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ABSTRACT

Juvenile salmonid populations in two tributary streams to
the Morice River system, Owen and Lamprey Creeks, were assessed by the
Fish Habitat Improvement Section in the fall of 1980. Objectives
were directed at steelhead enhancement opportunities in the two known
steelhead spawning streams. Limited sampling was conducted at other
locations within the Morice system (Gosnell Creek, Morice mainstem
side channels) to put Owen and Lamprey Creeks into perspective in
terms of the whole of the Morice River steelhead population. Sampling
indicated that Owen and Lamprey Creeks were very important as spawning
and early (1-2 year) rearing areas for steelhead. The lack of older
juveniles indicated that juvenile steelhead migrate from these streams
to the Morice River for rearing to smolt stage. Enhancement oppor-
tunities relating to maximum production of yearling migrants to the
Morice River are discussed. The major steelhead enhancement oppor-—
tunity applicable to the Morice system at this time is seen as fry
stocking, based on annual monitoring of fry recruitment at index
sites. The recommendation that carrying capacity analysis be expanded
to include the entire Morice River system is made.
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1.0 INTRODUCTION

Previous investigations relating to Morice River steelhead enhance-
ment, including radio tagging, have shown that small tributaries of the
Morice River provide spawning habitat for a large portion of the steelhead
population. Two streams identified as having major significance are
Owen and Lamprey Creeks. At the request of Region 6 fisheries staff, the
Fish Habitat Improvement Section (F.H.I.S.) conducted a detailed biophysical
reconnaissance of Owen and Lamprey Creeks. This involved a detailed habitat
evaluation and intensive fish population estimates. Two other areas were
sampled, Gosnell Creek and some Morice River sidechannels, in an attempt to
put Owen and Lamprey into perépective with the Morice system as a
whole. Objectives of this assessment were to provide detailed information
on the life history and carrying capacity of juvenile steelhead in Owen
and Lamprey Creeks, and to provide recommendations for enhancement. The
field program was conducted September 1 to 8, 1980.

The report presented at this time basically represents a summary
report in terms of data presentation and analysis. Due to time constraints,

no major report in the traditional sense will be prepared.

2.0 LAMPREY CREEK

Lamprey Creek was assessed from the Morice confluence to the
Lamprey Lake outlet, including all tributaries (Fig. 1). A total of 18
population estimates were conducted following standard F.H.I.S. techniques

(see Stuart, 1981).
2.1 Habitat Description
A brief description of basic reach characteristics is outlined

here. Six reaches were identified in Lamprey Creek. Table 1 summarizes

reach and tributary habitat data, complete data are included in Appendix 1.
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TABLE 1 Lamprey Creck reach breaks and tributary data. Complete data in Appendix 1.

REACH APPROX. APPROX. SAMPLE HABITAT TYPE MAJOR ESTIMATED  COVER MEAN TOTAL
LENGTH GRADIENT? SITES SUBSTRATES  DISCHARGE  TYPE WIDTH  AREA
(km) . % POOL 7% GLIDE 7% RIFFLE (ms/s) () (m2)

Lamprey Creek

1. Morice - 29.5 mile 3.25 0.97% 1, 2, 3 6 39 55 c, B, LG .38 3, L 9.1 29,600
: : (0.5-3.0; ¥=1.7) ) ~ (canyon like) .
2. mnile 29.5 - 8.3 0.5% ~ ' 4, 5, 6, 7, 8, 9 74 18 8 sG, F, LG .25 in L, IV 5.3 43,800
Pimpernel ) (0 -1.5; x=0.7) (some beaverdams) lower
.04 in
upper
3. Pimpernel - Collins 3.15 0.5% 10 91 6 3 F, LG, SG - ov, L, C 7.8 24,700
' : (0.3) (beaverdams)
4. Collins - Bill Nye  4.15 1.3% 11 31 57 12 SG, LG, F .04 L, C 2.8 11,800
(2.0) .
5. Bill Nye - Phipps 7.6 1.8% 12, 13 92 2 6 F, C, LG .05 ov, Iv, C 3.0 22,600
(0.5) (some beaverdams)
6. Phipps - Lamprey 2.7 1.4% 14 48 0 52 SG, F, LG .05 ov, L 1.5 4,000"
Lake : (1-2; %=1.5) .
Tributaries
Tl to lake 2.3 4.6% ' T1 58 13 29 16, C, B <.01 ov, ¢ " 0.9 2,100
(5) )
Pimpernel to falls 4.0 3.2% 1 65 35 LG, SG, C .13 1, B, C 4.4 17,800
(2.5) :
Collins to lake 3.25 2.2% 1, 2 90 2 35 sG, F, 1G <.01 ov, L 1.8 5,950
(0.5-2; ®=1.1) (some isolated pools)
Bill Nye to fork 3.15 1.42 1 98 0 2 F, SG, 1G <.01 L, C, IV 4.9 15,600
(0.5) ' )
T5 to lake 2,85 3.9% 1 64 10 26 SG, LG, F <.01 oV, L 1.2 3,450
(5.5)
Phipps to lake 1.2 4,3% (isolated pools)

map measured; sampled in brackets



Reach 1 of Lamprey Creek extends from the Morice confluence
upstream through a relatively steep walled "canyon'" area for 3.25km. This
area was of moderate to high gradient with cobble and boulder substrates,
and boulder cover type. Mean stream wetted width was roughly 9m. Reach 2,
a moderate to low gradient area with some beaverdam activity, covered
roughly 8.3km up to the Pimpernel Creek confluence. Substrates were mainly
small gravels and fines, and mean wetted width was 5.3m. Reach 3, between
Pimpernel and Collins Creeks, was a very low gradient, slow flowing area
with abundant beaver dams. Substrates were mainly fines with gravel,
and wetted width was 7.8m. The greater wetted width despite similar or
lower discharge was due to the ponding effect of beaverdams. Above Collins
Creek, Lamprey Creek becomes quite a small stream. Reach 4, from Collins
to Bill Nye had a wetted width of only 2.8m. Gradient was higher at 1.3 to
2%, with stream characteristics being small glide and pool areas with
abundant log cover. Substrates were gravels and fines. Reach 5, above
Bill Nye, becomes more enclosed with overhanging vegetation. Beaver activity
was somewhat more pronounced, though habitat remained pool-riffle with
small substrate and abundant instream cover. Reach 6, to Lamprey Lake, was
similar, though gradient was greater.

The major tributary in terms of flow (and effects on fish habitat)
was Pimpernel Creek. Lamprey Creek was a much larger, more "salmonid type"
stream below Pimpernel. Pimpernel itself, up to the falls 4.0km upstream of
Lamprey, was a fairly high gradient stream with good salmonid rearing
qualities. T1, T5 and Phipps Creeks were unimportant. All were fairly
high gradient with very small flow volumes. Collins Creek also had very
low discharge, particularly in the area near Collins Lake where isolated

pools existed. Lower Collins was more suitable for salmonid rearing.
2,2 Fish Sampling

In this section, all aspects of sportfish populations including
distribution, abundance, age/growth, etc. will be discussed. Species of
fish captured in Lamprey Creek included rainbow trout (resident and steel-
head), cutthroat trout, Dolly Varden, coho, mountain whitefish, longnose
dace, suckers and pacific lamprey. Complete data regarding population

estimates, sample site habitat descriptions, scale analysis, condition



factor, etc. are included in Appendix 2. Table 2 outlines distributiom

and sampled abundance of sportfish in sample sites.
2.2.1 Coho

Juvenile coho salmon were found only in Reach 1 and at the lowest
site in reach 2. 1In this area, density ranged from 0.01 to O.58/m2 with a
mean of 0.33/m2. Habitat with high coho density inéluded glide-riffle
near the Morice confluence (site 1) and pdol habitat (site 4). Lower
densities were found in shallow glide-riffle areas.

Ages of coho included O+ and 1+; 108 of 113 (96%) captures were
0+. Mean fry size was 60.2mm; mean yearling size was 87.6mm.

Assuming coho distribution was restricted to the sampled range
(roughly 4.75km up to site 4), total standing crop was roughly 11,625
(30.5kg) coho fry and 750 (6.05kg) coho yearlings. Assuming 100 smolts/kg
(S.E.R.C. 1980) roughly 3,650 smolts may be produced, for an estimated
adult escapement of 240 (Appendix 3a). Whether this represents the total
escapement to Lamprey Creek is not known; many juveniles (fry) may out-
migrate soon after emergence to rear in the Mofice, most yearling coho
requiring further freshwater rearing may downstream to the Morice, and
some juveniles may migrate into Lamprey Creek from the Morice. Low flows
in the fall are likely the restrictive factor in coho distribution up
Lamprey Creek (likely impassable beaverdams). Substantial beaver
activity begins in reach 2, thus restricting coho to reach 1 and lower

reach 2.
2.2.2 Dolly Varden

Dolly Varden were not numerous in Lamprey Creek. They were
found only at one site in the lower stream area (site 4, reach 7) and in
reaches 4 and 5 (sites 11, 12 and 13). 1In tributaries, Dolly Varden
were found only at Bill Nye and T5 sample sites. Too few were captured

for any discussion of mean size of age groups and standing crop.



TABLE 2 . Sportfish distribution and abundance (no./mz) in the Lamprey Creek
watershed, September 1 to 8, 1980.

REACH SITE RAINBOW COHO DOLLY VARDEN CUTTHROAT

0+ 1+ 2+ o+ 1+ 0+ 1+ S0+ 1+
1 1 .32 .10 0. .56 .02
2 .08 .07 .01 .18 .02
3 .28 .13 .01 .01 0
¥ .23 .10 .01 .25 .01
2 4 .70 .44 .05 .49 .03 0 .03
5 .29 0 0 0 0 0 0
6 .14 .26 .02 0 0 0 0
7 .48 0 0 0 0 0 0
8 .49 .11 .01 0 0 0 0
9 .43 .04 0 0 0 0 0
X W42 .14 .01 .08 <.01 0 <.01
10 .39 .12 0 0 0 0 0 02
4 11 .12 .17 0 0 .03 .01 .08 .03
5 12 0 0 0 0 0 .07 .09 .27 .25
13 .33 .36 .03 0 0 0 .20 0 0
X .17 .18 .02 0 0 .04 .15 .14 0 .13
6 14 2.41 .37 0 0 0 0 0 0 0
Tributary 1 , 2.46 .37
Pimpernel .51 .19 0
Collins 1 0 0 3.27 0
' 2 0 .07 0 = 1.66 .23
% 0 .04 0 2.47 .12
Bill Nye .67 .26 0 .03 0 0 .09

Tributary 5 .08 .60 1.36 .38




2.2.3 Cutthroat

Cutthroat trout were present in all tributaries except Pimpernel
Creek, and in the middle reaches of Lamprey Creek (sites 10, 11 and 12 in
reaches 3, 4 and 5). Cutthroat populations seemed to be restricted to
stream areas where rainbow trout were not abundant. Competition from
rainbow, whether resident or anadromous, appears to set both upper (lake
resident rainbéw) and lower (steelhead) limits of distribution.

Cutthroat density was very high in some tributaries, up to 3.27
fry/m2 in upper Collins Creek and 2.46 fry/m2 in Tl. Both Collins and T1
lakes were cutthroat lakes. As indicated, no cutthroat were found in
Pimpernel Creek and low densities were found in Bill Nye Creek. In the
mainstem, cutthroat were most abundant at site 12 in reach 5; no cutthroat
were found at upstream sample sites as rainbow had taken over. Reach 4,
site 11 had low densities of beth cutthroat and rainbow. Below this
point (in reach 3) cutthroat were rare. .

Age groups present in mainstem and tributary sites were mainly
fry and 1+; only one 2+ cutthroat was captured. Mean fry size ranged from
38.9 to 51.2mm in tributary samples, and from 38.4 to 53.2 in mainstem

samples.
2.2.,4 Rainbow

In the Lamprey Creek watershed, rainbow trout appear to be of two
stocks; resident andwanadromous. Resident rainbow distribution is centered
in Lamprey, Phipps and Bill Nye Lakes and associated stream areas. Steel-
head distribution covers the lower mainstem, probably up to and including

lower Bill Nye Creek, lower Collins Creek and Pimpernel Creek.
2.2.4,1 Resident rainbow

Resident rainbow distribution in the Lamprey Creek watershed

covered the area downstream from Lamprey Lake to between sites 12 and 13



in reach 5, and Bill Nye and Phipps Creeks. These areas are likely recruit-
ment sites for the headwater lakes. Steelhead/resident division is apparent
because of areas with relatively high cutthroat density and very small or
non-existent rainbow population between the lower (steelhead) and upper
(lake rainbow) population centers.

Age groups of resident rainbow present in fish samples included
fry, yearlings and one two-year-old. Mean size of fry was 43.6mm, ranging
from 40.3mm at site 14 below Lamprey Lake to 47.7mm in Bill Nye Creek.
Densities, which ranged up to 2.41 fry/m2 and 0.39 parr/m2 are probably

highly dependent on proximity to the parent lakes.
2.2.4,2 Steelhead

Juvenile steelhead were present throughout Lamprey Creek up to
near Bill Nye Creek, in Pimpernel Creek up to the falls, in lower Collins
Creek, and possibly in lower Bill Nye Creek. The major portion of the
steelhead population was present throughout reaches 1, 2 and 3 and Pimper-
nel Creek. Sampled density was significantly lower in reach 4 of Lamprey
Creek (site 11), and considering the increasing cutthroat population,
this site is probably mearing the upper limits of the steelhead range.

Age groups of juvenile steelhead captured included 0+ (70.07%),
1+ (28.3%) and 2+ (1.7%). Mean size of fry was 47.8mm§ yearlings, 87.5mm
and two year olds, 122,7mm. Densities at sample sites are outlined in
Table 2.
’ Standing crop of juvenile steelhead was calculated on the basis
of sampled fish density, sample site habitat and reach habitat characteristics
(Appendix 3b). Total standing crop was estimated at 21lkg, or roughly 44,800
(68.6%) fry, 19,300 (29.6%) yearlings and 1,100 (1.7%) two year olds. These
figures are roughly equal to direct sampling results, indicating that sample

sites were basically representative of available habitat.
2.3 Juvenile Steelhead Life History/Population Dynamics

Whately et al (1978) found that adult Morice River steelhead had
spent two (0.27%), three (23.5%), four (69.9%) and five (6.47%) winters in



freshwater before migrating seaward. Because steelhead juveniles present
in Lamprey Creek were virtually all fry or yearlings, it is clear that
1éter stages of reariﬁg to smolt formation (2+ through 4+) occur in the
Morice River. Lamprey Creek, and perhaps other tributaries, are used as
a site for spawning and rearing to the two-year-—-old stage. Any enhance-
ment targets must be set at maximizing yearling and two-year-old recruit-
ment to the Morice.

Bustard (1981-2, in prep.) has suggested that many juvenile
steelhead leave tributaries in the late summer/fall period to overwinter in
the Morice River. 1In spring, juveniles may migrate into the tributaries in
response to higher stream temperatures. The extent to which this may
occur in Lamprey Creek is unclear. Overwinter habitat may be limited (in
terms of flow volume) in reach 1 (3.15km) but throughout reaches 2, 3 and
4 was considered good because high pool habitat representation (reach 2 -
75% pool, reach 3 - 917 pool, reach 4 - 31% pool as opposed to reach 1 -

6% pool; Appendix 1). Fall migrations out of reach 2 and areas above are
considered unlikely. Immigration of juveniles may occur in spring, but
beaver activity may restrict these to reach 1 and lower reach 2.

Calculated standing crop estimates suggest a very high ratio of
yearlings to fry. Assuming a closed system (no migrations in or out) and
- a steady state (equal yearling recruitment), survival from fall fry to fall
1+ was 43%. Although this is an extremely high value in comparison to
generally accepted survival rates (density dependent, in the 5 to 15% range),
it is consistent with rates determined for coho in stable streams containing
pools and beaver ponds (eg. Carnation Creek data).

The reasons for this apparent high survival rate could be many,
including (i) migration of yearlings into Lamprey Creek from the Morice,
(ii) 1low fry recruitment in 1980 relative to 1979, or (iii) a truly high
survival rate. Immigrations will not be considered, as regardless of where
the fish overwinter, they remain a component of the Lamprey Creek population.
A combination of fry recruitment fluctuations and a high survival rate (per
year class) are considered to be the major influences.

Steelhead fry recruitment in 1980 must have been low in comparison

to 1979. Assuming 20% fry to 1+ survival, more than twice the sampled fry
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numbers (about 96,000) would be required to produce the observed fall 1+
population. Mean sampled density of 0.35 fry/m2 (Appendix 3b) is low when
compared to suggested optimum densities. S.E.R.C. (1980) recommends for
high TDS, high complexity streams an optimum fry density of 0.7 fry/mz,
twice that sampled in Lamprey Creek in 1980.

Whether the sampled results represent saturation or not is
another question. Clearly mean fry population density in 1980 was well
below optimum levels (optimum meaning requirement to produce maximum at
limiting phase). Looking at individual sites (or reaches) lowest fry density
occurred throughout reach 4 (0.12/m2). Other reaches were basically near
the 0.35/m2 average. Mean yearling density of O.lS/m2 is relatively high
when compared to other sampled streams, although higher densities are common
(eg. Silverhope Creek 0.205 - l+/m2, Griffith, 1980; Prudhomme Creek 0.22
parr/mz, Tredger, 1981). What this mean density represents in terms of
saturation for Lamprey Creek is not known, as all streams differ in carrying

capacity. This can be tested only under saturated conditioms.
2.4 Lamprey Creek Steelhead Enhancement

Recommendations for enhancement of Morice River steelhead via
Lamprey Creek basically amount to fry stocking. Other options, including

flow control, will be discussed.
2.4.1 Enhancement objectives and benefits

As determined by Lamprey Creek, habitat quality and juvenile
steelhead life history, objectives of enhancement in Lamprey Creek would
be to increase recruitment of older juveniles (mainly 2 year olds) to the
Morice River. Direct smolt yield will not occur from Lamprey Creek.
Benefits from any enhancement must therefore consider mortality in the
Morice River prior to smolting. At this point the assumption is made that
the limiting phase in Morice River smolt production occurs at the O+ and
1+ stages; 2+, 3+ and 4+ habitat is assumed plentiful and under-utilized.

