+ | 93 193 7656 / o ALY q0,01 0.0l 07| 0.04 )
z | oal.el 293 | 809 11.95
. CoHo- T l43-7¢ lseus 225 139 .85 | #5788 | o3.38 | 036 08! /-48
':D-v'- 2 |50-57 |54.33 ] 1.L2 3 1.5 1393 7% | 003 L0.05~ 0.1
TMWFE 1S legoto rsolsds | 4 | |47 |as48 | oo 0.30 0.5
EMMWGL [161.59 | 3.3b G.1% .74
" ¢ HABITAT DESCRIPTION: q/,'(/e —n'%//e
. R ‘-]
 bischarge 0. [9m3/s (6.6 cfs)  Gradient  —
Temperature (°C) 172 : Turbidity d«/ﬁﬁf‘*
-. Hydraulic Type Pool Glide . Riffle
i % area g3 ' 17
; mean width é; g
- mean depth D./S 0.03
" % cover 77 O
. cover type1 L, 0(/} C —
substrate? : Y4 éo} LE 20 g6 9‘0;' L& o
- F 20 F 2o

COMMENTS:

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

2 F fines, SG small gravel, LG large pravel, C cobbles, B boulders, Br bedrock
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OWEN CR.

| patedS AUG FI area 99 M2 sE% D>
LENGTH 15 M
TOTAL No /tA* | BIOMASS linasr
SPECIES | AGE | fl-RANGE] T vfé%&r C, P n BIGMASS DENGITY | DENSITY No [ nietz
PET 1 O0F |ST-G63 14945 | /-3¢ |53 | .75 | 70¢7 | ¢5-88 .71 0.97 4.71
|+ 176-94 |43 785 120 | .75 | A7 (12.0f 0.27 2. 14 L78
a,% is=13 1 {26.3 | 283 3 .75 | 40 72.3% 0.04 0.£8 027
- < 39528 {102 | 399 676
oo | = |4o-Lh {541} ,9¢ |57 |.75 | 7.0 | /s0.2— | O.77 152 5207
: D.V =z - s5-98 legso] 356 £ 7S l/o.k7 | 37299 ol 0. 38 0,71
; 593461 .90 . | 5.£9 12.5 %+
* ¢ HABITAT DESCRIPTION: alide - /e
: . : N
_Discharge 0.04 mg/s. (,Q ¢7L5) Gradient , 7S %
Temperature (°C) /3 : Turbidity elear
-. Hydraulic Type Pool Glide B Riffle
i % area Agﬂ; )5
;mean width 7 ér
- mean depth 135 , /0
" % cover /2 53
- cover type1 _L,, 0V, C A
substrate? FéQ S6 30 F3Q,SGé0
L& 10 L& (9
COMMENTS :

1

L log, B boulder,

IV instream vegetation, OV overstream vegetation, C cutbanks

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

paes AUG €]

CR. ARFA (26 M2 SITE#_-Z_.
LeNGTH L& M
T No /M | BIOMASS linesr
orces Taoe loomeod 7 IviZi ] o | 5 | 5 | eiowsss | oineiy | oensity | / 622
PBT 1 OFf 13-0b 14831 | .2% a4 | .75 |/25.33 {/bo. 4b | ©.99 /.27 7.83
) [+ |73-1aS |Ga.2k| £8% jad | a5 | 320 2p2.9¢ 0.25 2.25~ 2.0
A+ {sS-112 |L3.5 | 4643 2 1 .75 | a7 112513 0.02 .99 0.7
| z- 496,55 | 0.8 3.94 6.5
CoHo |= |42-75 |5q4q) 234 {57 .75 | T¢ 177.85 | 0690 1.4 G+IS”
DV IS 5595 [ito {300 | | 75 | 1333 | 4296 o.11 0.38 0.83
AMWF s lbo-74 .o 1394 |18 78 | 240 4.t | 019 0.75 /.50
ZWJ{/ 18 | |72 648 /358
© ! HABITAT DESCRIPTION:  ,ffle - 3 Jide
Discharge 00ém2/$ ( 2 C(%) ?radient —
{ Temperature (°C) |2 Turbidity CLIE?%V
-. Hydraulic Type Pool Glide Riffle
i % area | 48 52
:mean width é //
"~ mean depth .35 2O
"% cover 7 /7
~ cover ’cype1 L,L.O V’,C A) 0\/} C
substrate? F‘fO,, S6G 30 LG 607 C as
LG3S, Cc S sS6l0 ,FS
COMMENTS : '

