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| NTRODUCTI ON

This report is part of a three-volune set of publications that
summarizes the information gathered during a two and one-half year
study of the fisheries of the Swan River drainage in relation to
potential small hydro devel opment. During the course of this study
MDFWeP personnel conducted aerial and ground surveys of al nost
ever% tributary streamin the Swan River drainage between Swan and
Li ndbergh lakes (Figure 1). This information was collected in
order to obtain a reliable basin-w de database which was used to
eval uate the potential cumulative effects of a nunber of proposed
smal | hydro devel opnents on the fisheries of the drainage (see
Leathe and Enk 1985) . The fish popul ation, fish spawning, and
habi tat inventory information presented herein will hopefully be
useful to fisheries managenment personnel and |and managers invol ved
in evaluating the potential on-site and downstream inpacts of such
activities as small hydro devel opnent, road and bridge
construction, and tinber harvesting.

Each nanmed tributary streamis treated as a "chapter" in this
report and the streans (chapters) are ordered al phabetically. The
first part of each chapter is a table that specifies the |ocations
of all sanpling sites as well as the date(sg when the surveys or
neasurements were performed. Al locations are expressed in stream
kilometers, which are nmeasured beginning at the nmouth of the stream
(i.e. thepointwhereit joins a |arger stream the Snan Rver, or
a lake). Followng the table of locations there is a reach-by-
reach narrative summary of general habitat characteristics, out-
standing features of the stream and fish popul ations and spawning
use. An attenpt was made to rank many of the neasured paraneters
relative to other surveyed stream reaches in the drainage. The
met hods used to collect this information are described el sewhere
(Leathe and Graham 1983, Leathe and Enk 1985, Leathe 1985).

At the end of the reach-by-reach description of each stream a
bi ophysi cal inventory map has been included that displays reach
boundaries, bridges, and other key features described in the |egend
éFigure 2). StreamKkiloneter marks have been placed on each map to

acilitate the |ocation of measurenent sites presented at the
begi nning of each stream summary. Tomnship,.range, and section
lines were also placed on the maps to assist in the relocation of
sanpling sites and also to aid in the determnation of property
ownership since a substantial amount of "checkerboard" |and
ownership occurs in the Swan. A set of standard U S. CGeol ogica
Survey 7.5 mnute topographic quadrangle base maps (with kil onmeter
markings) used for this study will be kept at MDFW&P headquarters
in Kalispell

Finallﬁ, fish population information and some of the nore
i nportant chenical and physical paraneters for each stream reach
are tabulated in Appendix A Detailed information on the distribu-
tion and intensity of bull trout spawning in the principal spawning
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FIGURE 1. Mp of the Swan River drainage, Montana.
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Upper boundary of reach (i.e. Rl = Reach 1)

Stream kilometers (beginning at mouth)

Bridge

Intermittent flow during late summer or fall

Debris accumulation in stream channel

Marsh

Single beaver dam

Series of beaver dams

Potential obstacles to migrating fish:

Height: (i.e. 6 meters)

Type: L (logs), C (chute or cascade),
Bd (beaver dams), BR (bedrock),
F (waterfall)

Bull trout (DV) spawning areas:

Spawning area boundary (i.e. A-A, B-B, etc.)
Redds per kilometer (i.e. 4.7 redds per km)

High density bull trout spawning area

Legend for biophysical inventory maps.



streansduring the years 1982 through 1984 is graphically depicted
in Appendix B. Raw field data collected during the study is on
file at the Mntana Department of Fish, Wldlife and Parks head-
quarters in Kalispell. Aso, raw stream habitat data, fish
collection data, and sunmarized habitat and fish popul ation data
were entered and stored into the Discovery conputer system at the
MDFW&P of fice in Kalispell.



BARBER CREEK

Locations of physical and chem cal measurement stations
and other installations in Barber Ceek,
atributarytothe Swan R ver.