This may be totally mistaken, but at this time we have no data to prove the point
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either way (we have no way to collect this information in the short term
either).

1f we assume survival rates of 50% 1+ to 2+, 80% 2+ to 3+ and
807% 3+ to 4+, then the 19,000 yearlings in Lamprey Creek should result in
6,180 Morice steelhead smolts (Appendix 3b). This equals about 0.3 smolts

per late summer 1+.
2.4.2 Flow control

The idea of flow control at Collins Lake has been considered as
a potential enhancement technique. Rationale was to increase winter flow
to improve overwinter survival (Lough, 1980). In light of results
presented in this report (good overwinter habitat and high apparent fry to
yearling survival) this is not recommended as a high priority. Winter
habitat may be increased in Collins Creek and in reach 1 by this téchnique.
Assuming a density of 0.15 yearlings/mz, flow control might increase
yearling numbers by 1,960, translating into 590 smolts and an additional
escapement of 20 steelhead adults (Appendix 4). This project might have a
major impact on the Collins Lake cutthroat trout, as steelhead might out-
compete cutthroat in upper Collins Creek, wiping out the only apparent

recruitment site for Collins Lake.
2.4,3 Fry stocking

Fry population in 1980 was estimated at roughly half the require-
ment for maintenance of fhe observed yearling population. Obviously fry
recruitment is changeable on an annual basis. Above the '"main stream' of
steelhead population (above Collins Creek) viaBle steelhead habitat was
present but appeared to have very low fry recruitment in 1980. Morris
and Eccles (1975) cite a local report of steelhead observed at the road
crossing above site 12 (reach 5). Sampling in 1980 found no evidence of
steelhead juveniles in this area. Good (though small stream) rearing
habitat was available in reach 5, and offers potential for overwinter sur-

vival as evidenced by the cutthroat population. Adult access to this area
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is likely the major problem,

Recommendations for fry stocking, therefbre, include extending
the range of steelhead recruitment to reach 5 and ensuring that adequate
recruitment occurs in all areas annually. Extension of the range to
include reach 5 would increase smolt yield by 1,260, and escapement by
approximately 50 adults (Appendix 4). Adequate recruitment to all areas
(at 0.70 fry/mz) would ensure the maintenance of the yearling population
(0.15/m2), smolt yield and escapement at 1980 levels. Without adequate
recruitment, smolt yield and escapement may fluctuate by as much as 50%
(270 to 540 escapement given 0.35 and 0.70 fry/m2 respectively; Appendix
4). This rate of fluctuation is consistent with other documented values
(Burns, 1971; Glova and Mason, 1976) and is related to escapement/recruit-
ment fluctuations.

Both fry stocking options are dependent bn the annual range and
magnitude of steelhead recruitment. This should be checked through an
annual monitoring program prior to any fry release. This information can
be used to select the areas which require additional fry. Unfortunately
there is no lead time in terms of having fry on hand for such a stocking
program, Fry should be available for this purpose annually; perhaps in

conjunction with other Morice tributaries.
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3.0 OWEN CREEK

Owen Creek was assessed from the Morice River upstream to Owen
Lake. Owen Lake tributaries were also investigated. A total of 9 main-

stem and 1 tributary sample sites were conducted (Fig. 2).
3.1 Habitat Description

Owen Creek was divided into 6 reaches from the Morice River to
Owen Lake. Reach designation is similar to that given by Schultze (1980),
but reaches 1 and 2 were combined as a single reach in this report. A
brief summary of habitat parameters is given in Table 3; complete habitat:
data is included in Appendix 5.

Habitat in Owen Creek is composed of areas of moderate gradient
riffle-glide and areas of slough with beaver activity. Reaches 1 and 2
(Morice to 4.8 km) contain moderate gradient habitat with abundant gravels
and a high percentage of glides. Reach 2 (0.85 km) is a somewhat more
confined canyon type reach. Reach 3 forms an extemsive '"slough" area with
a large amount of beaver activity. Reach 4 is a combination glide-pool-
riffle area with extensive instream log debris and some patches of gravel,
Reach 5 was of relatively low gradient with extensive beaver activity
and combination beaver pond-glide riffle habitat. Reach 6, to Owen Lake,
was a riffle glide environment with small gravel (angular) substrates.
Stream discharge was much lower at sites 8 and 9, probably because of the

influence of Puport Creek.
3.2 Fish Sampling

Fish species captured in Owen Creek included rainbow trout
(resident and anadromous), Dolly Varden, mountain whitefish, coho salmon,
sculpins, suckers, northern squawfish and pacific lamprey. Complete
distribution and density information is inc}uded in Appendix 6; a summary

is given in Table 4.



Table 3  Summary of Owen Creek reach habitat characteristics.

REACH APPROX. APPROX. SAMPLE HABITAT TYFE MAJOR ESTIMATED COVER MEAN TOTAL
LENGTH  GRADIENT SITES SUBSTRATES DISCHARGE TYPE WIDTH AREA
(k) (MEASURED) % POOL % GLIDE % RIFFLE (m3/s) : (m) (m2)
1. " Morice R. 3.95 1.2% 1, 2, 3 7 67 26 SG, F, LG 0.75 L, ¢, OV 6.9 27,320
2. 0.85 1.5% 4 0 82 18 LG, C, SG 0.8 L, OV, B 10.0 8,490
3. . 1.70 =0,0% 5 100 0 0 F 0.6 IV, oV, L 75 127,500
. (beaver activity) (slough)
4, 1.0 0.5% 6 - +19 64_ 17 F, SG, LG 0.6 L, ¢, oV 9.2 9,248
5. 4,65 1.0% ’ 7 39 46 15 sG, F, LG 0.7 ov, L, C 8.7 40,529
(beaver activity)
6. to Owen Lake 1.6 >0,5%2 - 8, 9 36 42 22 LG, SG, F 0.1 oV, L, C 3.2 5,091
(angular ’
gravels)

Klate Creek 4,06 - 2.5% 10 4 37 59 SG, F, LG 0.02 ov, L 2.2 8,864
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TABLE 4 Summary of Owen Creek fish sampling results.

REACH SITE RAINBOW COHO DOLLY VARDEN OTHER
0+ 1+ 2+ 0+ 1+ o+ >1+

1 1 .78 .18 0 .25 0 0 .02 -
2 .37 .02 0 .08 0 0 0 -
3 .78 11 0 .08 0] .04 0 m. whitefish .04
2 4 .52 14 0 0 0 0 0 m. whitefish .01
suckers .01
3 5 0 .06 .02 0 14 0 0 -
4 6 .16 .09 O 0 0 .05 .03 -
5 7 .41 .22 .03 0 0 .01 .10 -
6 8 .05 .01 .01 0 0 0 0 sculpins .01
suckers .06
squawfish .18
9 1.05 .04 0 0 0 0 0 sculpins .88
Klate 39 .29 0 0 0 .10 0 -
Creek
3.2.1 Coho

Juvenile coho were found in 4 of 10 sample sites, extending into
reach 3. Fry were found only in reach 1 with a mean density of O.l4/m2
(range .08 to .25/m2). Coho yearlings were found at site 5 (reach 3) at
O.l4/m2. No coho were found in reach 2, reach 4, or areas above. Based
bn this distributiéﬁ, standing crop was estimated at 3,850 (7.9 kg) fry
and 17,850 (216 kg) yearlings (Appendix 7). The yearling standing crop
is very likely grossly overestimated. As was surmised for Lamprey Creek,
low fall flows and beaver dams restricting adult access are likely the
limiting factors in coho distribution. Juveniles may immigrate_throughout
the spring and summer periods. If estimates are accurate, then recruit-
ment of the 1980 year class was very clearly low in comparisqn to the

1979 year class.
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3.2.2 Dolly Varden

Dolly Varden were present at low densities throughout the
majority of Owen Creek, but were absent from the slough habitat sample

(site 5 reach 3) and from sites 8 and 9 near Owen Lake (reach 6).
3.2.3 Rainbow Trout

Rainbow were captured at all sample sites in the Owen Creek
system., Both steelhead and lake resident stock are suspected of being
present. Distribution of steelhead and lake stock is difficult to differ-
entiate in this case as there is an area of overlap. Schultze (1980)
indicates steelhead spawning up to roughly the top of reach 7 (about 2 km
from the lake). Laké recruitment must also come from this area. A com~
parison of rainbow fry size in reaches 1 through 5 with sizes in reach 6
and Klate Creek indicates much smaller fry were present in reach 6 and
Klate Creek (50.7 mm in reaches 1-5, 43.3 mm in reach 6 and Klate Creek;
Appendix 6). For standing crop estimates, lake resident fish will be
assumed to comprise half of the population in the area covering reach 6
and the upper half of reach 5. Lake tributaries, of which Klate Creek

is the only major one, are assumed to contain resident stock.
3.2.3.1 Steelhead

Age groups of steelhead captured in Owen Creek included fry (78%),
yearlings (21%) and two year olds (1%). Mean size of fry was 50.5 mm;
yearlings, 92.0 mm and two year olds, 128.0 mm. Standing crop .calculations
(Appendix 7b) estimate 38,330 (63%) fry, 18,715 (31%) yearlings and 3,460
(6%) two year olds. Mean density over the whole of Owen Creek was 0.18 /
fry/mz, 0.086 yearlings/m2 and 0.016 two year olds/mz. Total biomass was
285 kg.
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3.3 Steelhead Life History and Population Dynamics

As in Lamprey Creek, the lack of older juveniles in Owen
Creek suggests the primary importance of this stream lies in production
of late fry, vearlings and perhaps two year olds. Significant out-
migrations from Owen Creek of fry, 1+ and 2+ for rearing to 3, 4 and 5
year old smolts in the Morice River must occur annually. Enhancement
targets must therefore be set on the basis of production of such migrants
to the Morice.

' Standing crop calculations again indicate a high instantaneous
fry to yearling survival rate of 487 (assuming "steady state" recruitment
and a closed system). As suggested for Lamprey Creek, low 1980 fry re-
cruitment and truly high fry to yearling survival rates are suspected to
explain the Owen Creek population structure.

Despite the high apparent survival from fry to yearling, both
fry density aﬁd yearling density were relatively low in comparison to
Lamprey Creek. Fry density averaged 0.18/m2 in Owen Creek compared to
O.35/m2 in Lamprey Creek and 0.70/m? as a suggested optimum level (S.E.R.C.
1980). Similarly, yearling density averaged 0.086/m? in Owen compared to
O.lS/m2 in Lamprey. Carrying capacity for Owen (or Lamprey) is unknown,
but is not expected to significantly differ from Lamprey Creek. For Owen
Creek, low fry and yearling demsity may be an indicator of consecutive

years of low recruitment.
3.4 Owen Creek Steelhead Enhancement

As in Laﬁprey Creek, enhancement objectives should be aimed at
maximizing production of yearlings for recruitment to the mainstem Morice.
Habitat for juvenile rearing (up to 2+) and for overwinter survival
appeared good in Owen Creek due to abundant deep water areas. The probable
major limiting factor in Owen Creek steelhead (yearling) production was

fry recruitment.
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3.4.1 Flow control

At present, deeper pool habitat (ovérwintering areas) is in short
supply only in reaches 1 and 2. Assuming winter habitat is limiting in
these reaches, then increased winter flow might increase yearling yield to
the mainstem. In terms of summer carrying capacity, an increase from the
present O.lO/m2 to 0.15/m2 in reach 1, and from 0.14/1112 to 0.15/m2-in
reach 2 may be expected. This maximum density of 0.15 yearlings/m2 is a
guess based on Lamprey Creek sampling, and may not be correct. However,
using this figure, increased yearling numbers in Owen Creek as a result
of flow control are estimated at roughly 1,450, translating into about 435

smolts, 65 adults and 16 adult escapement (Appendix 8).
3.4.2 Fry recruitment

Because of the general similarities between Owen and Lamprey
Creeks, it is reasonable to assume equal yearling density at saturation
for these streams. Given full recruitment (optimum levels), Owen Creek
should support a yearling population equal in density‘to that of Lamprey
Creek (0.15 yearlings/mz). On this basis, Owen Creek yearling numbers
under full recruitment should amount to roughly 14,500 yearlings and
subsequently 4,350 smolts and 160 adult escapement to the Morice system
(Appendix 8).

'~ Methods to bring about increased recruitment include fry stocking
and spawning area improvements. Pinsent (1969) suggested the need for
spawning area improvements at the outlet of Owen Lake. This is a good area
for such a program Because it is located at the highest possible recruit-
ment point (downstream displacement of fry will seed areas below) and flows
are probably relatively stable. Currently, angular substrates predominate
in this area. Before a program of gravel addition (gravel platform con-
struction) is undertaken, more knowledge of present gravel (spawning area)
distribution and spring hydraulic conditions is required. Access for
spawners to any enhanced area must be guaranteed. This may involve some

limited beaver control in downstream reaches.
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In order to bring fry recruitment up to optimum levels for yearling
production, a fry stocking program should be considered. The greatest need
is foreseen for middle and upper reaches (ie. 3, 4, 5 and 6). Required fry
numbers, to bring mean density to 0.70/m2 from the present (1980) density
of 0.18/m2, total roughly 118,000 (227,000m2 X 0.52 fry/mz). This number
of fry is of course variable, depending on annual recruitment levels. As

in Lamprey Creek, this must be monitored to determine annual fry requirements.
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4.0 GOSNELL CREEK

Very limited sampling was conducted in the Gosnell Creek system
in 1980. Three sample sites were conducted; two in Gosnell Creek and one
in a tributary, Cox Creek. Because of the huge size of the Gosnell Creek
system (Fig. 3), no habitat description (based on three sites) will be

attempted at this time.
4.1  Fish Sampling

Results of sampling in Gosnell Creek are summarized in Table 5,
with complete data included in Appendix 9. The three sample sites conducted
indicate relatively small juvenile steelhead populations were present.
Maximum fry density of 0.18/m2 was found at the lowest site; mean of all

three samples was 0.09/m2.

TABLE 5 Summary of Gosnell Creek fish population estimates.

SITE RAINBOW COHO DOLLY VARDEN OTHER
o+ 1+ 2+ or | 1+ 0+ SPECIES
1 0.18 0.11 O 0 0 0.04  mountain whitefish
longnose dace
2 0.02 0 0 0.03 0 0.07

Cox Creek 0.06 -0.02 0 0.23 0.08 0.01

Yearling density was also low, averaging O.O4/m2. Maximum density of
O.ll/mz, sampled at the lowest site, is in the range of densities sampled

in Lamprey (0.15/m2) and Owen (0.086/m2) Creeks.
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Gosnell Creek — Thautil River System.
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4.2  Steelhead Life History and Population Dynamics

Because so few samples were taken in this very large system, no
meaningful discussion of population dynamics can be made. More sampling
is necessary. However, there are consistencies in Gosnell Creek results
when compared to Owen and Lamprey Creek results. Firstly, no two year olds
were present in the sample sites chosen. This suggests that the Gosnell
performs a role similar to Owen and Lamprey Creeks in steelhead life
history; the primary use being spawning and early rearing of juveniles.
Secondly, low fry density was found in all three samples. Comparison of
yearlings to fry at the lowest site suggests poor recruitment in 1980.

This is consistent with Owen/Lamprey Creek findings as well.
4.3 Further Sampling Requirements

It is recommended that further sampling of Gosnell Creek be
conducted in order to verify the role of this stream in steelhead life
history (eg. migrant production) and annual recruitment rates. Habitat
characteristics and steelhead distribution should also be assessed.

Number of sample sites required is very dependent on access;

sufficient information can be collected with roughly six sample sites.
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5.0 MORICE RIVER SIDECHANNELS

Seven sample sites were conducted in sidechannels and mainstem
edge habitat of the Morice River. There is an extensive series of side-
channels in the middle reaches of the stream (eg. Gosnell to Owen). An
attempt was made to sample different types of side channel (eg. open gravel
channels, narrow complex channels, etc.) to get an idea of the range in '
fish populations associated with habitat types. No attempt to define
standing crop or carrying capacity (amount of each side channel type and

associated fish density) will be made at this time.
5.1 Fish Sampling

Results of fish population estimates are summarized in Table 6
with complete data in Appendix 10. Sportfish species present in the side-
channels included juvenile steelhead, coho and chinook. Coho were present
in 5 of 7 samples, with a mean density of 0.07 fry/mz. Maximum density,
found at mile 32 (sidechannel with cover), was 0.28 fry/mz. Chinook were
found in 4 of 7 samples, up to a maximum of 0.17 fry/mz. Mean density
was 0.03 fry/mz.

Juvenile steelhead were present in all 7 sample sites. Mean
fry density was O.l4/m2, with a range from 0.09 to 0.24/m2. Yearling
. density averaged O.OZ/m2 (0 to O.O4/m2 range) while two year olds were
present at less than 0.0l/mz.

5.2 Steelhead Life History and Population Dynamics

Age groups of steelhead captured in Morice River sidechannels
included O+, 1+ and very few 2+. These findings suggest that habitat for
older juveniles (eg. 2+ to 4+ pre-smolts) was not abundant in sidechannels.
The majority of older parr habitat is likely located in deeper mainstem
areas.

Steelhead fry density was not high in sidechannels or mainstem

edge habitat. The mean of O.‘l4/m2 was well below suggested optimum levels



TABLE 6 Summary of Morice River mainstem and sidechannel fish population estimates.