1

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

2 F fines, SG small gravel, IG large gravel, C cobbles, B boulders, Br bedrock
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OV\/EN CE | DATE&S—AUG— ?[ AREA __?_g_.M2 SiTE#_ﬁ_»
| LENGTH 32 _m
" TOTAL N /f\f\z BIOMASS linear
SPECIES | AGE | fl-RANGE il Whg%é}-?'r C, P n BICGMASS DE?\ISH’Y | DENSITY No/ nicier
RBT |OF |29=Co |#043 | 09 138 | &5 [iL=2.35 | 127249 /.66 130 507
[+ loa-na ljo1.0-11313 2 85 2.35 | 30.90 o.on 032 0.07
= | )58.39 1.68 163 514
MW = | oy Ly | 354  l.gs | 18 | 4t | 001 | oo¢4 o.04
Z padmeiids 55 | 1ed | /.t .18
éo tid df-ng {eqi1) 4541 £ |.¢ [O 45377 010 0.4b 0.3
E’S sungg| £ lao-4) |2792) ot |a4 | .8 logad | 31! 0249 0.03 0.83
N SeawWASH] S /1S9 /59 |345.L9) 1 BS | 1,18 |4otk.70 0.0l 4.15 0.04
© ¢ HABITAT DESCRIPTION: o/ - - {Fle
; . 2,
. Discharge J,07. m%/é (0.7 Cé) F}radlent / /’
ZTemperature (°C) /f; . Turbidity CMQaﬁy”
-. Hydraulic Type Pool Glide . Riffle
% area g8 ' /2
; mean width ér 2
- mean depth 20 : . 02
" % cover / ) ‘ o)
__cover type1 A L}OV —_
substrate? St 50; F20 L6 60/. SG20
L6 20 ¢10 & (0
COMMENTS : ‘

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

2 F fines, SG small gravel, LG lar;ge gravel, ¢ _cobbles, B boulders, Br bedrock




c) Standing Crop Calculations - Owen Creek

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

1 1 2.94 4.77 - -—

3 4.68 10.51 o -
x 3.81 7.64 18,410 36,916

3 5 0 4.71 not applicable
5' 7 1.58 5.87 12,360 45,920
6' 9 2.08 2.54 1,676 2,046
Reach 1, 5 and 6 total 32,446 84,882
Stream total 38,330 100,275

1. steelhead fry in reach 6 and upper half of reach
50% of total rainbow fry capture.

(ii) 1+ Parr

5 assumed to be

REACH SITES FISH DENSITY (no/m) STANDING CROP
1980 1981 1980 1981
1 1 0.69 0.55 - -
3 0.65 1.25 - -
x 0.67 0.90 2,024 2,719
31 5 0.31 1.78 not applicable
52 7 0.84 1.48 6,960 12,263
62 9 0.07 0.035 75 38
Reach 1, 5 and 6 total 9,059 15,020
Stream total 18,715 31,029

1. mnot applicable because of habitat differences.

2. steelhead yearlings in reach 6 and upper half of reach 5 assumed to be

50% of total rainbow yearling population.
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(iii) 2+ Parr

REACH SITES FISH DENSITY (no/m) STANDING CROP

1980 1981 1980 1981

1 1 0 .08 - -

3 .15 - -

X .12 0 474
3 5 .10 .27 not applicable

5 7 .13 .17 900 1,177

6 9 0 0 10 10
Reach 1, 5 and 6 total 910 1,661
Stream total 3,460 6,315

(iv) Coho fry

REACH REACH SITE FISH DENSITY STANDING CROP
LENGTH (no/m)
1 1 0.63 -
3 1.48 —_—
3,950 X 1.05 4,148
2 850 (3.06) 2,601
3 1,700 5 5.07 8,619
4 1,000 (4.91) 4,910
5 4,600 7 4.75 21,850
6 1,600 9 0 0
42,128

1981 estimates were based on linear density only; no reference to 1980
standing crop was made because of distribution differences.