Beach Locat i on(s) ltem Dat e(s)
1 kmo-4.5 Location of reach
2 km4.5-8 Location of reach
km 5-7 Habitat survey section 7127/ 83
km 6.5 El ectrofishingsection 7125/ 83
km 4.5 Di scharge measur enent 7121/ 83
km 4.6 VWter chemstry 9/ 22/ 83
kb N/ nhn t her nanet er 8/ 3/ 83- 8/ 10/ 83
Reach 1

This reach was not ground surveyed but V\as_surve?;ed by helicopter
on 19 Septenber 1982. Beach | of Barber Creek is a third order stream
having a relatively sahl drainage area (16.5 square kilonmeters) and

a | ow average channel gradient (2.0%. The channel width was estimated
to be 2-3 meters. The streanbed material was conposed nostly of sand
and silt. The D90 was estimted to be low The channel debris was

| ow and there were no fish barriers observed. Marshes were cannon
throughout the reach and the stream braided frequently.

Beach 2

Beach 2 of Barber Creek is a third order streamhaving a relatively
sam | drainage area (8.9 square kiloneters) and a noderate average
channel gradient (4.7%. The estimated maxinmum sumer water tenperature
for this reach duri n% 1983 was rel atively | ow (50°F or 10.0°C) and
conductivity during the |ow water period was high (342 m cranhos).

The discharge during the habitat survey was 2.3 cfs and the estimated

| at e sunmer flowwas 0.7 cfs. The streamhad an average wetted width
of 2.4 meters and was conprised of 2% pool, 25%riffle, 60%run, and
13% pocketwater-cascade. There were no high quality (class I, II,

and I11) pools in the survey section. The streanbed was cogg)rised
mainly of |arge gravel (35% and sand (26% with |esser S of
smal | gravel (25%, cobble (8%, silt (4%, and boul der-bedrock (2% .
D90 was 11 centineters, indicating that the largest particles of
substrateinthe streanbed were snal| i n conpari son to other stream
reaches in the drainage. The reach had a noderate anount of channel
debris (40%' and channel stability was good (rating score = 72). There
was a noderate amount of instream'cover (31% which was nostly canprised
of debris and boulders. Total overhead cover was abundant (82% and
overhead cover due to overhanging vegetation (wthin one neter of

the water surface) and undercut banks was noderate (36%.

Stream Feat ures

~ Wthin the reach boundaries there were no observed barriers to
fish mgration or promnant features. Streanflowwasinternittent



inlate Sumer at km8.0, the designated upper boundary.

Fi sh Popul ations and Spawni ng Use

At wo- pass popul ation estinmate was obt ai ned by el ectrofi shing
a 100 msection of this reach on 25 July 1983. The density of 75 M-I
and | onger cutthroat trout (the only species captured) was |ow(39/300
The density of "catchabl e-sized" cutthroat trout (150 nmand

I'onger) vs al so | ow (18/300 m).
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BEAVER CREEK

Locations of physical and chenmical measurenent stations
and other installations in Beaver Creek,
atributary to the Swan River.

Peach Location(s) ltem Dat e(s)
1 km o-7 Location of reach
2 km7-12.5 Location of reach
3 km 12.5-19 Location of reach
km 16.5-18.5 Habitat survey section 9/ 14/ 83
km 16.5 El ectrofishing section 9/ 20/ 83
km 17 Di schar ge neasur enent 9/ 14/ 83
km 13.5 VWater chemstry 9/ 22/ 83
km 16. 6 Max/ min t her nonet er 8/ 18/ 83-9/20/ 83
Peach 1

This reach was not ground surveyed but was surveyed by helicopter
on 19 Septenber 1982. Peach 1 of Beaver Creek is a fourth order stream
having a relatively | arge drainage area (62.1 square kilcneters) and
a low average channel gradient (1.0%. The channel w dth was estimated
to be 3-5 neters. Channel debris was low and there were no fish barriers
observed. The streanbed material was conposed nostly of gravel. The
D-90 was estimated to be low Some marsh sections were observed in
the reach. The entire reach was surveyed for bull trout redds in
1982 but no redds were found. This reach was not surveyed for bull
trout redds in 1983. A one-pass popul ation estimte was obtained
by ot her Montana Departnent of Fish, Wldlife and Park's personnel
who el ectrofished 183 m 122 m and 122 msections of this reach (at
km1.5) on 12 August 1971, 18 August 1965, and 12 August 1965, respect-
ively. Average densities of fish 75 m and |onger were |ow for cutthroat
trout (48/300 m, and noderate for brook trout (129/300 nm.