SITE HABITAT RAINBOW COHO CHINOOK OTHER SPECIES
o+ 1+ 2+ 0+ O+ 1+ )
Mile 33 sidechannel .18 .01 .01 .06 0 0 mountain Whitéfish, longnose dace
Mile 33 mainstem edge .09 0 0 0 0 0 longnose dace
Mile 32 sidechannel with 24 .03 0 .28 0 0 mountain whitefish, longnose dace
, cover
Mile 32 wide sidechannel .11 .01 0 0 <,01 0 squawfish, longnose dace
(no cover)
Lamprey Creek  sidechannel L1100 .04 .01 12 A7 0 mountain whitefish, longnose dace
(no cover)
Lamprey Creek  sidechannel 11 0 0 .03 0 .01  longnose dace
(no cover)
Mile 21 open sidechannel .11 .02 <.,01 .01 .04 O mountain whitefish, longnose dace
Mean .14 .02 <,01 .07 .03 <.01




(eg. 0.7/m2). Yearling density was similarly low (0.02/m2). This infor-
mation indicates that low recruitment to these areas may be a common
occurrence. The capacity of these areas to rear fry and yearlings ié
unknown and cannot be determined unless more is known about fry recruit-
ment rates and sites. Because sidechannels are often dependent on stream
discharge for their very existence (eg. de-watered at low flow) there is
reason to suspect that rearing capacity may be lower than might be expected.
for a more stable area (eg. tributary or sidechannel). Sidechannels may be
ﬁseful only as short-term (ephimeral) rearing areas (depending on side-

channel type).
5.3 Further Sampling Requirements

To understand carrying capacity and the role of sidechannels in
Morice River steelhead production it would be useful to collect information
on the amount (length and area) of sidechanngl habitat available, habitat
types of the sidechannels, and the effects of discharge (high and low) on
sidechannel habitat. Much of this can be done by air photo analysis. Fish
population information should be collected in the same way as the 1980
sampling, selecting sites in a variety of habitat and sidechannel types.

Annual sampling of fry and yearling populations should be con-
ducted to monitor recruitment rates in the mainstem Morice River. Further
data regarding maximum fry densities (carrying capacity), spawning site
locations and sidechannel habitat types is required before any possible

enhancement techniques can be suggested.
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6.0 DISCUSSION

Results of fish sampling in Lamprey, Owen and Gosnell Creeks,
and in Morice River sidechannels, indicate that particularly Owen and
Lamprey Creeks are very important in Morice River steelhead production.
The primary role of these (and probably all tributaries) is production of
fry, yearling and two year old migrants. Older juveniles (2+ to 4+) un-
doubtedly rear to smolt stage in mainstem Morice River areas. The lack
of high fry density in sidechannels and mainstem edge habitat suggests
that, relatively speaking, tributaries are of major importance. This is
probably true of overall fry and yearling production as well.

As Owen and Lamprey have been found to be important, sampling
should now shift to other tributaries which may or may not have potential
for enhancement. Major areas for étudy include the Gosnell system,
Thautil River and Houston Tommy Creek. Some of the smaller tributaries
(eg. Tagit) should be sampled; however, their expected contribution to
overall standing crop is expected to be small.

One of the major assumptions made in this report was the state-
ment that parr habitat in the Morice River mainstem was not limiting.
This is stated without any knowledge of population densities and habitat
characteristics in this area. The basis for this assumption is simply
that steelhead populations were at one time larger (apparently), therefore
less recruitment should produce some undersaturated habitat (despite
density compensation). Sampling of the mainstem should be attempted to
accept or reject this assumption. Unfortunately this is easier said than
done, as snorkelling is not effective in the Morice (poor visibility in
water), and short sampling cannot reach 2+, 3+ and 4+ habitat. The use
of a boat shocker and mark recapture techniques should be considered.

However, this would take a much greater effort.
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7.0 RECOMMENDATIONS

1. Fry stocking should be the major enhancement tool in the Morice River
at this time. Areas for fry release should be based on annual monitor-

ing of fry populations at "index" sites in selected areas.

2. More information is required on sidechannel carrying capacity before

enhancement in these areas can be prescribed.

. 3. Areas of the Morice requiring further analysis include Houston Tommy

and Gosnell Creeks. Carrying capacity analysis should be conducted.
4, Sampling of the mainstem Morice River should be considered.

5. The possibility of gravel introductions into Owen Creek should be

assessed.
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APPENDIX 1  Summary of habitat characteristics of
Lamprey Creek and tributaries.
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Habitat characteristics of

JARFA T . RevcH 7 A
HABITAT TYPE
REACH LENGTH (m) 3250 m

Habitat unit POOL RIFFLE GLIDE
Value 7 |Value 7% |Value %
No. of units sampled 3 1% I
Average length (m) .67 @ g WN| 1a @9
Average wetted width (m) 5.15 1.0k k.5
Averége channel width (m) 5.3 120 12 .LY
Average depth (cm) o4 a .40 5.2
Average area (m2) 1 2,50 () | 92.40 (55\ 84,20 (24
Total no. of units in reach 27.41 1%(9,5{ 12b.b0
Total area of units in reach (w?) 1712.33 [7244.52 10L®S.10
Average area log debris cover (m2) Y. 40 0.22 .035
Average area boulder cover (m2) 2.07 5.44 -4.29
Average area instream vegetation (m2) 0.00 o 0D 0.50
Average area overstream vegetation (m2) { /.00 5,%k 1 24
Average area cutbanks (m2) 0.00 0.00 5,07
Average area total cover (m2) BY7 OH) 4o (1| 6.9¢ (3)
Average 7% substrat; fines | 15,00 2,22 b3
Average 7% substrate small gravel k.t b4 9.
Average 7 substrate large gravel 21,67 19.72 25.3b
Average % substrate cobbles 25.00 42,22 37.50
Average % substrate boulder 25.00 29,75 21.4%
Average % substrate bedrock C0.00 | 8,00 0.00

e m e e
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Habitat characteristics of

LAMFREY (K. ReAcd 2. (w245 - Ffi‘»’;i‘"'fi/(/‘-"gc\
HABITAT TYPE
REACH LENGTH (u) B,%00 m
Habitat unit POOL RIFFLE GLIDE
Value 7Z |Value 7% |[Value %
No. of units sampled . ] 12 7
Average length (m) Yoo (19) ] 599 U [17.00 LY
Average wetted width (m) 7.8 Y.l 4.7
Average channel width (m) 1€.382 1275 12.4%
Average depth (cm) 6.89 6. 0% 0.2,
Average area (m2) 123222 (7‘{\ 22.95% (®) |28 (\?ﬂ
Total no. of units in reach 4L 762,27 52,7
Total area of units in reach (m2) 33050-40 LOY2.10 Y764, 25
Average area log debris cover (m2) 1527 0. b4 2.4
Average area boulder cover (m2) D 0.8% - 0.00
Average area instream vegetation (m?2) 1759 Lo [, o0
Average area overstream vegetation (m2) | 4.77 2,65 421
Average area cutbanks (m2) 0.2 0.04 0.2%
Average area total cover (m2) 2p.eU UM 2,42 Uf\ 7.90 \ﬂ)
Average 7 substrate fines 50.00 .17 2714
Average 7 substrate small gravel 2455 L150 71.%0
Average 7 substrate large gravel 2. 12.59 5 .00
Average 7 substrate cobbles 162 3.75 0,00
Average % substrate boulder 0.00 0.00 0.00
Average 7% substrate bedrock 0.00 0.00

. - — ————

.00
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Habitat characteristics of

=
~

( Fmweerciec

9 Catlineg

J

LAMPREY (k. REBCH

HABITAT TYPE
REACH LENGTH (m) ™ %0 .o

fee e ———

Habitat unit POOL RIFFLE GLIDE

| Value 7 |Value % (Value %
No. of units sampled 5 - 2 Y
Average length (m) 2%.00 B k50 \\“\\ .50 (o)
_Ayefage wetted width (m) 2.4 2.00 2.75
Average channel width (m) ]7_,. Yo 7126 q4.00
Average depth (cm) 0.6 .0 0.0%
Average area (m?) B24do LCH) 29.00 (3) 26.00 (L)
Total no. of units in reach Lb. 3% L7195 22.24
Totél area of units in reach (m?2) 22176.00 19 (7. 54 57%.12
Average area ‘log debris cover (m2) Y4 o140 0.4k
Average area boulder cover (m2) ouo 5 00 500
Average area instream vegetation (mz)- 0. 30 O..OO 0.00
Average ar‘ea overstream vegetation (m2) .20 0.2% 6.2]
Average area cutbanks (m2) R o.00 o.3\
Average area total cover (m?) 1956 LY o483 (2) |Lon (W)
- Average 7 Substrat; fines | bl.00 Z& 50 Y275
Average 7% substrate small gfavel [6.0D 26,00 p2e
Average % substrate large gravel 12.00 22.50 25,28
Average 7 substrate cobbles 6.0 [2.50 &%
A\}erage %Z substrate boulder oo .00 o .CO
Average -Z substrate bedrock 500 D00 000
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Habitat characteristics of

[ = =
JAMPEY. (K. RecH 4 [Corcing > Bl NY&)
HABITAT TYPE
REACH LENGTH (m) 4, /S0
Habitat unit POOL RIFFLE GLIDE
Value 7% |Value Z |Value Z
No. of units sampled 2 5 S
Average length (m) 775 WD 200 (20) | &.00 (58)
Average wetted width (m) 4.60 .70 2.70
Average channel width (m) 7,00 00 71.20
Average depth (cm) 6.22 0.0 A3
Average area (m2) 1xo.50 (3N 4.80 012)[22.50 (5™
Total no. of units in reach 7.3 246. 4% 200.8%
Total area of units in reach (ml) 2593, o 1472. B L6969
Average area log debris cover (m?) l.oo 5.0 63b
Average area boulder cover (m2) ©.0Q o.00 -0.C0
Average area instream vegetation (m?)- 0.00 axelal o.00
Average area overstream vegetation (m2) O 2 0.00 0. 240
Average area cutbanks (m?) 0.50 D00 0.8
Average area total cover (m?) 175 L) |oto (2) (ot (3)
Average % substrate fines 2150 .00 q.00
Average % substrate small gravel 57.50 4300 58,00
Average 7 substrate large gravel 15.00 52,00 21,80
Average % substrate cobbles 0 .00, 2.0 1.20
Average 7 substrate boulder 0.00 0.00 0.00
Average 7 substrate bedrock o -00 C. 00 0.00
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(BILL NYE S PRIPPS)

HABITAT

TYPE

REACH LENGTH (m) 7,00 m

Habitat unit POOL RIFFLE GLIDE
Value % |Value % |Value ¥
No. of units sampled % b ¥
Average length (m) 35.25 L‘bﬂ 3.50 UO\ 215 @73
Average wetted width (m) 2.%9% LS 1.2%
Average channel width (m) 2,63 2.1 200
Average depth (cm) o. Yo 5.2 o.23
Average area (m?) Inize @ [jooo (Y] 203 (2)
Total no. of units in reach 131.51 129. 1D %2.91
Total area of units in reach (m2) 20532.04 | 1391.5% 200.90
Average area log debris cover (m2) bib o, 21 0.6
Average area boulder cover (m?) 0.5 b VT “0.50
Average area instream vegetation (m2). 15.15 217 0.9D
Average area overstream vegetation (m2) 22.00 2. 08 o. LA
Average area cutbanks (m?) ».60 0.1q 0.20
Averagev area total cover (m2) 53,29 (L{fo\ 12.\9 hi’L\ 2.4y (GD
Average % substrate fines | SEN3 2593 S&T75
Average % substrate small gravel 2.1% b. bl 25
Average 7 substrate large gravel q. 3% 15,00 1250
Average 7 substrate cobbles 2%.63 27150 12.50
Average 7 substrate boulder 4. 2% 15.00 \o.00
Average 7% substrate bedrock G060 0.00 0.0

e -
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Habitat characteristics of

LAMPRE (K. RENCH O -

( Phires = Lamrmey 4'?-3

HABITAT TYPE :
REACH LENGTH (m) Z,700w~

Habitat unit POOL RIFFLE GLIDE
Value 7% |Value 7% (Value 7
No. of units sampled 3 3
‘Average length (m) 222 (53) | 2.00 K‘r’ﬂ
Average wetted width (m) L 32 .50
Averége channel width (m) 1.1 |63
Average depth (cm) o6 .05
Average area (m2) yoo (484 82 (52
Total no. of units in reach H424.7% 423.00
Total area of units in reach (m2) 1933779 204%.09
Averagé area log debris cover (m?) o443 ©.10
Average aréa boulder cover (m2) 0.03% 0. 27
Avérage area instream vegetation (m2). .[0,22% 0,00
Average area overstream vegetation (m2) }2.D3 2.%2
Average area cutbanks (m?) " 10. 30 0. 17
Average area total cover (m?) 249% (6‘(\ .47 (7’13
Average 7% substrate fines 20661 261
Average % substrate small gravel 50,00 20,61
Average %Z substrate large gravel .1 1ol
Average 7 substrate cobbles .67 20.00
Average % substrate boulder 0.00 10,00
Average % substrate bedrock 0.00 0.00

——— - ————




Habitat

T RIBUTARY [

- 38 -

characteristics of

( 72 LAkE)

HABITAT

REACH LENGTH (m)

TYPE
2, Zoowm

hr e - e " ——— -

Habitat unit POOL RIFFLE GLIDE
Value 7% |Value % |Value Z
No. of units sampled . Z 5 l
Average length (m) 150 (32)| L2 (53\ 1.So US}
Average wetted width (m) .80 | 0.%0 0.75%
Averége channel width (m) .50 |.%2% 2.00
Average depth (cm) 0,20 D10 oAS
Average area (m2) 1220 ILS%\ 0.%7 (QC{\ S K\g\
Total no. of units in reach 490.61 124.99 230.00
Total area of units in reach (m2) 1226 .11 (L0S.%5 259.90
Average area log debris cover (m2) 0,00 O.00 0.00
Average area boulder cover (m2) 0.\ 0.10 “0.1D
Average area instream vegetation (m2) .00 O.00 OO0
Average area overstream vegetation (mz) .90 O.b7% .00
Average ar‘ea cutbanks (m2) 0.0 0.07 o.10
Average area total cover (m2) .70 (L8)] 0.80 (ay|\.20 (Iob}
Average 7 substratérfines | 0.00 0.00 10.00
Average 7 substrate small gravel 5,00 0.00 ' 1 6. 00
Average 7 substrate large gravel 27,50 26.00 £0.00
Average 7 substrate cobbles 17.50 30,00 2.0.00
Average 7 substrate boulder 5.00 [ 7 l0.00
Average 7 substrate bedrock 25.00 %227 0.00
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Habitat characteristics of

PimPeRMNEL  (REFK (T0 FALLS) :
HABITAT TYPE
REACH LENGTH (m) 4,000 m
Habitat unit POOL RIFFLE GLIDE

Value 7% |Value Z |Value Z%

No. of units sampled o >
Average length (m) 10.67 (43)]14.00 (57\
Average wetted width (m) 4 .00 4,50
Average channel width (m) %.00 b.22
Average -depth (cm) o9 .45
Average area (m2) 4 22.00(35}7 .61 U‘S\
Total no. of units in reach 1bl20 162.56
Total area of units in reach (m2) bi2s.5a | 1.9
Average. area log debris cover (m2) 1. &7 10.23
Average area boulder cover (m2) 0.1 - 200
Average area instream vegetation (m2). O‘-OOF .00
Average area overstream vegetation (mZ2) V.7 =Y
Average area cutbanks (m?2) 0. 67 2.32
Average area total cover (m?) 217 (H\ 17.332 (2 ‘{3
Average 7 substrate fines 5.00 25.00
Average 7 substrate small gravel 30.00 2323
Average 7 substrate large gravel y2.3% 22.2%
Average 7 substrate cobbles 217 19522
Average 7% substrate boulder | 1 0.00
Average % substrate bedrock 0 .00 0.00
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Habitat characteristics of

CREEXC /T

(.

COoL L ~Ms

L€

HABITAT TYPE Maialy 13olatedl pocls i
REACH LENGTH (m) 2 25 m

Tupper. 5cc:£|'t»\

RIFFLE

Habitat unit POOL - GLIDE
Value 7% |Value 7 |Value 7%
No. of units sampled . 12 1> !
Average length (m) 185 (W) | 202 (53\ . (3
Avérage wetted width (m) 2. H O Hb I Z
Averége channel width (m) 4.719 4. 92 H
Average depth (cm) o.14 “|o.oY 0.05
Average area (m2) 1720.14 @o\ /.67 (B[4 o (7_5
Total no. of units in reach | 2051 289.31 24.2%
Total area of units in reach (m2) £2350,09 | 4%1.47 17.00
Average area log debris cover (m?2) 0.63 o.lo .00
Average area boulder cover (m2) O. 14 0.0% ‘o, 10
Average area instream vege;ation (m2) .|o.27 o004 6.00
Average area overstream vegetation (m?) ‘{f.00 0.7% IO,OC,
Average area cutbanks (m?) "b.yo 0.00 01D
Average area total cover (m2) 243 1) | 0.9 (se)|o 20 (1)
Average % substrate fines | H/.67 1855 20
Average % substrate small gravel 28,23 Y4232 30
Average 7 substrate large gravel. 17.92 2264 20
Average 7 substrate cobbles % 7S /.15 15
Average 7 substrate boulder .24 3,08 5
Average 7 substrate bedrock ©.00 0.00 o)

——— ot -
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Habitat characteristics of

2l NYE REEIC

(TO Fop ik

HABITAT

TYPE

REACH LENGTH (m) %,1%0

Habitat unit POOL RIFFLE GLIDE
Value 7% (Value % |[Value 7

No. of units sampled > 3 '

Average length (m) Il.00 (‘12\ 0.92 (_63

Average wetted width (m) 5.2% 250

Averége channel width (m) VAN H.61

Average depth (cm) o043 1005

Average area (m2) 159.2% (98) (0.9, (?.\

Total no. of units in reach 2L3.15 2739\

Total area of units in reach (m?2) 1521.30] 252.00

Average area log debris cover (m2) 2.00 0,50

Average area boulder cover (m2) 000 0.00

Average area instream vegetation (m2). .[}°0O O

Average area overstream vegetation (m2) |1lOO 0.00»

Average ar‘ea cutbanks (m2) 2.320 0.00.