- 63 -

APPENDIX 3 Houston Tommy Creek sampling data and standing
crop estimates.

a) Habitat characteristics
b) Fish population estimates
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» Habitat characteristics of /“/OUSTO’\]' forary CR 2 v 27 AuG Pl
BABITAT TYPE  Ma(nsiom -
REACH LENGTH (®) /007 Arre = 112750 i “
Habitat unit S POOL RIFFLE CLIDE
Value 7Z |Value Z |{Value %
¥o. of units sampled @) 2 |

Averags 1
Average watied width {(m)
Ave’rége
Average dedth

Avers

1 ug
o
s
i
1]
W

Co

SO

3o

20

39

RS 4
,3D SO
2oo  g11350 (3

- Total no. of units in reach

Total area cf units in rezch (@2)

§2

7940 &7

43¢

3.S

249

X el —
% ﬁ/&cdxmi -

\ _ /7
C.\/ A (// GAas LT {ﬁ( h 7 s
e

.7 m/s.
/. ("/o

veragz area log debris cover (m2) 7 L
Average area boulder cover (m2) 105~ 88 16 |7
~ Average area instream vegetation (m2) Q- O {o O
Average area overstream vegetation (=2) }7,{ L3S 4{3
Average ar.ea cutbanks (w=2) ) o oo o
Average zrea total covar (m2) { 1,90 29 (5)
Average 7% substrate fines ‘/71’5/ - |o.
Average 7 substrate small grawvel o S 20
Average Z substrate large gravel ! ) ) - 2o 30
srevavs [ oeebstrate coht i _ . 97{ 30
Average J substrate bouldar .__‘ ; (7,)/ (O »i
Average Z substrate bedrock o o




« Habitat characteristics of
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HABITAT TYPE M@ /hg Jern
REACH LENGTH (=) 79770 )

Area = 1 /800 m 2

Habitat unit PQOL RIFFLE GLIDE
Value Z |(Value Z |Value Z

¥o. of units sanmpled ' . I 7
Averaze lenzth (m) A 43 9225
Average »ie:‘::ed.-widt:& (m) é; y 7_
Average channel width (m) 20 2Z
Average depth (cm) i g,@ z5
Average areza (m2) 953 Jip
Total no. of unité in reach 20 ) %0
Total area of units 1n reach (m2) 73710 32 Vaslon 48
Average area log debris cover (m?) [ S
Average area boulder cover (@2) 0. .23

- Average area instream vegetation (n2) '0 r
Average area overstream vegstatica (=2) Q 7
Average ar‘ea cutbanks (w2) ) 9. /S
Average zTea total cover (m2) I NS 77
Average % substrate fines 0 2,5
Average 7 substrate small gravel N 5 2.5
Average 7 substrate large gravel . “NZ“Q_‘ AN
Average 7 substrate cobble. - . _@Q_w_. *_fc';/f;
Average % subsctrate bouldar g [ 0.0
Average Z substrate badrock 8 0

/.2
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_ _ e :
Houston lommy (R " patE 27 AUG. S AREA 33 M2 siex_1
LEnGTH L) 4
. AEAN ' ] TOTAL No /A2 1 BIOMASS lines:
SPECIES | AGE | fI-RANGE] I \‘$E§SHT C, P n BICMASS § DENSHY DENSITY No / nisiz-
EBT 2 l;?“lf? /43 N 32_3' Q/ '8 Q,(Q ?O’l@ OOg 124 ’/y 0.23
. SO AU e e e e — .':W I
R i ; ;
- . i -
: . £ -
~. . . - i 3
i o - | i
© ! HABITAT DESCRIPTION: /iffle
- Discharge g wle ey o - Gradient /S /e
: / ’ : .
Temperature (°C) {r Turbidity
-. Hydraulic Type Pool Glide Riffle
: % area
: mean width - . . _‘ V ; ‘/é
" mean depth
" % cover //é
_cover typel £
> . R Vo