Average area total cover (n?) .90 L] f) 0.1 Ug}

Average 7 substrate fines bb.b1 5833

Average 7 substrate small gravel 15.00 22.33

Average % substrate large gravel 1b.17 18.32

Average 7 substrate cobbles 0.00 0.00

Average 7 substrate boulder £.00 A.00

Average 7 substrate bedrock o000 0.Co

——— e —————




Habitat characteristics of

— .

. N TL 7 g ). ! -
~ ST gAY -

-

- 42 -

HABITAT TYPE

REACH LENGTH (m) 2,dS$0
Habitat unit POOL RIFFLE GLIDE
Value 7% (Value 7 |Value %
No. of units sampled 4 ] 5 2
Average length (m) 2.2% (“M\ 2.0 (5?3\ 17 Q’b\
Average wetted width (m) .63 0.776 1.0
Average channel width (m) y.12 220 3.50
Average depth (cm) 0. 13 002 0.07
Average area (m?) 530 ()| 122 (21N .(\o\
Total no. of units in reach 41%.17 520. bl 216 b7
Total area of units in reach (m2) 2193.9) 295.5b 370.50
Average area log debris cover (m?) as? o. 04 0.)0
Average area boulder cover (m2) 0,05 0.02 0.00
Average area instream vegetation (m2) 0.00 o.00 0 00
Average area overstream vegetation (m2) [0.,5° 0.60 £.10
Average area cutbanks (m?) G323 O.0Y 0.12 ‘
Average area total cover (m2) .20 (2H)|070 {‘f‘\) 034 (22
Average % substrate fines | 1.2 4.060 nu1
Average 7 substrate small gravel 122% 54.00 £L0.00
Average 7 substrate large gravel 22.50 24.00 {.b1
Average 7 substrate cobbles 10. 00 z,00 0.00
Average 7 substrate boulder 2.50 1. 00 5.60
Average 7 substrate bedrock Q00 D.00 e D0

_——— e
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APPENDIX 2a  Population estimate results and sample
site habitat descriptions for Lamprey
Creek.
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LAmMEREY CREEK | pate 3/7/80 AREA [50.7m2 siex 1
BRIDCE SI17TE LENGTH 20:’_fM
. Ko 742 | BIOMASS T
SFECIES | AGE | fI-RANGE| I wedar |, P 7 BIONASS | DEnoITY | DENSITY nierer
lainbou | O+ 132-57 14L.7-] 415 139 108 | 4875 | 65.96 | ©.32 | ©.37 2.39
. i+ 188-115 |48+ 110,39 | 12 0.8 1 15.00]/55.87 | 0.10 | .93 0. 74
=z 0.42 | /.40 2.13
E;AO O+ 38"’8_’n5éé 7-35 68 0'8 85100 lQQ,qqq____&Q_ gé /'32. 4-’7
0l a+vler-a3187.50 803 1 2 | 0.8) 2.50120.3¢4 | 0.02) 0.13 0.12
z ' 0,581 [.4%6 429
LN Dace 35-¢9148.8] 123 |37 108 | 4bas|s6.94 | 0.31- | 0.38 2 .27
ot (= 1358538 0ub | 4 |08 | 5.00] 3097 | 0.03 | 0.20 | 0.2¢
Mowhitebish] O+ 45 | 1231 4 1 0.8] 1251 Ls¥ | o001 | "o.0l 0.08
© ! HABITAT DESCRIPTION: g~ fle-ajide bo bitat
. ] __ N
. Discharge 0. 38mzl>/€ ( [3. 4 c_—F;.) F;radient i D/<>
_ Temperature (°C) - 7.5 Turbidity ¢ {@ay~
. Hydraulic Type Pool Glide Riffle
;% area ‘ 63 37
; mean width 7.5 7.2
"+ mean depth 0.10 Q.25
" % cover )5 1O
_cover type1 ' B B
substrate? Fe dG 10, LG-45 LG 20,60
£ 35, 85 820

COMMENTS ¢

7

1 g, log, B boulder,

IV instream vegetation, OV overstream vegetation, C cutbhanks

2 F fines, SG small graval, LG ].nr‘ge pravel, ¢ cobbles, B boulders, Br bedrock
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DATE ##ED

AREA 'LS___.H- m2

MPR c sitEs Z_
GRAVEL 'PIT AREA. LEnGTH A%.8m
N /.‘v\—" BIOMASS {inagr
SPECIES | AGE | fl-RANGE| 11 weenr | ¢, P 7 BIMASS | DENSITY | DENSITY No [ nierer
Raunbod 0t 142-22 1542\ 1,761 9 107 | 12.80]12.59 | 0.08 | o 1% o.52
-~ I+ 179-107194.0 1 3.091 8 o7 | 11.431/93.9%4] 0.07 | 0.bé 0.%6
N 2+ 125 12080} | 1071 .43} 29,32} 0.9] 9.19 0.06
: = 0. b 099 | 1.04
~loho | O+157-761 6671 3.62 {20 |0.7 |28.571(93.47 | ¢.18 .46 /.18
: ]+ 185-90187.518.96 | 2 | @0.7] 2-86 | 23.03 o2} 0.5 0.12
. | /26.52| ©.20 | ©.8/ /.27
" Syckerc 1 Z 171-1101 8600 9.57) © 1 0.7} 8.57} 82.00| 0.0S 0.52 0.3%
IN Dscel = \26-70 14621 1,23 | £ 10.7)857 | /0541 0.05 | 0.97 .33
i
© ! HABITAT DESCRIPTION: Jeeyp pool bebitet with loa ia: Dl s
_ - : /T / Vi 7
,‘ml# o 1 FhHe . _
- Discharge — L Gradient 2 -3 0/42
‘ Temperature (°C) : q Turbidity C,/cfa./
_Hydraulic Type Pool Glide  Riffle
‘% area 77 - . 23
; mean width - Aé-Z 5.25
"+ mean depth 0.50 Q.0
" % cover /f; ﬁEZ
cover typel » [} B,‘ ov 5
substrate? Fli5, S65,L620 FS,S6/0,46/0
c 20 B 40 c2s, BSo

COMMENTS :

most rb i Ap ke £rowm it .

604 Y, 222 /.

1

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

2 F fines, SG small gravel, LG large sravel, C _cobbles, B boulders, Br bedrock
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LAMPREY CREER " DaTe #‘7[{6’._0_ area 15T _m? sire#_3_
29 miLg : LENGTH 2. M
— MEAN TOTAL No /:A% | BIOMASS linesr

n 2ICMASS | DENSITY | DENSITY No / nieter

hol]

SPECIES | AGE | fl-RaNGE!  f! WEIGHT C,

Rarnbowl Orl41-41 157 153 | 311 07144.29] 67.5% 0.2 | ©.43 2,82
3 \+ 17 -7001%0. 61 8.08 1 14| 071 20.00f lbl:33] 013 1. 03 1. 27
. 2% (28 | 27.99 [ 1 o.71 1431 29.98 %) 0.0l 0,25 0.09

= 042 1.7) | 4.18
~Loho - | OF 73 | 4.7} | 1 02 L43| 6.67 | 0.01 | ©.0% 0.09
Nomel £ |40-851558| 2.0 | 9 |07 | 1286) a7.11 | 0.08] 017 | 0.82
'§u¢ker b2 90 13791l 2 1071 2.86 ) 108.32} 0.02 | ©0.69 ©.18 _

{ HABITAT DESCRIPTION: piffle - alide i cobble hatbitat
. v N

- Discharge 0./b nLB/S 7 s5.7 c—)é) Gradient / °/,
Temperature (°C) - £.& Turbidity /@0
. Hydraulic Type Pool Glide _ Riffle
i % area s . é;j? /7
: mean width ' . : VAY) _ /0
" mean depth - ' d./& _ .07
% cover / /
. cover type! _ E;\L. 5
substrate? ' F‘{, SES,L6S F{/ S6S, L6115
C 40, B2S €25, 350
COMMENTS : COver:  in /{,‘5 </ e wis mosd ly cod d/e

[ . .
csubstoate cover fie, #0o small Sor bov fler couver)

1o, log, B boulder, IV instream vegetation, OV overstrcam vegetation, C cutbanks

2 F fines, SG small eravel, LG ]ar’qe cravel, ¢ cobbles, B boulders, Br bedrock
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LAMPREY CREEK pare 4/3)80 AREA 59.3 m? sie# _4
LENGTH /9.3 M
No /:A* 1 BIOMASS near
SPECIES | AGE | fl-paNGE] TI wesar | <, P | =® BIOMASS DEN/SITY_ DENSITY No [ niia!
Conbadl 0112068 44.9] 102 | 27 |0.65] 41.5%| 42.28 | 0.70 | 0.7 4. 03
_ i+ 162-950 81,31 5.91 | (7 10.65| 26,.15|15¢.6%] O- 44| 2.6] 2.54
. Z2H 1101300 120 118.79 1 2 10.65] %.08 | 57.80} 9.05 0.97 0.20
Co)o or | 41-81165.51 264 | 19 | 0,65 29.23 110642 | 0-49 l.79 2. 84
U BT s 88 | 8.18 | | |05 1.54 172,88 | 0.03 | 2.2 °.18
: = . 0.52 | 2 00 2.4959
DollyVardeo It go | 5.12 | 1 65| 15y | 7.99| 0.03 ) 0.i3 0.15
= 1 - .
Cim ) £ [7/-134 qolis.28| & |0es| 7.9} 017.5/ | 0.3 | 198 | 0.75
iLN Doce 2/-5]133.810.501 &5 10.65] 769 3.37 0.13 0.07 0.75
ﬁuokca S | 41-831%59.0] 3.53 | io |065]1]5.3%}54. 35 0.26 ©. 92 . %9
P '
© 4 HABITAT DESCRIPTION: ppol/ habitat in repch 2
. - - ] .
Discharge Q.22 m3/s (7.4 )  CGradient /. € °/
 Temperature (°C) 9.5 Turbidity ¢ lea v
-. Hydraulic Type Pool Glide ) Riffle .
i % area /00 . '
;mean width 5i9
- mean depth 0.75
" % cover 3
_ cover type1 _ [/, 0\/} C,LIV
substrate? Feo SG& 5
L6 25 C 19
COMMENTS :

1

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

2 ¥ fines, SG small gravel, LG large gravel, ¢ cobbles, B boulders, Br bedrock
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LAMPREY CREEK - pate 4/1/80 AREA 23 _m? siE# 5

LENGTH b 1
— AEAN TOTAL No /:4° 1 BIOMASS limeqr
SPECIES | AGE | f1-PANGE f V\'/EFIEGHT C, P n BIOMASS DCENSITY | DENSITY No [/ nerzr
Kainbod O+ 40-52| 4b.01 (.07 5 10715y 6.67 7.15 0.29 0.3] /.45

.ud‘ur =lggq1is90l3.601 2 10735V 2.671 433 0. 12 o, 4/ .0-58

. HABITAT DESCRIPTION: e habitat in reach £

. Discharge 0.22 rnBI/S ( 7. b cé) Gradient /. & °/6

Temperature (°C) - 9,§ Turbidity &/ <ar
-. Hydraulic Type Pool Glide Riffle
¢ % area - ) 190
" mean width ' £.0
« mean depth - ‘ ' ' : 0.5
% cover . : o
cover typel —
substrate? . : _ SGE, LG b0
c35
COMMENTS:
1

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

2§ fines, SG small gravel, 1G ]_ar‘ge eravel, ¢ cobbles, B boulders, Br bedrock
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LAMPREY (REEK DATE 5{["1[80 AREA 1246 m2 SITE#,.é__.
32 miLe BRIDGE - P00L <Te LENGTH 24.8 M
T MEAN - TOTAL No /AL | BIOMASS finoar
SPECIES | AGE | fl-RANGE WEIGHT C, P n BICMASS DENSITY | DENSITY No / n:=er
Rovabo | 0+ 142-5¢14a.90 1 1,38 | 121 0,65} 184k | 24.85 | O I 0.18 0.1%
_ iy 168-451602.6) ¢+l 22 10.65135.381210.20 } 026 | 1. 6! | 43
24 fos-ug LS 144t l 2 10651 2,08 | 45-89 ) .02 0. 34 0.12
= 287,981 0.421 2.13 § 2.29
U Derel = L 20-105159.50 4.1 115 10.65123.08}106.34 | O.\1 0.79 0.43
i
" ¢ HABITAT DESCRIPTION: Py LM(Q;.,LA;{»
. . !
-. Discharge 0, 039 m'}ZSv (1. & &165) Gradient 0.¢ o/o
~ Temperature (°C) Z Turbidity clear
. Hydraulic Type Pool Glide . Riffle
i % area 100 '
" mean width 5.4
- mean depth 0.60
" % cover 7
_cover_type!l L;O\AL
v
substrate? F20, SG 45
LG 25
COMMENTS :

substrate coveved _with A,Zj}ae

1

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

L log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks
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LAMPREY CREEK pate 4/9/80 AREA -5 M? sires 1
miLé %2 BRIDGE - RIFFLE SITE ‘ LENGTH _L1 M
— MEAN - - TOTAL No /#A% | BIOMASS finagr
SPECIES | AGE | fi-RANGE] fl WEIGHT <, P n BICMASS DENSITY | DENSITY No [ msier
Qa'n\lbma) Oy 4_3 ‘58 50,% 131 27 10,85 3[7L 42 .82 0.48 0. b5 {. 87
[ UDacel = 13s-97153.1] 2,001 781085 2244 65.92 | 050 | 0.3% .4
4 HABITAT DESCRIPTION: hfle  hol. 4=t
. Discharge 0. 034 m3/s (1.4 fs) Gradient 0. 5%,
b 7 -
" Temperature (°C) 8 Turbidity ¢f{ea
. ‘Hydraulic Type Pool Glide -Riffle
i % area . 100
: mean width 2.9
« mean depth 0.0])
" % cover o
_cover typel -
substrate? EZ, 2056
5 LG
- COMMENTS:
1

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

2§ fines, SG small gravel, IG ]ar1Qe gravel, C cobbles, B boulders, Br bedrock
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LAMPREY CREEK  paTe iLfLLQB ArEA 15,552 site#_8
MILE 322 = GLIDE SV\E LENGTH 2&:5. M

No /tA* | BIOMASS inoor
SPECIES | AGE | fl-RANGE| 1! wAngé:T C, P A 338,3‘225 De?qsm, DENSITY No / fneer
Rainboul O+ Zto-bo c0.3| 1.wo0 |45 |0.8156.25| 78.60| 0.4 | ©.68 2.50
- 1el72-971 831 p.31 | 10 10.8112.50| 78.90} 0.1l | ©-68 0.55
o 2 & w sl 1 1o.81 (.25 19.72] 0.0! 0. 17 0.05
z [77-22%. 0. ¢1 .53 3.10
iNDate| = lag-48l 400l 005l 161 0.8 2000 1502 0.7 o.13 0.89

" ¢ HABITAT DESCRIPTION: - a/;de  wiihh ww:rf’a/us smal/ S/'(!/e /(.7 oo/ a.r,o/

[lfflf

Discharge .02 ,,,}'/5 -( /4 L'é) Gradient 0. < oZa
; Temperature (°C) g iurbidity CD/GZkv'
. Hydraulic Type Pool Glide B Riffle
i % area 3 75 22
" mean width [.b 3.8 3.7
. mean depth 0.30 0.0
% cover 2 0
_cover type!l OV,L ]:*// A -
substrate? F9~07 S 70 F80, 56 15
LG 1O L6 5
COMMENTS:

Sués-/‘/a‘/(; L)Dv’fi’ed, wlﬂ;&i’aae

1

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

2y fines, SG small gravel, IG lar‘ge gravel, ¢ cobbles, B boulders, Br bedrock
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oare 3/9/80

AREA 118.6m2

LAMPREY (REEK SITE %
LENGTH _& 7 1A
TOTAL N /i‘Az BIOMIASS [inase
SPECIES | AGE | fl-PANGE W"'AC'IEQ%:T C, P n BlO:‘v&SS DE?\JS%TY | DENSITY No / nicter
ainbowl Ot |41-50147.51 1 | 41 1 0.8] 512516949 | 043} 0.50 (.90
. \+|74-951 8801 7.36 | 4 1081 5.00} 36.8/ 0. 04}t 0.3] 0.19
— = 0.47 Q.81 '2.09
i o+ v3-721¢7.51 420 | 2 108 2.50]| 10.52 | 0.02| 0.99 o.09
INDace| = | 22-29| 3| o.33 | 7 |08 875) 288 | 007} Ooz 9.32
i
{ HABITAT DESCRIPTION:
Discharge Q0.0 ,«,,3/5 ( /.27 Cé) Gradient 0 - ) O/‘J
j Temperature (°C) — Turbidity </A£4tr'
. Hydraulic Type Pool Glide i Riffle
: % area 89 ' . !/
" mean width §.3 /.8
"« mean depth 0.30 0.0/
" % cover é; 4-0
_cover type! ﬁGO(,C I% L
substrate? FLO, S& Y40 /:50/, & Zo

COMMENTS :

1 1 log, B boulder,

2 F fines, SG small gravel, LG ]_ar‘ge cravel, ¢ cobbles, B boulders, Br bedrock

IV instream vegetation, OV overstream vegetation, C cutbanks
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site# |0

LAMPREY (REEIC DATE ._QZQ_‘/_&D AREA 80.6 M2
CBELOW OLLINS CRee ' LENGTH (1.1 14
— T MEAN TOTAL No /2 | BIOTAASS r—
SPECIES | AGE | fI-RANGE| fl WEIGHT | C, P n BICMASS | DENSITY DENSITY No [ mezr
Raiokeil O+l40-58 14911 1.2 22 o7 | 3.4 | 40.89 | 0.29 0 .50 .84
B I+l 7 -102189.61 7.91 | 7 (0.7} 10,00} 79.11 | 0. 12 0.498 0.58
- = : [19:70 ' 9.9 [. 48 } 2.42
Cattheoel 1+ 92 | 8291 1 0.7 1,43 | 11.85 | 0.02] ©0.15 0.08
obibdl ot Al o2l 1 loalias | eae | 0.02] 008 o 08
LN Daeel = 126727 doml 210712861 0611 0041 0.0/ 0. 17
cuckes ) £ [ 87-100194.8 1 124 011571 1 70,91 | 0.07 1 0. 83 Y. 33

* < HABITAT DESCRIPTION:

p—o.o‘ - (f)c‘He ;n y‘;/afllwln} §‘Uﬂ.m,0;[ ; }Jé.avc:f cjam
1 .
I[vo’&n Ao

_Discharge ¥ 0.036m°/s_ (1.3 cf5)  Gradient 0. <%l
Temperature (°C) g ':l‘urbiditv C//e.o.f
-. Hydraulic Type Pool Glide ) Riffle
7 % area 70 - 30
" mean width 4.8 4.6
- mean depth 1,00 ©.0 3
" % cover /A /4
_cover type!l C/ 0\/,, L L
substrate? £ RO . S6/S FEO",#S@ 40
L &S LG 20
COMMENTS :

1

L log, B boulder, IV instream vegetation,

OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG larpe gravel, C cobbles, B boulders, Br bedrock
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éﬂmpéég LREEK " pare 8 0 AREA .89..iM2 sime% 1
CBetow BilLL MYE CREEK LENGTH 211 »
. T No /!A+ | BIOIAASS linear
SPECIES | AGE | HH-RANGE ﬁ WMElEé:T C, P " n B!gz\AALSS DENGSITY | DENSITY No / niz:er
Painbowl 0t 147551499 1.24 | 9 1065110.59 ] [4.[¢ 0. o, | . 0.%0
L I+178-100190.2) 7.95 1 13 10.85115.29 {121.56 1 ©0.!7 L 26 .12
b : j35.721 0.29 | 1.52 .22
Cathvoaf| O+ 149-68153.21 1.b2 | & {0.85] 7.0b] 42} 0.081 0.13 0.33
I+ ljoz-wslioz.sl .82 ] 2 10.85) 235 27.80| 0.031 0.3 o. 11
= ' 39.22 ) o 11 } O.4% 0.44
Dol Varden! 041 601 16051 2,21} 2 | 085 2.35 | 5 2] 0:93 | 0.96 9.1l
B 14 lo3 10,63 | | o085} 1.18}V12.86 | 0.0/ | o0.1% 0.06
1=1_ 18.071 0.04 1 0.20 0.17
il;_ﬁlbﬂcf, s | 44-581 5.0 /.bl. 2 {0,851 2.351 3.79 003 1 0.04% 0.1l
Cacker | = oo 114391 1 {o0.8cl .08 | 1,.98 | 0.0l 0.14 ) o.o¢
© { HABITAT DESCRIPTION: ~ ffle -nlide - oool - o lide  habitat
- ) ; — T J _
_ Discharge 0.0%6 m'b'/g ( 1.2 CFs) Gradient 2.0°%/o
: Temperature (°C) 7 Turbidity dear
. Hydraulic Type Pool Glide } Riffle
i % area LS ) }q ' 16
" mean width (.25 2.5 3.6
- mean depth . 0 .40 0.15 : .01 .
" % cover 4 ' | D
cover typel L L —
substrate? E20. S¢ S5 FS. SG L0 $6 S0 L6 5o
LG 25 LG 35S
COMMENTS :

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

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

DATE _E,LZZQ_Q aea 574 M2 site% /2

AbovE T - & LENGTH (7.4 1A
— MEAN TOTAL No /ral | BIOMASS linasr
SPECIES | AGE | HI-RANGE| fl | WEIGHT | €, P n BIOMASS | DENSITY | DENSITY No [ niier
Catthont| 0F|22-u7138.4] 0.63 | ({07 {57 9,84 | 027} 0.17 o. 90
_ + 1 61-/05181. 4] ¢.10l 101 0.7} 14.29187.12 | ©.251 1.52 0.82
g = | 0.521 1.69 1. 72
Dolly Yudal O+ F0-6T7156.31 2.01 | 3 o771 429] B.62 | 007 | O.15 0.25
P L Lo 11043 e | r43)s5.6/1 | 0.02| 0.27 | ©.08
24 Liay-1wzl 126 Las.a4l 3 1071 409 1109.05 | 0.07} 1.90 0 25
: 1 06| 2.32 | 0.58

" ¢ HABITAT DESCRIPTION: oo/ - alide —riftle in _ smeil s/t ouered
] 4 [y : .

‘Lobbled s<treawmn
Discharge Q.027 ms/j (0 9s CJ%)_ Gradient 0.5 u/o
~_ Temperature (°C) 8 @, /220 /,rg '.'I.‘urbidity clear—
. Hydraulic Type Pool Glide _ Riffle
: % area 74 Y /2
" mean width 2.0 /.5 2.0
"+ mean depth Q.40 0.+5 ©.r0
" % cover 52 44 50
cover type! L) oV, C DL\L#C ov
substrate? Fég; SG S F 35;} S¢S F 70; <Ss /S
LGZO;C/O L6 S < Z LG IO, < &

COMMENTS :

1

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

2 ¥ fines,. SG small gravel, LG 1ar‘ge oravel, ¢ cobbles, B boulders, Br bedrock
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DATE __/.?_1803

LAMPREY _CREEK area 26 m? site# (3
LENGTH _L5 M
TOTAL No /'A% | BIOMASS linaar
SPECIES | AGE | f1-RANGE| fl WAQIES.LTT C, P n BICMASS DE?\JSITY_ DENS!ITY No / nirer
Quiobonl 04 137- 57 1474l 127 |10 {085V 1.7 | 1490 | 0.233} O.4 0.78
~ i+ {70-28laq01.218.a1 {11 o085 2.94)(15.25] 0.36] 3. 20 0. 8¢
- 2t 135 26,20 | | |08} 1.18 ) 30,83 | 0.03 | 0.8¢& c.o8
= ' . 0.72 4.47 1.72
“Dolly Veudod 1+ 187-17181 3.0 10.04] & |0.85) 7.06 | 70.85 | 0.2¢ 1.97 0. 47
i
< HABITAT DESCRIPTION:
- Discharge 0.028 m‘/s‘ , ( | (/',LS> Gradient 4,5 /o
N I . :
- Temperature (°C) Turbidity C«/t.’c'(r
.. Hydraulic Type Pool Glide . Riffle
% drea Yo, - so
: mean width 3.0 2.0
- mean depth .15 0./0
% cover 77 ~ 10O
_cover typel!l _OV’,ﬁI, L, < B,. I\/L ov
LZ.C
substrate? LG /0 C8O LG ZO,L C 40
B /0 B4%o
COMMENTS: :

1

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

2§ fines, SG small gravel, LG 1ar1ge eravel, ¢ cobbles, B boulders, Br bedrock .
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LAMPREY (REEK DATE /&0 area 19 M2 SITE.#'_ﬂ_“_.
BELOW LA MPREY LAKE LENGTH _{Z:5
- FAEAN _ - TOTAL No /4% | BIOMASS linezr
SPECIES | AGE | fI-RaNGEl fI | WEIGHT | C, P n BIOMASS | DENSITY | DENSITY No [/ nicizr
Painbod Ot 131- 61 |40.3° 10,74 | 39 |0.85145.88 | 33.9¢ | 2.4 1. 78 3.67
. I+ ps-105)76.3 1 5.28 | ¢ 10851 T.ob] 37.29 | 0. 37 1.96 D.56
= 2.8 3.74 4.23
i
! HABITAT DESCRIPTION: o,/ - ~+Fle complex
. ) . !
. Discharge O, 023 MB/S , / 0. 8 CFS) Gradient -2 :/o
: 7 X ’ :
- Temperature (°C) - Turbidity C//tar
-. Hydraulic Type Pool Glide . Riffle
: % area ¥ i - 45
: mean width j, 5 (25
- mean depth Q.10 0.08
" % cover 73 25
_cover typel!l OV} ﬂ/’, C_ﬁl- Dl/,. C
substrate? Fﬁ’—O, S6 §8% F#O, SG 3%
LGA§ c2.5 LG 10 C 15
COMMENTS : short -wockets mf avavel rwrese,nf 7§r sr/’an/n:rf
7 -

,/u[ ,,_a 0se. s

1

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

2 F fines, SG small gravel, LG ].ar‘qo. cravel, ¢ cobbles, B boulders, Br bedrock
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LAMPREY CREEK AREA 37,5 M2 SITE#
TRIBUTRAY ] LENGTH RS 14
2 TOTAL No /Mm% | BIOMASS finaar
SPECIES | AGE | fI-RANGE fi \‘\C'EIEG}}TT C, P n BIOMAASS DE?\JSH'Y DENSITY No/ nisier
Catthroat| OF|31-¢2 {4341 0.43 | b0 |0.65192.31| 85.5%4 | 2.46 | 2.27 3.L9
_ 1+ 178- 1201 92.6] 9.00| 14 (/.02 14.00}i2b.07) 0.37 | 3.36 .56
= | 2.83| 5 .04 4.25
i
© ¢ HABITAT DESCRIPTION:
.. Discharge 0,007 mz’/g _ /@,7_5 C‘FS> Gradient Y "/0
_ Temperature (°C) - B Turbidity 5/1547%/ Savinc.
-. Hydraulic Type Pool Glide } Riffle
© % area GO /0 2o
" mean width /.S .75 . 0. &
"~ mean depth 0.20 c.t5 . (o
" % cover 70 90 24
_cover type!l 0[; <, y24 _OV) <, g oy, B8, <
substrate? S6S. L6 38 _Flo, $610,46 50 L& 2o, 2o

L 20,210

2 /7; Br 33

COMMENTS :

C /7, BS, 835

1

I. log, B boulder, IV instream vegectation, OV overstream vegetation, C cutbanks

2 F fines, SG small gravel, LG large gpravel, G cobbles, B boulders, Br bedrock
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DATE ..B_L_Lﬁ_'?q

Pimpeerngl  CREEX AREA _70_m2 SITE#
LeNGTH [ 2.5 1
TOTAL No /M= | BIOMASS linegr
SPECIES | AGE | fl-RANGE| I W'?EiEC?:T C P n BIOMASS | DENSITY | DENSITY No / nizeer
Caicbonl 0+139-59 14024 1,31 127 11015 36.00147.22 | 0.5/ 0.67 t =206
' |+ o.4! .0, 1010751 13.331 75,52 | 0.9 1 .08 0. 756
= . 122.74 ) 0.70 /.75 2.82
i
~ \ ) rr
{ HABITAT DESCRIPTION: a/ide amd cart of rittle
. - < 7 -
.. Discharge 0.13 ,,,3/5 { 4. ¢ UE{)" Gradient 2.5 %k
: 7 .
" Temperature (°C) A Turbidity C‘//C’éb\/
. Hydraulic Type Pool Glide Riffle
¢ % area 7/ 29
~mean width 4.9 4.0
- mean depth C. Lo 0.28
" % cover A2 26 _
__cover t:ype1 L-; OV;C QK} L} ¢
substrate? - F 4[“0, Y 2,0; L6L0 £ & SG20
€ 2o L6540 C 30
COMMENTS:
1y log, B boulder, IV instream vezetation, OV overstream vegetation, € cutbanks

2 F fines, SC small gravel, LG large gravel, ¢ _cobbles, B boulders. Br bedrock
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COLL INS CEREEK

DATE 2 [5 ZQO AREA .3-5 M2 SITE=%__ | _

UPPER SITE LENGTH &2:0 M
— MEAN — - TOTAL No /247 1 BIOMASS linear
SPECIES | AGE | fI-RANGE| fl WEIGHT C, P n BICMASS DENSITY | DENSITY No /[ nicier

3.27 | 4.8% 4. L3

Cotthmd] Delzc-calSi2| 148 | 25108 127.78 | 41-2]

/solated peo /s

< HABITAT DESCRIPTION:

Discharge O . Gradient / o/o

Temperature (°C) 7 @ 1400 brs 'i‘urbidity A

-. Hydraulic Type Pool Glide ' ) Riffle

© % area 7S . o : o

" mean width (.75 /.0

* mean depth 4.08 £ 00!

% cover 33 33

_cover type!l I\/i 0[/,1 L 3 Cr) g
substrate? F 60, SG 20 F35 sS& 47

L& /0, €10 LG 2, C K

COMMENTS: b ecau

se  Sbis 51.72'& Was <o lated cools o/en$/}z es

: ; o , 7
are Véf%//keiv unrga/zsﬁca,///-/ /n%/@,/¢J.

1

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

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




DATE _/;ﬁ/i,LB_O

COLLINS __CREEK AREA k.3 m? SITE# 2o
JNIDDLE SECTr0n LENGTH L¥.7 1
' No /2° | BIOMASS linoar
SPECIES | AGE | fI-RANGE| i \JQ%LTT C, P R leg.IﬁaLs,s CENSITY | DENSITY No [ nieer
Couttheootl 0+ | 28-68]150. 2| 142 | 50 | 0.65 76,92 { 199.00 b6 | 2.2% 5.23
_ ¥ oy -uzlowsl iz 6 L oes) 923 |1y 47 | 0.20] 2.45 0. b3
- 2+ 160 | 35.94) | |0.65] I.54 | 55.30 ) ©.03 1. 19 .10
= | .89 £:.94 5,176
fasnbow | 141 q0-96} 93 | 8.59 2 o.65| 3.08 | 26,44 | 0.07 | 0.57 0. 21
oo < 75 {570 | 1 | 0.65] [.54] 8.76] 0.03 | 0.19 0.10
.';LN Dace | = 36 | 0.54 I {0.651 1154 0.83] 0.03% 0.02° .10
i
4 HABITAT DESCRIPTION: " {fle - pool sife in old égaw'f A (> ond)
. - I
aveos
_ Discharge 0. OOO%M}/_S (0, 0/5 cjg) Gradient > 0,5 o/o
. H B .
" Temperature (°C) -7 Turbidity clea
-. Hydraulic Type Pool Glide . Riffle
i % area 78 . | 22
" mean width 2.7 0.7
- mean depth 0.320 . 0.02
_‘ % cover /] ’ o
_cover type!l <L oV, TV » E
substrate? FBS SGS ‘FIS SG 30
LG S, c s Asz‘O €10, B5
COMENTS: [y e a ol formed by p/o/ éea:;crc/am _ Many

ct hroats /;/ 74/65&»97‘ ool ail poels

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

C cutbanks

2 F fines, SG small gravel

LG 1ar‘ge qrav-el. ¢ cobbles, B boulders, Br bedrock
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_ @l NYE (Creex DATE _@,ZiL@Q AREA _Lf_Lﬁ.M2 SITE#____ .
LENGTH 111 M ‘
— MEAN _ _ TOTAL No /tA2 1 BIOMASS finesr
SPECIES fl-RANGE!  f) WEIGHT C, P n BICMASS DENSITY | DENSITY No / nicter
e bocd 31-58147,71 1,20 | 2310811288 3447 | 0.7 0.81 L b2
— 15-102] 8831 7. @1 g 1081 11.25]685.58 1 0.26 2. 00 0. b4
- ' 120.05 0.93 2.8/ 2.206
Cottheoat 4 -j07) 847 .89 | 3 | 0.8 375 25.84 | 0.09 0. 6o 0.2.1
Do ecde ot 9 | 1.8 1 ] lo8]| [2s]| 1.47 | 003] 0.03 0.07
Mshdefidl 0% o 354) | o8] 126] 4421 ©03 | 010} 007
i
" i HABITAT DESCRIPTION: lﬂao/ - rbfle habitat with swmall  cide /ﬁt‘)/
- Disci'large 0.0] m;/L : (O.Qﬁ F) Gradient 0.5 D/a
. Temperature (°C) 7 Turbidity Aecr
-. Hydraulic Tyvpe Pool Glide '.Riffle
i % area o ' 20
; mean width 3.9 /.1
- mean depth O.%45% 0.05
" % cover yaz 2
cover typel C.l.ZV oV -
e
substrate? F{O} SG /5 FeO S& 30
L6320, BS LG /D
COMMENTS: ’

1

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

2 F fines, SG small gravel, LG ‘lar‘ge oravel, C cobbles, B boulders, Br bedrock
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DATE ﬁﬁ#ﬁ”

LAMPREY CREEK arEA L4 m? SITE#.___
TRIBUTARRY 5 LENGTH _L3.52M
— MEAN TOTAL No /M~ | BIOMASS linagr
SPECIES | AGE | flI-RANGE] I WEIGHT | € P n BICMASS | DENSITY | DEMSITY No [/ nisrer
Catbhradll O |30-24| 264 | 0 o# | (8 [0.41 200 |/2.89 | /36| 0.88 | /.#8
- i+ 1 70-7021 88.41 7275 1 & QG| 556 | 43.04 | 0.38 | 2.93. 0.4
o = 1.741 3.8 [ .89
Déll;z‘H O+ goltas | ) [90.9] 11 .29 Q.08 | 0.09 0.08
" o Vasle4-nel9e 99| 8109} 639 | 8l.e8 | 0bo] 5.5¢ ©. 66
= 0.684 $.65% 0. 1%
i
{ HABITAT DESCRIPTION: ppnf - glicle - ritfle  comeles in  smad/
. 7 V4 7 .
‘é/qﬁz gfjfﬂka‘I£477i s;7élﬁgatnn
4 . )
Discharge 0.003 m 3/.S [ 0.12 Cé) Gradient 58 /o
" Temperature (°C) A @ /020 ff/< r-Il'urbidity_ C»/éélf _
. Hydraulic Type Pool Glide ..Riffle
i % area 68 1 4 /5
" mean width /.7 /.0 0.6
- mean depth 0.13 0.04 .02
"% cover Zé /5 @,
cover typel A}Lgl/) (,) I LoV, c —
substrate? F/,Z-, S6 15, LG 45 FIS/ SG 50% LG A7 F/O,. <& 57
c a5 B 5 c3 1630, 3
COMMENTS: .