substrate

Vo , A - 7 - % S S . o
COMMENTS : Loyl K i canS Ll Ll Aol Lol WP

]
_j v - i/ ﬁ perrie

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

2 F fines, SG small gravel, 1G 1arke cravel, (¢ _cobbles, B boulders, Br bedrock
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[HousToN ToMMY_(R: prred 7 AUG £ AREA D3 M2 sies &
tenctH 1S
= JEAN 1 TOTAL No /iaZ | BIOMASS  fiear
SPECIES | AGE | FI-RaNGE| I weoat | ¢, B a BICMASS | DENSITY | DENSITY No /[ msiz-
oo | = lyroyg lwns-| 129 12 -1 | 222 | 2.8t 0.10 0172 0.15
PN, IS (oqg 6325|280 4 1.9 144y /247 1049 ! os¢ 1030
: 3 - { i ;
' B 3
e g B
i | |- ‘/ { L i
4 HABITAT DESCRIPTION: [ ¢  r in~ =
- 7
. Discharge 0, @ﬂ??ﬂ’/g (ﬁiul4é-§) Gradient [.2 /é
 Temperature (°C) A AR Ve Turbidity 2 .
-. Bydraulic Type Pool Glide Riffle
: % area ' 47 LJ
: i T
mean width Lo J‘g
: P Ve
"+ mean depth LU O
. L
7% cover J Lf
_cover typel L,@V L
substrate? Cl e DAY Sé/\’?; LE3D
- 95,55
COMMENTS: S N AT -

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

2 F fines, SG small gravel, 1G large gravel, ( cobbles, B boulders, Br bedrock
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APPENDIX 4 Gosnell Creek sampling data.

a) Aquatic Studies Branch data
b) Habitat characteristics
c) Fish population estimates



GOSNELL ~ CREEK

REACH BREAK LOCATIONS
_ POINT SAMPLE LOCATOONS

4
ﬁﬂ ,
N /
)
] 4
L .

0

W

~ SCALE: 1" = 2.5 MILES
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APPENDIX 1: Summary of Stream Reach Inventory Data for Gosnell Creek

STREAM REACH
FEATURE 1 2 3 4 5 6
BED MATERTAL
Fines (clay, silt,
sand) 20 35 45 15 30 100
Cravel (2-64mm) 80 55 55 75 60 -
large (64mm+) (4] 10 [/ I 10 10 -
Bedrock 4] 0 0 0 a -
CHANNEL WIDTH (m) 20 25 20 30 3 25
CHANNEL DESCRIPTION
Stage Moderate Muderate Moderate Moderate Moderate Moderate
Flow Character Placid/Swirling Placid Rolling/Swirling Placid/Swirling Swirling Placid/Swirling
Valley:channel ratio 10+ 10+ 10+ 10+ - 10+ 5/10
Confinement Unconfined Confined Unconfined Unconfined Unconfined Unconfined
Pattern Irregular Regular Irregular Irregular Irregular Irregular
Vertical Stability Aggrading Stable Stable Stable Stable ?
Side Channel Low Low Moderate’ Moderate Moderate Low
Channel Debris High Low Moderate - Low Low Low
Floodplain Debris High Low Moderate Moderate Moderate Moderate
BAR PRESENCE ’
side/point High Moderate High High High— Moderate
Mid Channel High Low Moderate Moderate High Low
Transverse Low Nil Low Low Moderate Low
Junction Moderate Nil°~ Low Low Low Low
Diamond/braiding Moderate Low _ Low " Low Moderate Low
Islands Moderate Low Low Moderate Moderate Nil
IATERAL CHARNEL
MOVEMENT -
Apparently stable No Yes No No No Ro
Bar Vegetation
progressions Moderate * Low High Moderate Moderate Low
Cut-offs/oxbows High Low High Moderate - Moderate Low-Nil
Meander scars High Low High Moderate Moderate Low
Avulsions High Low Low Moderate Nil Low
Terraces High Low Low Low Nil Low
Constrictions Low Nil Nil Nil Low Low
% Unstable Banks 5 5 S S S -
ACTIVE VALLEY WALL
PROCESS
Rock/soil falls Nil Low Nil Nil Nil Low
Mud/snow flows Nil Nil Nil Nil Nil Low
Slumps/glides Nil Nil Low N1 Low Low
Slides Nea N1 nil M1 Low Maderare
STREAM FEATURES -inundated area -stable banks -many side point -mostly organic in
-stream bed -deep, straight bars . ° stream bed
undefined channel -gravelly bottom
" -standing deadfall .
FISH PRESENT R Co, Sh, DV Co, Sh, DV v - w v Co
FIELD PHOTOGRAPHS Yes Yes : es Yes Yes Yes
AIR PHOTOGRAPHS & BC 5302-172 BC 5302-172 BC 5309-088 BC BC BC
NUMBER . . =126 . -126 .
POINT SAMPLE DATA 11,12 9,10 8 S 4 1,2,3
CARD NUMBER B :
FISH SAMPLE DATA 11,12 9,10 5. 5 &
CARD NUMBER E o
NTS MAP 93 L3 ' 93 L3 93 L4 93 L& 93 L& 93 L &
-appears to be a good -