1

L log, B boulder, IV instream vegetation,

OV overstrcam vegetation, C cutbanks

2 F fines, SG small gravel, LG lar.'ge oravel, C _cobbles, B boulders, Br bedrock




- 64 -

APPENDIX 2b Length frequency and length-weight data
for Lamprey Creek steelhead and coho.
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LENGTH-WEIGHT DATA - LAMPREY CREEK

1. Bridge site

n = 22 r? = 0.97
= 0.46
= 1.07014 x 107>
2. 32 mile bridge site B
n = 23 r2 = 0.98
= 4.3 x 107 (.0043)
= 1.064 x 107>
3. Combined
n = 45 r? = 0.97
a = 0.23
= 1.065 x 1072

No significant difference between sites 1 and 2.

Empirical formula:

wt(g) = 1.065 x 107°2(2)°>
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APPENDIX 3 Standing crop calculations for Lamprey Creek
coho and steelhead based on distribution and
mean density as sampled September 3 to 8, 1980.



a)

Standing Crop Calculations for Lamprey Creek Coho
and Steelhead Based on Distribution and Mean Density
As Sampled September 3 to 8, 1980

Coho

Distribution of coho is taken as roughly 4.75km from the Morice
confluence. No coho were found above this point.

Mean density in sample sites 1 through 4 was 0.31 fry/m2 and
0.02 yearlings/mg.

Total area of distribution equals 29,600m2 in reach 1 and

7,900m2 in reach 2; overall total was 37,500m2.

0+ standing crop = 37,500m§ x 0.31 fry/m2
1+ standing crop = 37,500m” x 0.02 yearlings/m

11,625 coho fry

2 750 coho 1+

1.20 x 1072(23) 3
1.20 x 10‘5(60.2)3
= 1.20 x 107°(87.6)

Il

Mean fish weight

2.62 g/fry
8.07 g/1+

30.50kg fry
6.05kg 1+

36.55kg total

Total biomass = 11,625 x 2.62¢g
: 750 x 8.06g

Assuming 100 coho smolts/kg biomass (standing crop), roughly -
3,650 smolts may be produced. Adult return @ 1,25:1 catch to escape-

ment and 15% smolt to adult survival equals 240,
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b)

TABLE 1 Standing crop of steelhead in Lamprey Creek, Sept. 3 - 8, 1980.

STANDING CROP (TABLE 2) MEAN LENGTH MEAN WEIGHT!  BIOMASS

(mm) (g) (kg)
o+ 44,750 47.8 1.16 51.910
1+ 19,320 87.5 7.13 137.752
24 1,116 122.7 719.67 21.952
Total _ 211.614

condition factor = 1.065 x 1072
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Theoretical steelhead smolt yield and adult escapement from
Lamprey Creek based on yearling population and survival rates.

1+ standing crop -19,320
507% survival

estimated 2+ population 9,660
80% survival

estimated 3+ population 7,728
- 80% survival

estimated 4. smolt yield 6,180

(This assumes 100% 4. smolt age. 1In fact roughly 257% smolt at 3., 70%
at 4. and 5% at 5., therefore 4. yield may be regarded as minimum.)

15% survival
_adult production 928

3:1 catch:escapement

escapement 232



TABLE 2  Calculation of steelhead standing crop in Lamprey Creek based on habitat type.
REACH HABITAT SITE STEELHEAD DENSITY REACH HABITAT AREA STEELHEAD NUMBERS
(fish/m?2) - (m?) %
0+ 1+ 2+ - 0+ 1+ 2+
1 pool ) 2 .08 .07 .01  pool 1,713 é 6)} 137 1120 17
glide/riffle 1 .32 .10 0 glide 10,685 (36)
3 .28 .13 .01 riffle 17,244 (58))  >»380 2,062 90
% .30 .115  ,005 29,642 5,417 2,182 107
2 pool 4 70 44 .05 pool 33,050 (75) 13,881 8,263 661
6 14 .26 .02
9 43 .04 0
x 42 .25 .02
glide 8 .49 A1 .01 glide 4,764 (11) 2,334 524 48
riffle 5 .29 0 0 riffle 6,042 (14) 2,356 0 0
7 .48 0 0
g .39 0- 0 18,571 8,787 1,009
3 pool/glide 10 .39 .12 0 representative 24,721 9,641 2,967 0
4 pool/glide/riffle 11 .12 .17 0 representative 11,785 1,414 2,003 0
Pimpernel glide/riffle .51 .19 0 representative 17,797 9,076 3,381 0
Total .35 .15 .009 127,800 44,749 19,320 1,116
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APPENDIX 4 Projected benefits (smolt yield) from
Lamprey Creek enhancement.



a) Flow control

AREA YEARLING DENSITY INCREASED YEARLING
(m2) Present  Enhanced 1Increase NUMBERS
Collins Creek 5,950 0.07 0.15 0.08 480
Reach 1 29,600 0.10 0.15 0.05 1,480
1,960

Assuming 0.3 smolts/yearling roughly 590 smolts, 88 adults, and
20 adult escapement might be produced.

b) Fry stocking

(i) range extension to reach 5

AREA FRY DENSITY (NO./MZ) FRY NO. YEARLING INCREASE
Pre- En- In-~ Riggl—
sent hanced crease
reach 4 11,800 0.35 0.70 0.35 4,100 0.07 826
reach 5 22,600 0 0.70 0.70 15,800 0.15 3,390
19,900 4,216

Assuming 0.3 smolts/yearling roughly 1,265 smolts, 190 adults,
and 50 adult escapement might be produced.

(ii) ensuring adequate recruitment

Assuming that fry to yearling survival would remain high at
roughly 207%, the 1980 fry population is expected to produce a 1981 parr
population roughly 1/2 that observed in 1980 (0.08 compared tg 0.15/m%).
Adequate recruitment (0.70 fry/m” to produce 0.15 yearlings/m“) on an
annual basis would ensure the highest possible yearling and (subsequently)
smolt production. If we assume 1/2 the fry population will produce 1/2
the yearling population, and subsequently 1/2 the smolt population, then
escapement would fluctuate by the same magnitude (270 to 540).
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APPENDIX 5 Summary of habitat characteristics
of Owen Creek.
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Habitat characteristics of Reach 1

HABITAT TYPE
REACH LENGTH (m) 3950

Habitat unit | POOL RIFFLE GLIDE
Value % |Value 7Z |Value %
No. of units sampled . 2 /o 7
Average length (m) 8o . |ez /5.8
Average wetted width (m) : g.o 7.1 52
Average cﬁannel width (m) /7.5 | 2.2 /0.6
Average depth (cm) ’ 88 |13 40
Average area (m2) | 164 48 104
Total no. of ..units in reach 29 1147 177
Total area of units in reach (m?) 1860 7 |7060 26 (18400 &7
Average area log debris cover (m2) | /.5 1.0 /.8
Average area boulder cover (m2) 0 0.% 0.2
Average area instream vegetation (m2) .| O 03 0.2
Average area overstream vegetation (m?) |/.8 - 0.8 1.8
Average ar:aa cutbanks (m2) “12.0 0.8 0,7
Average area total cover (m2) 4.3 é.é 2.2 6.6\ 4.7 4.5
Average 7 substrate fines | 70 8 33
Average 7 substrate small gravel , 30 49 39
Average 7 substrate large gravel 0 32 22
Average % substrate cobbles 0 /0 3
’\\/\Average % substrate boulder 0 ] /
Average 7 substrate bedrock O O o]
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Kea ciy 2.

HABITAT TYPE

REACH LENGTH (mw) B85S0
Habitat unit POOL RIFFLE GLIDE
Value % |Value % |Value Z
No. of units sampled . O 12 6
Average length (m) 8.5 29.5
Average wetted width (m) q5 1.5
Average channel width (m) /1.0 /4.3
Average depth (cm) /8 38
Average area (m2) 7/ 315
Total no. of units in. reach 22 22
Total area of units in reach (m?) /560 18 14930 82
Average area log debris cover (m2) &/ 57
Average area boulder cover (m2) 2,7 3.7
Average area instream vegetation (m2) o) 0.4
Averaze area overstream vegetation (m2) /.8 6.7
Average area cutbanks (m2) 0.3 1.2
Average area total cover (m2) 10.8 1§.21177 8.6
Average 7 substrate fines 7. /5
Average 7 substrate small gravel 28 /7
Average 7 substrate large gravel 28 29
Average 7 substrate cobbles 26 73
Average 7 substrate boulder /1 5.5
Average 7 substrate bedrock 0 0.5

_—— s ———
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Habitat characteristics of Keach 3

HABITAT TYPE Slous h
REACH LENGTH (m) /700

Habitat unit POOL RIFFLE GLIDE
Value 7 |Value % |Value %

No. of units sampled . ! )

Average length (m) /700

Average wetted width (m) 75

Average channel width (m) 75

Average depth (cm) 120

Average area (m2) '/'27)500

Total no. of units in reach / |

Total area of units in reach (m2) /127,500

Average area log debris cover (m2) 12,750

Average area boulder cover (m2) o

Average area instream vegetation (m2) . 38,250’

Averaga area overstream vegetation (m?) | /2,750

Average area cutbanks (m2) O
Average area total cover (m2) 63)7{0
Average 7 substrate fines {00

Average 7 substrate small gravel

Average % substrate large gravel
Average 7% substrate cobbles
Averagey % substrate boulder
Average 7 substrate bedrock

QO O S o

—— e —
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Keaclhh 4

Habitat characteristics of

HABITAT TYPE

substrate

bedrock

_—— et ——

REACH LENGTH (m) 00O
Habitat unit POOQL RIFFLE GLIDE
Value % |Value % |Value 7%
No. of units sampled 2 s 5
Average length (m) 21,5 ’ 8.0 LQ,‘b
Average wetted width (m) 9.0 4.0 73
Average channel width (m) 12.0 13 4 13
Average depth (cm) 85 23 48
Average area (m?) 119¢ 71 270
Total no. of units in reach 9 12 22
Total area of units in reach (m?) 174 1911562 1715940 ¢4
Average area log debris cover (m2) 2 2.2 4%. 9
Average area boulder cover (m2) 0 o -0
Average area instream vegetation (m2) .| 3 o Sy
Average area overstreé.gn vegetation (m?) [2.§ 0.0 b.b
Average area cutbanks (m?2) | 1.3 /2.8
Average area total cover (m?) /8.5 ;),5 /5.1 2,/ 69.L 26
Average % substrate fines .80 306 72
Average % substrate small gravel /5 37 /b
Average 7 substrate large gravel 2.5 27 J2
Average 7 substrate cobble; 2.5 o 0
Average Z substrate boulder
Average %




Habitat
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~

) ~
characteristics of Keace b

HABITAT

TYPE

REACH LENGTH (m) L/,ﬁ, 2o m

——— e ————

Habitat unit POOL RIFFLE GLIDE
Value 7 |[Value 7 [|Value %
No. of units sampled . > H L
Average length (m) 1200 28] was (®) | 2225 (57)
Average wetted width (m) 1051 T1.00 1,2‘5
Average channel width (m) 1,22 1250 \S.oo
Average depth (cm) l.20 o .19 0.4y
Average area (m2) 111%.c0 2a){ 2190 LIS) |122.2% ey
Total no. of units in reach 6‘5\,"{’2. 124.00 na.lz
Total area of units in reach (m2) 15L49.04 | b3%b.oo | 16493.9Y
Average area log debris cover (m2) 3.1 .25 1S
Average area boulder cover (m2) &.no .2.00 1,25
Average area instream vegetation (m2) ©.00 ©.00 0.00C
Average area overstream vegetation (m2) % .7 2.2% 12.50
Average ar:ea cutbanks 'ng) 5,22 S .25
Averager'area total cover (m2) 17. 67 Qo\ L.25 Uz\ 5\.'(5(20\
Average 7% substrate fines | 635> 335 | 2250
Average 7 substrate small gravel 3.6l 7.50 5128
Average % substrate large gravel B.0D Yu.25 21.25
- Average 7 substrate cobbles .00 25.00 375
Average % substrate boulder 000 1.50 1. 25
Average % substrate bedrock C.00 0.¢0 .00
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HABITAT TYPE
REACH LENGTH (m) 1,600 m
Habitat unit POOL RIFFLE GLIDE
Value 7% |Value % |Value Z%
No. of units sampled 2 N n L
Average length (m) 1832 29) | sea {22) | n.22. (9
Average wetted width (m) 43 2.%% 2,92
Averége channel width (m) 12.00 12,50 (.80
Average depth (cm) 0.25 0.57 .23
Average area (n?) B427[20) 1340 (252220 49
Total no. of units in reach 2192 7%.7% bS.60
Total area of units in reach (m2) 1835.495 1061132 216471
Average at;ea log debris cover (m?2) 0.1 0.09 2,13
Average area boulder cover (m2) 0.00 0.00 .0.00
Average area instream vegetation (m2) .|0.3% 0,01\ 0.00
Average area overstream vegetation (m2) {C.2% 0.09 1017
Average ar‘ea cutbanks (m2) 0.17 0.0l 1. 21
Average area total cover (m2) LY2  (2) 0.2 (2) b-?:b. (2\3
Average % substrate fines | 4S.00 q.09 1%
Average % substrate small gravel 25.00 26.92 2,07
Average 7 substrate large gravel 20,67 Ho.20 /. 61
Average 7 substrate cobbles e 20,20 20.44
Average % substrate boulder 0.00 LS 0.56
Average 7 substrate bedrock o.0o . OO 0.0D

e et ——— -
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Habitat characteristics of SRS AR S e ’/, .
HABITAT TYPE
REACH LENGTH (m) % 060 m
Habitat unit POOL RIFFLE GLIDE
Value 7Z |{Value 7% |Value Z
No. of units sampled ) ) b S
Average length (m) 25 () | 417 (1) |s80 (49)
Average wetted width (m) 2 /.95 2. 60
Averége chaanel width (m) 4 2.75 3)o
Average depth (cm) 0.35 13z 0.2b
Average area (m?) 1o () |7.72 129 |lz.00 (37)
Total no. of units in reach B1. 20 494.55 20%.00
Total area of units in reach (m2) 406.00 2228 .3\ Y, 20.00
Average area log debris cover (m?2) l 2.25 5.00
Average area boulder cover (m2) o ©.00 .0.00
Average area instream vegetation (m2) O. .00 050
Average area overstream vegetation (m2) ] Y7 .20
Average area cutbanks (m?2) S 5% l.]o
Average area total cover (m2) 2.5 L"bo\ 7.00 @Q [2.20 (62)
Average 7 substrate fines b0 222% 42,00
Average % substrate small gravel 4o b3, 2 4600
Average 7 substrate large gravel ®) 1223 12.00
Average 7 substrate cobbles O 0. 00 200
Average Z substrate boulder ) 0 .00 .80
Average 7 substrate bedrock O .00 ~,00

[ T S ———
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APPENDIX 6 Results of Owen Creek fish
population estimates.
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Mean fry size by sample site in Owen Creek.