COMMENTS

coho spawn area

-good SH holding water
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APPENDIX 2: Summary of Stream Reach Inventory Data for Gosnell Creek Tributaries

__p —

STREAN ReAcn ’ TRIB #1 . TRIB #2 TRIB 43 TRIB #4

i
1]
i
H
¢

FEATURE

REACH #1

REACH 21

BED MATERIAL
Pines (clay, silc,
sand)

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

CHANNEL WIDTH (m)
CHANNEL DESCRIPTION
Stage b
Flow Character
Valley:channel ratfo
Confinement
Pattern

Vertical Stability
Side Channel
Channel Debris
Floodplain Debris
BAR PRESERCE
Side/point

Mid Channel
Transverse
Junction .
Diamond/braiding
Islands

LATERAL CRANNEL
MOVEMENT
Apparently stable
Bar Vegetation
progressions
Cut-offs/oxbows
Meander scars
Avulsions
Terraces ~
Constrictions

% Unstable Banks
ACTIVE VALLEY WALL
PROCESS

Rock/soil falls
Mud/snow flows
Slumps/glides
Sildes

STREAM FEATURES

FISH PRESENT

FIELD PHOTOGRAPHS
AIR PHOTOGRAPHS &
NUMBER

POINT SAMPLE DATA
CARD NUMBER

FISH SAMPLE DATA
CARD NUMBER

NTS MAP

COMMENTS

40
45
5
1]
15
Moderate
Broken-Tumbling
2/5 .
Unconfined
Irregular
Aggrading
Moderate
Low
Moderate

High
Moderate
High
Moderate
Moderate
Moderate

-Ril

-lower end
-multiple channel

Co, (DV)
Yes
BC 5302-126

13

13
93L3

45 100 100
40 - -
5 - - -
0 - .
15 7 4.0
Moderatc High Moderate
Broken Placid Placid
10+ 10+ 10+
Unconfined Unconfined Unconfined
Irregular Irregular Irregular -
Aggrading Aggrading Aggrading
High Low Moderate
Low Low Low
Moderate Low Moderate
High Low Low-Nil
High Low Low
High Low Low
Moderate Low Nil
Moderate Low Nil
High Low Nil
No Fo No
Moderate High Nil
HRigh High Moderate
High High Low
Moderate Low Low
Moderate Low Nil
Low-Moderate Low Low
5 . 10 5
Low Nil Nil
Low Nil Nil
Low Low Nil
Low Nii Nil