REACH SITE MEAN FRY SIZE
' (fork length [mm])

45,
46.
51.
55.

v = B~ O

53.
52.
43.
42,
Klate Creek ‘ 4t

N U ~WwN
O 00 ~N O U BN

O O NN

mean 1 - 5 50.7
mean 6 and Klate Creek 43.3
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OWEN - CREEK pate 5/4/81 AReA B1.S_m?2 Csime# L
LENGTH ZL.7
TOTAL No /iAZ | BIOMASS linegr
SPECIES | AGE | fi-RANGE| I weenr | ¢, 3 7 BICMASS | DENSITY | DENSITY No / meser
Rainhowt | O+l 32-62)45.0) 103 | 51| 0.8]6375]45.63 | 078 0.8/ 2.9¢
o 1+168-94182.1| 603} 12 | 0.8| 150 99 .38 0.18 [XEX) 2.69
< » 156. 01 | 0.56 .92 3.6
Coho o+|45-67156.21 2.21 | 6| 0.8]| 200 | 44.17 025 0.5¢ 0.92
DollyVacder] 1+ 108 | 12,601 | | 0.8 25| 1595 | 002 °.(3 c.04
7 -
i , !
© ¢ HABITAT DESCRIPTION: side chaonnel! of immamn  stresm
.. Discharge &./) m3/5 [ 4 cFs) Gradient 1,2 %o
- Temperature (°C) 9 @ 1345 hrs. Turbidity  ©.7 m
. Hydraulic Type Pool Glide Riffle
% area ‘ 35 15
: mean width 4.73 3.0
* mean depth 0.25 ©0.075
" % cover 14 5
cover type!l AL NEA A v, oV, C
¢, zv
substrate? F 60/ $6 35, F/O/, S& 90
Cs '
COMMENTS::

1

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

2§ fines, SG small gravel, IG lar‘ge oravel, C cobbles, B boulders, Br bedrock
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OWEN CREEK pate §/9/81 AREA _26.Im2 SIE#_2.
tenctH _Z:4
TOTAL No /!A° | BIOMASS linaar
<peCIES | AGE | fl-raNGE| T WAE’EéLTT C, P n BICMASS DENSITY | DENSITY No /| nierar
| : . . \ . 29
- Gainbod| 04l42-c7 144y Jiio | 1BlosS | 20| 35456 | 0.37 0.4 4
-~ L+ 76 | 469 i1l p.5] 20| 9.35 | 0.02 0.10 0.2¢
< 18,81 | ©.39 o.sl 4,53
Cobo | O+ |55-¢1 {578} 232 | 410S]| 80 | 1851 | ©0.09 019 ©.45
i
© 4 HABITAT DESCRIPTION: (,pve) piffle area  with back channef
Discharge | 0.76 m>%/s (20 a%) Gradient
- Temperature (°C) q (D (400 hrs Turbidity 8.7 m
.. Hydraulic Type Pool Glide Riffle
% area 22 ' 78
; mean width .2-‘/‘ 8.3
- mean depth 0. %40 0.15
" % cover K3 O
_cover typel L'r I\II,OV
substrate? F 100 Fg/ S6 55)
| L6 40O
COMMENTS: /ao/ /n ///‘5 s'/\/e' Was Gctually o barck c/‘cr)n - /,

7
7his site  _reprecents o ';r/\{ bhad tat sam’»p/c or;/:y as

Jowisffc?am s"l-?p V.w:'} WA S w&s‘e"z buj’ a/uf'}«j SQWIJ-AI?-

1

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

2 F fines, SC small gravel, LG large gravel, C cobbles, B boulders, Br bedrock
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pate 5/4/81

AREA 92.6 M2

OwWeN __LREEK siE#_3_
LENGTH _[5.:5 M
TOTAL No /tAS | BIOMASS fingzr
SPECIES | AGE | fI-RANGE| I v?g!EéLTT c, P R BIGMASS | DERNGITY | DEMSITY  |No / meier
Batnbool| 0+ | 44-go | 81 0] 14t 158 L 081725 Yosis7 | 098 L L4 08
_- i+ { 92- 14| 85.21 7.20 8 |ogl o | 71.47 | ol 0.78 . §.b5
s [77.54 | ©-89 .92 5.33
Coho o] t4-¢5156.01 2.27 o8] 1.5 17.01 | 0.08 0.18 0.48
Dotk Vayden 0{ £6-58 1 57 .85 3 (o8] 315 ¢£.48 0904 | 0.08 o.z%t
l
mokitehhl = | 74-0230 43 | 1268 | 3 | 0.81 32§ } 41.54% 0.9%. 0.5 ! 0.24
4 HABITAT DESCRIPTION: 4//'de with small <ide pool
; _ : = ’
. Discharge Q.75 m3/s (2¢ 57(6) approX., Gradient |- 2 oé
"~ Temperature (°C) q Turbidity 0.6 m
-. Hydraulic Type Pool Glide ' Riffle
i % area /O 90
; mean _width .3 Z
- mean depth - 040
" % cover - 2
cover typel L L
substrate? F o s6 Fffo, S&G ‘/'lL
LG 20

COMMENTS:  poo! not elescrived

L log, B boulder, IV instream vegetation, OV overstream vegetation, C_cutbanks

2 F fines, SG small gravel, LG large sravel, C_cobbles, B boulders, Br be‘drock
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OWEN CREEK patE _6/4/80 AREA 123.8 M2 sie_ 4
LENGTH _18__m

TOTAL N5 /!A% | BIOMASS linear
SPECIES | AGE | fl-PANGE| I weiear | ¢, B A BIOMASS | DENSITY | DENSITY No [ neier
}lg,'h'bow o+ \44-71 |55.53 184 42 10.051 ¢4.6 | 121.99 0.52 0-99 3.59
. \x {77-/0119;.7 1 8.37 11 lo.esl 16.9 2 141.69 0-14 LY 094
. = '263.68 0. 66 2.13 4.53
Dolly Vaeden| O+ z8 | 1.95 | | o0.65] LS# 2,00 | 0.0l 0.02- 0.09
moohdehsh] = 14 | 42.01 i | o.t5) 7541 o4eg | .01 0.52 0.09
fs sucked £ 143 | 4093 | | 0.65{ 1,541 ¢a.06) 0.0} 0.50 0,09
i

{ HABITAT DESCRIPTION: piffle and head of 3/,J¢ i

: } i “” .
Z2on Anea (‘ah;/ o0 #.?;pe Q[

0.8 m¥s _ (28chs)

. Discharge Gradient [, 9/,

{ Temperature (°C) 4 o iurbidity 0.9 m

. Hydraulic Type Pool Glide. i Riffle

i % area ‘ S‘f 46

: mean width q 9

. mean depth 0.6 015

"% cover 12 [4 -

_cover typel L, 0V, 8 IV ov,L,8,¢
substrate? F‘/‘O% S6 20, L&20, 36'20) L6 49,

45; B727.5 A Bras CBS”F 25

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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DATE _kﬁ_,/l"_’

OWEN _(CREEK AREA _15 _m? site# 5 _
LENGTH _13 M
TOTAL No /:a? | BIOMASS finasr
SPECIES | AGE | fI-PANGE] fl whéxEéLTT C, P A BICMASS | DENSITY | DENSITY No [ merar
Rasnbed | 1+ | 75-85180.3-1 565 | 3 10.e5| 462 | 15.e8 0.06 0. 34 ©.31
N 2+ 122 1/9.24 | 0651 1.54 294.15 0.02 0.40 0.190
' 55. 43 0.09 0. 74 0. 4}
Coho i+ 1a2-108] 101 | 17.501 7 | 0.65] (0|l 014 J. 80 0.2
s l
{ HABITAT DESCRIPTION: slouah Juee habiint in_ one channel 0f braided
- ) J v .
Suwomp __Oown S‘llreﬁm DF [aecufcr C}é‘uw\
T
_ Discharge — Gradient O
Temperature (°C) 8.5 Turbidity .71l m
.. Bydraulic Type Pool Glide Riffle
¢ % area 100 '
; mean width 4
- mean depth LA
" % cover 50
_cover typel IV%OV%L
substrate? F 100

COMMENTS:: very heavy ouer 4vrom rooted 5/)ru!:5, j»mssc; duncd
j R

;-
aa' wat il

1) & A <

1

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

2§ fines, SG small gravel, LG 1ar"gc_grave]__ ¢ cobkles, B boulders, Br bedrock
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_QWEN_CREFK - oae 5/1/80 AREA 130 m? SITE#_©_
: : LENGTH __LO M |
. Y TOTAL No /!A< | BIOMASS linasr
SPECIES | AGE | fi-RaNGE| Fl wear | ¢, 3 A BICMASS | DENSITY | DENSITY nissas
Qoinboud O+l 44-cpl53. 8l 10l |10 108 2135 | 36.2%} O.16 | 0.28 2,13
, 1+ | 82-101189.41 1-88 9 0.8l 11.25| 88.66| 0.4 0. &8 13
s _ 124.901 ©.25 .96 3.26
Bolly Varded 0+ 152-0515661 1,85 | & 08 626 .85} 0905 | O 09 9.63
T Bl g-asalveoal sz | 3 {o.8) 3951 7923 | 003 | o0 6! 0.38
Z 90.78 | 0.08 | 0. 70 [ 0l
© ¢ HABITAT DESCRIPTION: , ffle alide arece
. : T
Discharge 0.6 m3/5 ( 21| C‘FSJ Gradient 0.5 o/o
'. Temperature {(°C) q Turbidity 0. 8% m
. Hydraulic Type Pool Glide Riffle
i % area jj =9
; mean width /3 7
+ mean depth 0.5 0.30
" % cover A 7
cover typel L, C L C
substrate? ¥ 60 , S€& IO’ 1LG10 FSO,. SG'251 LG)S
COMMENTS : Sarw’z;/e d 2 ritfles and ﬁgf%ov\ of /°'\_l/4 ~f/'0/d’/

1

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

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




- 93 -

| DATE _i,[ﬂ./.&)

OWEN CREEK AreA JOH4:m2 sie#_ 7
LENGTH _20.2:}4
TOTAL No /< | BIOMASS linear
SPECIES | AGE | fI-RANGE Tl w't:%:r C, P n BICMASS DE?\JSHY_ DEMNSITY No / n:“:::-'
Roipkoo| 0t |42-02 ] 52,21 155 1 321915142671 66281 0.41 | O.b% 2.1
: 1+ | 8o-—mitioz. 2l Wt | 17107951 22.6712bb. 15| 0.22 2.56 1L
N 24 wd-astti 35 | 273 ) 2 1 05) 2.7 | T72.82 1 Q.02 o. 70 0.3
> 405,25 1. 0.60b 2.490 ~3.3¢6
- Dolly faden) O S | 1760 ) L loas) 133 | 2.34 | 0.0l 0.02 0.07
o 314 |i~205| 31 ] 29371 1 8 | 09s0.67 1 313.23 1 0,10} 3.0 0.53
: = ' 25,671 0.11 | 3.903 Q.0
]
< HABITAT DESCRIPTION: qlide - Affle  in  smadl aomd /q,rc,rc- arevel avea.
; ; - J A
_ Discharge O,&m% ( 30 cFS\ Gradient .7 O/o
Temperature (°C) @ Turbidity 0. b m
-. Hydraulic Type Pool Glide . Riffle
¢ % area - §9 /
: mean width 5.4 3.6
- mean depth .70 0.30
% cover 19 322
_cover type!l LJ' 0\/’, C; B B’LOV
substrate?

F30,$6 50, LG 15 F5, 8625 L¢ 35

BS Clo, 330

COMMENTS: - ¢/ole 1 Ffle arcac cresaded éu ,r;/};/ar thar o wmé/ Ao

C()nJ/.'f?'ﬂn_,’: /?974 g;Z/[/zeé é //V . nﬂ‘/ mo@z/ac/ n aArea

gzg&r.f rasm///n/}a //017' /Oat/ V/ﬂ V/«ﬁ

1o 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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| oate 5/9 /80

- _QWEN CREEK AREA 520 M2 SITE%_&_
LENGTH 34 M
G , YOTAL No /ra= | BIOMASS linagr
SPECIES | AGE | fI-RANGE fl V\,’glEé:T C, P n. -} BICMASS DENSITY | DENSITY No n:ef:r
eainboul 08 132-26 14221 0% 12 | 0.6 200 | 2426 | 0.0F 0.08 0,48
(+ L1081z l1o L8t 2 los]| ol Bt | ool | o./b 0.1/
o 2+ 120 | 18.490 | 0.5 2.041 3.8l |L0.0! 0.07 0-0¢
= 428 | 006 | ©0.28 | 0.¢3
“ Sewl prins w-331%.2103213 0.5 6.0 | 1.41 9.0! £ 0.0l o. il
Suckess | £ 128-71 1433 1,65 [ 1w | 05] 22.0] 52710 | 00k | o0.10 0.59
i |
" ¢ HABITAT DESCRIPTION: sloyah habitat  1n Swamp
- Discharge — Gradient O
Temperature (°C) 12 Turbidity -
-. Hydraulic Type Pool Glide B Riffle
¢ % area (OO '
" mean width 17
* mean depth 0~5v
" % cover 90
cover typel IV, L
substrate FL1OO
COMMENTS: Q.7 km downstream from Quen lake. .

Ail +rout PV

QMJ mzo<1( ‘A?/ &rgun -(/om uc’}e-vﬁa,}{w cloze o Spen

wWater =~ nNot 1n densage jastream uefi_e-}—a_%[cm ,

Sifc reofcsen‘fwﬁwg 07[ hoél‘7l&)1' in dbe areca |,

1

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

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




- 95 -

OWEH CREEK " DATE SZQZQD AREA 40 m2 SITE # f! .
- LENGTH _10.3_pm

TOT No /A | BIOMASS linaa:
SPECIES | AGE | f1~-RANGE l Vc‘glEé:T C, P n BlONf\AI:SS DE?\JSHY | DENSITY No/ nierer
fankon | Ot132-53|42.6] 0.85 120 | 07 | 42,86 | 3658 | 1.05 | 0.90 4.0
- |+ 107 | 1%. 051 | 0.7 1,43 ) 18.64 | 0.04 0. 4L 044
. ) . 55.221 1.99 | (.36 4.320
Zloms b £ 122-920 3Ll o] 25 { 0713591} 22,95 | ©0.88 | ©.5¢ 3.47

{ HABITAT DESCRIPTION: gse€ - ~ ffle 10 4 vere arca jusd below Oua Cokc

. Discharge 0.1 VY)B/S ' / 3.8 C'C5§ Gradient <05 DA
: Temperature (°C) {2 'i‘urbidity VCICAf
-. Hydraulic Type Pool | ' Glide ) Riffle
¢ % area 76 . S 24
: mean width . - 4.4 : . 3.0
- mean depth : v 0.3 ’ : 0.10
% cover | 3 o
cover type! L : -
substrate? Fl§’ S 10, L ¢ So FS,S$620 1655
C L5 : ¢ 3o
COMMENTS :

1

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

2 g fines, SG small eravel, LG larte oravel, C cobbles, B boulders, Br bedrock
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KLATE C REEK L DATE é[ﬂlBQ AREA - 244 m2 site%_ |

(oweN L. TRiB) . LENGTH _ 1.0 m
No /M= | BIOMASS inaar
SPECIES | AGE | fl-RANGE ¥l WhélEé:T o P n BngmsLss DCENSITY | DENSITY No / Lr
Cainbol O] 38-53 1 du.0l 094 | 8 J08s| q.4] | 8.85 | 0.39 0.36 1. 05
. I+ | 92-921 80,0} 5.58 L {9851 F.0b | 39.40 0.29 AL 0.78
- = . 48.25 0.(;8 .97 .83
Delly Vardeed O+l 48-4414g.6) 14 | 2 [ 0.851 2.25 | 2.69 0.10 Q.1 ‘p.2b
LA _ _

© ¢ HABITAT DESCRIPTION: Glide - i ffle reples evtoate of dhe stveam

Discharge 0.02 m3/5 / 0.718 (,%X Gradient 2.5°%

N V4 .

- Temperature (°C) —_ Turbiditv C/eaf

-. Bydraulic Type Pool Glide i Riffle

i % area L Bé ‘ /4

; mean width ' . 32,0 ' 1.7

- mean depth - ' 0.25 ol

" % cover ' é‘/‘ Z‘IL

cover type!l ' .Ll*ﬂli.c- Z/, 0V/ <
substrate? : F%Oi Sé 501 L5/0 FZOI S& 70/L6’/0
COMMENTS:

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

2 F fines, SG small gravel, LG large sravel, C cobbles, B boulders, Br bedrock
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APPENDIX 7 Owen Creek standing crop calculatioms.



a)

Coho

(1)

(ii)

Fry

Yearlings
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density
area

standing crop
mean weight
density

area

standing crop

mean weight

0.14/m2 in reach 1
27,320 m2

3,825 (7.9 kg)
1.2 x 1079(55.6)° = 2.06g
O.l4/m2'in reach 3

127,500 m°

17,850 (216 kg)

1.2 x 1073(100.3)3 = 12.1¢



b) Steelhead

REACH HABITAT SITE STEELHEAD DENSITY -REACH ARgA STEELHEAD NUMBER
0+ 1+ 2+  HABITAT (m®) % o0+ 1+ 24
1 side channel 1 .78 .18 0 pool? 1,860 (7) 1,450 204 0
complex
riffle area 2 .37 .02 0 riffle 7,060 (26) 2,610 52 0
glide (pool) 3 .78 .11 0 glide 18,400 (67) 14,350 2,024 0
.64 .10 0 27,320 18,410 2,280 0
2 glide-riffle 4 - .52 14 0 glide riffle 8,490 4,410 1,190 0
(representative)
3 slough 5 0 .06 .02 slough 127,500 0 7,650 2,550
(representative)
4 riffle glide 6 .16 - .09 0 glide-pool- 9,250 1,480 830 0
(representative) riffle
5 glide-riffle 7 41 b .22 .03 glide-pool~ 20,270 8,310 4,460 600
(representative) (.20) (.11) (.015) riffle (20,270) 4,050 2,230 300
.30 .17 .02 40,440 12,360 6,690 900
6 slough 8 (.025) (.005) (.005) pool (slough) 1,840 .(36) 46 10 ‘ 10
pool-riffle 9 (.502) (.02) 0 riffle glide 3,250 (64) 1,630 65 0
.261 .013  .003 5,090 1,676 75 10
218,200 38,330 18,715 3,4602
(.18/m?) (.086/m?) (.016/m")

reach 1 pool densities assumed equal to glide densities

half of rainbow population in upper half of reach 5 and reach 6 is assumed lake resident



Steelhead standing crop

fry biomass

(kg)

yearling biomass (kg)

24+ biomass

total biomass

(kg)

I
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38,330 x

38,330 x

18,715 x

18,715 x

3,460 x

3,460 x

284.9 kg

(1.065 x 107°(50.5)°)

1.37g

(1.065 x 10-3(92.0)3)

8.29¢g

(1.065 x 10™°(128)3)

22.33g

52.5 kg

155.1 kg

77.3 kg
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APPENDIX 8 Projected benefits (smolt yield)
from Owen Creek enhancement.