-mostly c;x}gani.cs (602) -swampy, marshy flats
on streambed. ~heavy debris fall

-broken channel .
good spawning gravel
steelhead, coho
-good fry holding water

Co, (DV), (SH) Co Co, DV
Yes Yes Yes
BC 5309-088 BC B3C
14 6 7
14 6 .
93 L6 93L& 93L&
) -high streambed

organics
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» Habitat characteristics of Gosn r!/fﬂ Cre {’/ﬁ(_ ' ﬁ@@«:’/(%. Z
[ CAQ://’//&;M&J iGge md 14 2_‘3# J&j’[«:} :

BABITAT TYPE

7 - =
REACH LENGTH (@) 000 Aco= 1277152 w
Habitat unit | POOL ~ | RIFFLE GLIDE
' ' Value Z |Value Z |Value 2
¥o. of units sampled . 7 g
Averagze length (m) 19 a¢
Average wetted width (m) o ‘ 7 — _“O
Averaga channel width (m) - = LA 44
Average depth (cm)- ‘ REy | N
Average arez (m?) ' ] Zod. 1500
. P ]
Total no. of units in reach : 43 79
Total area of units in reach (m?) 19152 1505000 5
. . A o
Averags arza log debris cover (=2) 10,5 ~ f}
g == :
Average area boulder cover (n2) _ 2 .0
 Averagas area instream vegetation (=2) Y 0.(_
Average area overstream vegstaticn (=2) _ g [l
.
Average arsa cutbanks (r?) e 3.1
Average zrea total covar (22) 215 T 1235 )5
Average % substrate fines ‘ '35 2L
Average 7 substrate gmall gravel B 4.5 2.4
Average 7% substrate largs gravel e 4% O 19
fowvees T osubstrata cghihia BER 271’ B L &
Averaza 7 substrate bouldar . {fg ) ya
Average Z substrate bedrock ' J ()
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- Habitat characteristics of “Cocnell Crecle =
/ (ol L////} cq ] Gl T e 1 Ly
HABITAT TYPE
REACH LENGTH (@) /Sop0 Area = 99 é/ /47 i
Habitat unit _ POOL RIFFLE GLIDE
A B Value Z |Value Z |[Value Z

Mo. of units sampled . [ i s
Average length (m) ' y Y “O
Average watted width (lzi) ERE 4 0 5
Average channel width (m) 70 ’:’3.//'5 ' 25
Average depth (cm) 4 ) g ; 47 .
Averazge area (m?) 1 4y 8 =30
Total no. of units in reach 20 74 99
Total area of units in ?each (n?) $5c 21 g2z 221228690 7F
Averags araa 1og debris cover (m2) ‘f ,a'.» Z Zf- _
Average érea‘ boulder cover (@?) Lo =l b

 Average area instream vegetation (m2) 0 280 ﬁ
Average area overstrean vegetaticn =2) 0 i ; : ,7/
Average area cutbanks (w2) ,03 /L;/ 75
Average zrea total cover (n?2) 4.8 109V4(5 71153 7.4
Average Z substrate fines $0 L _2,0‘
Average % substrate small gravel 2.0 £0 4y
Average 7 substrate large gravel - _9._, 4 ”3 0
prreTaeoa T suhetvais coliblag Oq_ o _h__‘:_»-?;‘»________._ ?—___
Averaze 7 subscrate bouldar g Y 0
Average 7Z substrate bedrock C 0 0

Hhieraec

/

714,{1»(/ ,7

",

] (?‘:%/ﬁi /,5) "

-
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» H‘abitat characteristics of @OSNELL‘ QE/}( H 4 027, UG &1
HABITAT TYPE :
REACH LENGTH (m) (000 Areo - 2&;{ / Jf( }v}?fz,
Habitat unit - POOL RIFFLE GLIDE
Value 7% |Value Z |[Value Z
¥o. of units sampled } 2. 3
~ Average ‘Iength‘(m) A 710 24 1193 69
Ave‘ra'tge wetted width (m) P 7 9 23 (s 20
Average channel width {(m) Lo 29 33 .
Average depth (cm) / 13 35
Average area (m2) . 1 24 4 {0 29 k4 7
Total no. of units in reach 7/ 43 1Y
Total area of units ig reach (m?) [T04 4 ”LH’Q__*/}C{ 7;65_7;&, 41
Average area log debris. cover (m2) { Y4 is 2 |13 [
.Average area boulder cover (m2) % ©19 o 1o o
Average zrea instream vegetation (m2) o o 10- o lo %
Average zrea overstream vegetaticn (z=2) |2 815 [ 2.3 2
Average area cutbanks (m2) y 4128 2| |
Average zrea total cover (m2) []( ./Q. 226 23140 Y
Average 7% substrate fines : /5 C 95 283
Average 7 substrate small gravel 10 Lo So
Average 7 substrate large gravel - _t§/ 2 -1}
Locuncrnraus colbles oy 924 ... .0
Average 7 substrate boulder o | o °
Average Z substrate bedrock o o O