- 102 -

a) Flow control

AREA YEARLING DENSITY (NO./MZ) INCREASED YEARLING
(m2) PRESENT ENHANCED INCREASE NUMBERS
Reach 1 27,320 .10 .15 .05 1,366
Reach 2 8,490 .14 .15 .01 85 -
1,450

Assuming 0.3 smolts/yearling roughly 435 smolts, 65 adults and 16 adult
escapement might be produced.

b) Fry recruitment (via stocking and gravel introduction)

AREA FRY DENSITY (NO./M2) FRY NO. YEARLING INCREASE
(mz) PRESENT ENHANCED INCREASE REQUIRED DENSITY NUMBERS

Owen Creek 227,000 0.18 0.7 0.52 118,000 .064 14,500

Assuming 0.3 smolts/yearling roughly 4,350 smolts, 650 adults and 160
adult escapement might be produced.
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APPENDIX 9 Results of Gosnell Creek fish
population estimates.
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GOSNELL CREEK

 pae 8/ /80

SITE#_ ) _

AREA /68 m?
LENGTH _Z/ 1
— MEAN TOTAL No /*A= | BIOMASS linear
spECiEs | AGE | fI-RANGE]  fl WEIGHT C, P n BICMASS DENSITY | DENSITY No /[ nicter
Rainboul 0+137-651 492| 132 | 18 | 06| 30.0] 29.68] 0-/8 0.24 1942
3 1+#177 -921 82.4) .04} 11 | 0.6 /B8.33) [10.78] 0.1/ 0. 66 2,87
Dol V Ot 4 -68| 51,01 1.18 4 1 0.6} bL.67 9.17 0.04 0.05 }. 0.3
L U .
ki O 8 | 2201 1 | 0.6] 1.b7 | 433 | 0.o1| o0.03 ) ©0.08
intace | — | 39-40[29.5) 071 ] 2 {0l 333 ) 2.36 | 002 0.0l 0.16
i
© ¢ HABITAT DESCRIPTION: edae of ridfle - ra pid
. - T
.. Discharge 2.8 mi{ f /00 ¢7[5> Gradient 0,7 DA
- Temperature (°C) 9 @ /Y430 ﬁ/‘rs Turbidity cleayr
.. Hydraulic Type Pool Glide - Riffle
i % area ' jO0
" mean width /9 \/:ﬂfsam,o /caD
- mean depth : ‘25
% cover /
cover type! A} ov
substrate? FS, $6¢ 45
L6409, ¢ /0
COMMENTS:

1

2

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

F fines, SG small gravel, LG large gravel, C _cobbles, B boulders, Br bedrock
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GOSNELL

oate 8/9/80

AREA .L2_§_§M2 SITE#_ZL

| CﬂEi:"K
' LENGTH _23_m
SPECIES | AGE | fl-RANGE| I WEIGHT C, P A RIGMASS &‘:?4/53; _ ao?r’fs?rsys No / b
Painkow 4 p7-88187.51 7. 14 2 0.7 1 2.86 20.29 0.02 0.16 0.12
Loho O+ &1-52451.3| 62} 2 | 07] 4.29 .96 0.03 .06 _o.m
0+144-521507 1,30 6 1074 2.81 . 1b 0.07 0,09 0.37

D'é“y Vacde

{ HABITAT DESCRIPTION: Glide habitat in_ Cesne il Ciecei  side rponnel
. Discharge - Gradient 0.5 °/

. Temperature (°C) 6.5 Turbidity  Zlca/

. Hydraulic Type Pool Glide Riffle

¢ % area J 0O

; mean width 5.8

* mean depth 0. 40

" % cover 3 g

cover typel ov, L, C

substrate?

Fi1o, 650, L6 40

COMMENTS:

1 g log, B boulder,

IV instream vegetation, OV overstream vecetation, C cuthanks

2§ fines, SG small gravel, LG larhe¥gravel. ¢ cobbles, B boulders, Br bedrock
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COXx (CREEW

 pate 8/9/80

AREA 118 _m2

SITE#_/__
- (GOSNELL TRiB.) LENGTH _ 33 M
- TOTAL No /2% | BIOMASS linagr
SPECIES | AGE { fl-RANGE ﬁ V\céxEé:T G P ] n BICHMASS DENSITY | DENSITY No n;ef:r
Raiokod| Orl4i-£2 {450 100 | & loa i 74| 7.1 006 | 0.06 0.22
o [+ 72-741 73.00 4.15 | 2 | 07| 2.86] 1l.8% 0.02| o0.i10 0.09
= /B-45 0.08 0.6 0.31
Loho O+|41-65154.5] 1.99 19 1 0.7 1271 £4.1] 0.23 0.46 . 0. B2
L vl 2-93l 7806l 5861 T 107 110.0 | € ¢ 0.08 2.50 0.3¢
= : 112.72 0.34 0.4¢ {1z
DallyYacde] OF 48 /11 J Vel 143 1,58 0,0 0.0/ 0.04
-, .
1

© < HABITAT DESCRIPTION: ,ffle -zl de - pool
. . d 1

hAL}'}au[ in Cox Creck <idechannel

. Discharge 0.06 ;773/5 [ 2 Cé) Gradient /.5 %%
Temperature (°C) /10.€ < ':I‘urbiditv clea—
-. Hydraulic Type Pool Glide ) Riffle
i % area 73 /0O /7
; mean width 4.1 /.25 /.78
’ - mean depth 0.28 0,20 0.5
" % cover /8 /3 /
cover type!l _ov, ¢, L, Iv IV v
substrate? F 44, St 19, F /5, $6 S0 gé‘-}fl L6 58
L6 3¢, €3 L6 30, ¢ & c 2o
COMMENTS : mamnstem at this peat waes mes fﬁv j/:all:

wilth mean wetted width of IS 202 m mean depth

1

L log, B boulder, IV instrecam vegetation, OV overstrcam vecetation, C cutbanks

2 g fines, SC small gravel, 1G 1ar;p;e oravel. C cobbles. B beulders, Br bedrock
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APPENDIX 10 Results of fish population estimates in the
Morice River mainstem and sidechannels.
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MoRICE RIVER SIDE CHANNEL DATE 1/4 /80 AREA 2.0 M2 SITE#
mite 33 : LENGTH Z22.b M
‘ No /iAL | BIOMASS linesr
SPECIES | AGE | fl-paNGEl §I w’g%fft C, P n J&I&%s DEndiTY | DENSITY No / nicrer
Poinloot | 04 | 34-q,134.8| 0-081 19 104 | ZL1 /4. 40 4 0,18 9.12 0.43
. 1+ 12 | 4.4944 | tog] 1.1 4.99 1 0. 01 0.04 0.0S5
- 2+ N8 117.501 | o9t 1.1 1944 | 0.01 0.1b 0.05
= 38891 0.20 .32 /.03
-Coho | O+ |38-44143.9] 1.03 7 1045 17.78 7.44 0.0 Q.07 0. 34
wothdebll O+lzy-golses|goua | & {09556 135110051 0.1 0.25
N Dage 2 1o0.98! | 109l 1.0 ) 1091 001 | 0.0} 0.0%
j —————

© 4 HABITAT DESCRIPTION: p~{fle amd portion of ?LL/,-‘ i Side chenned
. X , .

. Discharge o Gradient -
_ Temperature (°C) . || 'i‘urbidity clear
. Hydraulic Type Pool Glide " Riffle

i % area : i 73 ' 27

" mean width . 5.2 . 5.5

- mean depth : : : J.29 _ - 0.0%

" % cover. - ' -7 _ .CD
cover typel ‘ L : —
substrate? . . F{ASG g0 £ QO) SG (S

LG IO C$ LG 4, ¢/
COMMENTS:

17y log, B boulder, IV instream vegetation, OV overstream vegetation, C cutbanks

2 f fines, SG small gravel, 1G 1ar1ge eravel., C cobbles, B boulders, Br bedrock
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—
[

MOQICE_RIVER _MANSTEM *° pate 7/4/80 area 163 M2 SITE#_____
EDGE  InitE 3% : LENGTH _ 21 1A
; TOTAL No /M= 1 BIOMASS finezr
SPECIES | AGE | fI-RANGE| I v\,"véxEé:T G, P n BICMASS DENSITY | DENSITY No [/ niuaer
Loivbonl 0+ 130- 434073 03519 0.6 15.0 | 11.27 0.9 0.07 0.7l
L daccl Ot 1224512481 0,15 F |0.b| 47| 5.00 | 004 | 003 | 032
{ HABITAT DESCRIPTION: edse of mounstewn [ 7er halordat)
: : —=9 < _ 7
- Discharge o Gradient _—
~ Temperature (°C) 13 Turbidity Acar
: Hydrauiic Type Pool Glide‘lfF/af) 'Riffle
: T 7
¢ Z area OO
) mean width —
- mean depth 0.20
" % cover - > |
cover type!l L
substrate? ng S6 2o
/G 65 € /0
COMMENTS : Su é < -//‘A/nLg_ /4 J&g W/;}'A 741’/ e

1

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

2 g fines, SG small gravel, 1G 1arxge cravel, C cobbles, B boulders, Br bedrock
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MORICE RIER S DE CHAMVEL -

DATE lﬁl@

area 13 m?

SITE %
mILE 32 *2 LENGTH 2.3 M
TOTAL No /i | BIOMASS tinear
SPECIES | AGE XfI—P\ANGE T W'élEé‘:lT c, | 7 T aio;ﬂss DENSITY | DENSITY No / neier
Cowboal 0rl3s-cilarzl 0.831 (9l o717 14| Q.48 024 0.20 | [.27
_ v l73-83178.0l 542 1 2 1 0712.861 14.62 | 0.03 0.13 0.13
— = 37.10 0 .27 0.33 ]. 40
Voho | Ot lac-831549./12.70 122 | 0.7 3143 | 84.94| 0.28 | 0.7 [ %8
M‘.{eﬂ. O% 48 -pslsgn | 220 14 | 0.7) 20,00] 43.48 ) 9.8 _9.39 0.9%
"IN Dree 78 Vozel 1 Lol 43| 0.36 | 0.0i- | >o0.0i 0.07
© ¢ HABITAT DESCRIPTION: small side channed Ip&o/ bhaloi ot wsith
- Discharge — Gradient 0. Q-QA;
_ Temperature (°C) [l Turbidity clear
-. Hydraulic Type Pool Glide -‘Riffle
i % area | 0O '
’ mean width 5.0
- mean depth 0.35
" % cover G
cover type!l OV}LL
substrate? FZO <G4 1S
LG 55' C [O
COMMENTS : swatl - S/a/c channe! w://\_/ong . 920/ fe o Fa?
A é79bo/ 250 m»m /b/zg . zfe?q s/zpéérv\s a;/’ &sf557%”éh?‘qq Gkr“c/
r/j /;.A/f o 7~ </73<;/(/g f/%c\ ., Fmy  yfec o in fso/éfea/

ﬂoO /5

/
/m side cBopitiel

L./l ‘/afﬂrc// éars

1

L log, B boulder,

IV instream vegetation, OV overstream vegetation, C cutbanks

2 f fines, SG small gravel,

LG lar}:e eravel. C cobbles,

B boulders, Br bedrock
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Moice RIVFR S IDECHANNEL pate -7-/1/19

area 264 m? sires_ [
miLE 32 # 1 LENGTH 3.8 M
5 TOTAL No /tA* | BIOMASS linaar
SPECIES fl-eANGEl I w'é?ém C, P 7 BIGMESS | DENSITY | DENSITY No [ merar
Rainkp -6l 44l 14 12910714143 147.2]) ) O U 0.13 2,00
. ¢7-951 8230 629 | 3 107 429} 26.96 | 0.0 0.91 ©.2!
) 74,171 0.2 | D.20 2.3
 Zhinook 9 |22s | 1 loa|1#3| 323|200 | 001 | 0.0
| S@_Aauﬁsfn 42 1 2.08 | 0.7 .43 .27 > 0.01 .o, o) o .10
LN Dace 11-123| 64 3,73 | 421 0.7 58.67) 218.33 | o016} 0.0 4.2
" ¢ HABITAT DESCRIPTION: alide - ~Efle in pnde  <ide chanpel
. : ) -
- Discharge Gradient (0.5 9/,
: Temperature (°C) 1O Turbiditv (./60{ v
-. Bydraulic Type Pocl Glide .Riffle
i % area 2. 28
" mean width ‘1 26
- mean depth 0.40 &.25
" % cover S (@)
cover typel L -
substrate? FlO} S6S.L&G (O Ffr, 56-5‘,\1.6»;2/0
Ces BS ces, B85
COMMENTS : '
1

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

2 F fines, SG small gravel, LG larfe gravel, C cobbles, B boulders, Br bedrock
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MOLICE EVJER _SIDE C HANNEL  DATE 212/}22 AREA [07 _m? sire#_| .
- LAMPREY CONFLUENCE ' LENGTH _[€.5 1A
— FAEAN TOTAL No /i42 | BIOMASS limexr
© SPECIES | AGE |fl-pancE|l T |wEiGHT | C, | B A BIOMASS | DENSITY | DENSIY  INo /[ niewer
loloal o l4ous |44s| 0as | 8 | 07 wes {1083 [ o | 000 | o3¢
1+ 188-41141.7] 8.35] 3 071 4.29 | 35.34 | 0.0% 0.33 0.29
2+ wl L4571 ] 0711443} 20,8 } _0.0! 0.14 0.09
z 466,98 | 0.1 0.62 [z
ook ! Ot gz-0916021 249 113 | 071/8.87 ) 4628 | 0.17 0.43 .20
Gho | > | 45-85] 650l 370 | 9 |07 |mge| 4767 ] 012 | o044 | o.83
‘Muchichd] Ol as-sal49.0) 1ea| 3 (@71 429] 725 ) 0.04| 0.07 0.28
WNDace | = {ga4-62148.0) 130 2 | 071 2.86] 3.71 0. 03 0.03 0./18
© ¢ HABITAT DESCRIPTION:
Discharge - . Gradient 0-1%%
_ Temperature (°C) /0 Turbidity Aear
© .. Hydraulic Type Pool Glide _Riffle
i % area -/00 ’ '
;mean width .9
* mean depth 0.20
" % cover 13 _
cover type? [_,] 9‘/; G/L =/
substrate? - F‘/‘Ol Sé Yo
L6 20
COMMENTS:  s,de channe] characterized by /&VV% sgoﬁafis w1

i /
[itt]e or no cover Several 194;,5 wi 4 c/€<,p, <lory nintev amd

/
OO A Oy
va : -

1

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

2 F fines, SC small gravel, LG larfe gravel, C cobbles, B boulders, Br bedrock
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MOLILE R\WER S IDE CHANNEL DATE.é/i,Z_B_D ARz 243 _m2 simes_2
LAMPREY (ONFLUENCE. ' LENGTH 23.8 1
10T No /M= | BIOMASS lines

SrECIES | AGE | fl-RaNGE! T \\‘/\Q%LTT C, P n BlOrﬂ%S DE?\JSHY_ DENSITY No / nizie
Carnbow! O+l 36 -44143.2 0.7 121 10.8] 26.25) 22,95 | 0.l 0.9 .10
Lohe orlib-47146.310.801 ¢ |©.¢1 7.50] &.03 | 0.093 0.02 0 .32
Chalwookd 1+l za-colsasl2.32 ) 2108} 250y .79 | 20l 002 | Ol
LN Dace. s 5 -571c3.00 173 1 3 0.81 23.75] .48 J.02 '0.03 0. 1b

)

!

" 4 HABITAT DESCRIPTION:

S/;v/e7pgol ha é: tot in  side channe/

/“/~7[7[/€ - Tﬁﬂﬂ/"

. Discharge

Gradient

o- 1%

{ Temperature (°C)

1Q

Turbidity

clea,

. Hydraulic Type

Pool

Glide

" Riffle

i % area

29

&/

" mean width

* mean depth

" % cover

_cover type!l

substrate

2

COMMENTS:

this

r's

J//e; 0.

2

Q/‘o/c

<>164¢r711€%f

in__the Lﬂmlp/c% C‘dn//q\‘/‘"p(-é’

1

2

¥ fines, SG small gravel, LC 1arhe gravel, ¢ cobbles, B boulders, Br bedrecck

L log, B boulder, IV instream vegetation, OV overstrecam vegetation, € cutbanks
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Morice RweR Mueg 2! " oae l[ﬂ.&Q

AREA 535.5m2 SITES

LENGTH 34 _M
= : ' 10 No /A2 | BIOMASS linear
SPECIES 'AGE fl-PANGE| fI WhélEé‘:lT c, P n BIOIIQESS BENGITY | DENSITY No / nieter
Reho | O 127-49129.6| 0.68 | 41 | 0.7158.57 | 3a.7¢ | 0.1 0.07 .72
L r les-a41834| 6.0} 7 | 06| 11.671 76.961 0.02 0. 14 0.2%
- 24 1ol Y097 | 1 1 o6y 1,67 18.29] £.0l 0,03 0.05
— = | ' 13499} 0.1¢4 024 | 2.11
Chinoole | 0+ 165 -73) o] 326 | 14 {06 | 2333 | 76,06 | 0.0% 0.14 0. 69
(ho O+1S3 -6 | 58.2] 2.4 O.b| 500 1206} 001 | 002 | 0.5
“wachdchid] orla -4l 4sal 126 | 5 |06} 833 ) 049 | 002 | 002 | O.25
INDace ! = |27-69) 445| o7 | 40 | O.b | 6667 | 7! 20 0.17 0. 13 1:96

b

" { HABITAT DESCRIPTION: Morice Raver

side chonnel @ mile 21 . Glide

’7[{/6 1?&/él.7tob7t N 3,—4./&/5

» f-Discharge — Gradient /.ZﬁS'aé
i_Temperature (°c) /O 'i?urbidity clear
.. BHydraulic Type Pool Glide -.Riffle
i % area 4 £ 3
: mean width | 5 | 7
: mean depth 0.40 0 lo
" % cover o) &
_cover typel c, l_fDV,, IV %L; ov

substrate?

Fl5 SG40,L645

ES, SG38 L6460

COMMENTS : Very “open' chaaned with chennel widlh 2 2x
[ j B

welfed /Njc/f% :

1

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

2 g fines, SG small gravel, LG larlge eravel, C cobbles, B boulders, Br bedrock