—)?qbg/du/nt .5”°/a
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Au G ?1

+ Habitat characteristics of é OSNELL : KWCH 5 o
HABITAT TYPE -
REACH LENGTH (m) [0000 Ao e gﬁm%yhz»
Habitat unit POOL RIFFLE GLIDE

Value 7Z |Value Z |Value %
¥o. of units sampled 2 / }
Average length (m) /7 35134 25130 30
Aver;ge watted width (m) L 25 v I (;g/ Cf
Average channel width (m) 90 72 75
Average depth (cm) ? ) a< .3
Average area (m2) ‘[01 321238 371145 3\
Total no. of units in reach 204 109 102
Total area of units iq reach (m2) 20%08 > j’iﬂé 2 ]%?‘}037/
Averaga area log debris cover (m?) % o2 7 4
Average area boulder cover (m2) o o {0 o o o)
Average area instream vegetation (n2). |O C lo- o190 e
Average area overstream vegetaticn (=2) /,5/ K 219 S
Average area cutbanks (m2) 125 2 o ola /
Average zrea totgl covar (m2) 175 ‘/[ A 614G 'Y
Average 7 substrate fines /5 o} | o)
tverage % substrate small gravel ’/S/ ‘5/ 5
Average T substvate larvge grat 30 g»’)/_ 301
Frerace CUDNSTTHTA L0 373/ 9/>/? ...... | ‘;O
Average 7 substrvate boulder !L {’ o 1o
Average 7 substrate bedrock o o o
X veleidy, —
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» Habitat characteristics of ghfa C/K/)EEK é é/%[“ -,L 27 AUG &1

HABITAT TYPE

REACH LENGTH (@) 5000 m Arco = 74K n
Habitat unit e POOL RIFFLE GLIDE
‘ Value 7 |Value % |Value %
Fo. of units sampled . 9) ol Yy
Average length (m) 16.S 24 1255 7L
Average wetted width (m) : 5 7 {75 ¢
Averége channel width {(m) - : 25 75
Average depth (cm) i : /5 2L
Average area (m2) ‘ gss 21 159 75
Total no. of units in reach : 7% 149
. . 2 : " pfep
Total area of units 1@ rezch (@ ) _ 6’521 ,.7-' M)égf’ 77
Average area log debris cover (=?) o 6 {1.< |
Average area boulder cover (m2) ' l [ .25 A5
Average area instream vegetation (m2) G- o 125 /S
Average area overstream vegetation (z2) 0 o |75 5
. o rbanlk 2
Average area cutbanks (m?2) o o 1o o
Average area total cover (m2
%) l [ 1275 L3
Average 7 substrate fines A /S
Average % substrate small gravel i ,,27_)’ 39,94/
Average 7 substrate large gravel T 3¢” ;gg/
Aoreyage 7 subsTrAafe cobhlox L ,2‘25/4 R
Average 7% subscrate bouldec ) 5 ¢ aS!
Average Z substrate bedrock 5
X /ud,mt.j —
— . 0
X 7§,~cz,dwt | %
nole « 1580 dria o 5,7[ jpciidrd oz opi Cide s onned

0"

D2 £
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Gosnere CR pare? AUG 8) area 50 _m? siex_ /.
LengtH 1A
MEAN | _10TAL No /2 | BIOMASS limesr
SPECIES | AGE | fl-pancel fI wEisHT | G P n BICMASS | DENSHY | DENSITY No [/ risiz-
RRT 1> |- |ual-1/293 {2 .7 (2.0¢ 5408 0.0b /.08 0.2t
:E’cgo- [ & i36-75 g0l 179 Lo T ST 2818 0.3) | o0.56 ! [-43
oo~ U SS ET —r . - Em —
e . ) ' 69
L 02.23 | 0.31 14 4L
bt .
B | ; ;
© i HABITAT DESCRIPTION: <, de channed of Gosnel]
. Discharee Gradient 0.5 °/o
Temperature (°C) // Turbidity _a/ecw/
.. |
-. Hydraulic Type Pool Glide Riffle
* Z area (00
" mean width 4.5
- mean depth 25
% cover /2
_cover type!l 41.7, oV

substrate? FéO/’ 562’0;
LG 15 . <5

COMMENTS:

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

2 F fines, SG small gravel, LG 1arige gravel, C_cobbles, B boulders, Br bedrock
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Gosnere (R pate 7 AUC. €l area GO m2 SITE% &
LENGTH _/O__ M
£ " JOTAL No /M2 | 2IOrAASS linesr
SPECIES | AGE | f1-RANGE] 1i v&%f:{;NT ! P n BIOMASS | DENSITY j DENSITY No /[ niciz-
. 4 , =7
per | o+ | o< g5 | .97 / .7 1.43 (-39 0.0 o oL 0
Colo 15 iql—fob il 1375 19 U7 lsasy tgerr 1 oal 1 ofo 1.29
Y T+ 1 7o 72 | 373 / -7 | 143 $.33 - 0.05 0.0G 0.4
Sk 549 | 045 | 0.9 [.57
- !
i i o i
" 4 HABITAT DESCRIPTION: <idle poolf / /?jq u'a,m =/ te
. 4 ! 7/
. Discharge Gradient
" Temperature (°C) Turbidity
-. Bydraulic Type Pool Glide . Riffle
i 4 area 10O '
" mean width ©-0
- mean depth 40 -
% cover 8
_cover typel <
substrate? Fg@o SG620

COMMENTS:

1o, log, B boulder,

IV instream vegetation, OV overstream vegetation, C cutbhanks

2 F fines, SG small gravel, LG larige gravel, C cobbles, B boulders, Br bedrock
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substrate?

F?O; SéS’O/.Lé o

FIS; S€ 70 , L&IS

COMMENTS:

1

L log, B boulder, IV instream vegetation,

OV overstream vegetation, C cutbhanks

2 P fines, SG small gravel, LG large gravel, C_cobbles, B boulders, Br bedrock

FOSNELL CR pate 21 AUC £l area _#O 2 SITE% S
o LENGTH %
= MEAN " 7 TOTAL o /ia? | BIOMAASS finesr
SPECIES | AGE | fI-RANGE]  fl WEIGHT | G P n BICMASS | DENSITY | DENSITY No / mister
DV 1= l4p-95 leg o) 3.67 | 3 .7 4.2 | /572 o.1 0.39 o.5¢
i B - . S A L
3
i | |
© ¢ HABITAT DESCRIPTION: vool and tead (ofidi)
; 5 | (,/’T 7
. Discharge /.0 m"’/s (35 of=) - Gradient
Temperature (°C) q @ 1500 },rﬁ Turbidity _C,[é’&\ 's
-. Hydraulic Type Pool Glide Riffle
: % area ) - 4o
" mean width i .8
- mean depth |.O : .35
% cover 17 ' i8
_cover type!l OV, € | .oV, <, L
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patEL 72 AUG. § |

pREA OS2

FosNEL] CR. szre#i,
LENGTH _/O__ 1
— MEAN 1 TOTAL No /tA7 | BIOMAASS  linesr
SPECIES | AGE | fl-raNGE] fI [WECHT | G P n BICMASS | DENSITY | DENSITY No [/ niciz
COHo' s g8 -1 £.1¢ [ 7 143 1168 0.0 08 oY
DV, 1S Hb-Ba oz diada o 1.7 (M9 11964 | 022 2.9¢ 143
T (054 1313 57
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