Peach 2

This reach was not ground surveyed but was surveyed by helicopter
on 19 Septenber 1982. Peach 2 of Beaver Creek is a fourth order stream
havi ng a medi um si zed drain O?e area (36.0 square kilonmeters) and a
noderate average channel gradient (4.9%. The channel width was estimated
to be 4-5 neters. Channel debris V\ﬁS noderate. A log jamat km 11.0
was considered to be a possible barrier to upstreamfish novenert.

The streanbed material was conposed of gravel and cobble. The D90

was estimated to be noderate. A few log jans and short cascade sections
were present. The entire reach was surveyed for bull trout redds

in 1982 but no redds were found. This reach was not surveyed for

bull trout redds in 1983.



Reach 3

Reach 3 of Beaver Creek is a second order stream having a
relatively smal|l drainage area (15.0 square kilometers) and a noderate
average channel gradient %5. 2% . The estinated naxi numsunmer water
tenperature for this reach during 1983 was relatively | ow (55°F or
12.8°C) and conductivity during the lownwater period was | ow(102
mcromhos).  The late summer flowwas 2.9 cfs. The stream had an
average wetted width of 4.0 neters and was conprosed of 5%pool, 12%
riffle, 80%run, and 3% pocketwat er- cascade. here was a noderate
density of high quality (class I, Il, and Ill) pools (11.0 per kil aneter
of streanj. he streanbed was conpri sed mai nl'y of | arge gravel (49%
and cobble (199 with | esser amounts of small gravel (16%, silt éll%,
sand (3%, and boul der-bedrock (2%. D90 was 18 centineters, indicating
that the |argest particles of substrate in the streanbed were small
in con?]ari son to other streamreaches in the drainage. The reach
had a high anount of channel debris (88% and channel stability was
good (rating score = 64). There was a noder ate amount of instream
cover (37% which was nostly comprised of |ogs and debris, Total
overhead cover was abundant (72% and overhead cover due to over hanEi ng
vegetation (wthin one nmeter of the water surface) and undercut banks
was abundant (67%.

Stream Feat ures

Beaver dans were common in a 0.3 kmlength of streamin the vicinity
of km 13.5.

Fi sh Popul ati ons and Spawni ng Use

A two- pass popul ation estimate was obtained by el ectrofishing
a 97 msection of this reach on 20 Septenber 1983. The density of
75 mm and [ onger cutthroat trout (the only species captured) was very
high (285/300 ). The density of "cat&able-sized" cutthroat trout
(150 mm and | onger) was |ow (18/300 m). A 4.5 kmsection gkm 17. 0-
12.5) of the reach was surveyed for bull trout redds in 1982 but no
redds were found. Thisreach was not surveyed for bull trout redds
in 1983.
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BETHAL CREEK

Locations of physical and chenmical measurenent stations
and other installations in Bethal C eek,
a tributary to Coat Creek.

Reach Location(s) | tem Date(s)
1 kmo-3 | ocation of reach
km 0-2 Habi tat survey section 8/13/82
km0.3-0.5 El ectrofishing section 8/25/82;8/15/82
km 0. 2 Di schar ge neasur enent 8/ 16/ 82; 10/ 19/ 83
km 0.2 Water chemstry 9/21/ 83
km 0.5 Max/ mn t her nonnet er 8/ 26/ 82- 11/ 8/ 82
km 2.8 Proposed hydro diversion
km0.0 Proposed hydro power house
Reach 1

Peach 1 of Bethal Creek is a third order streamhaving a relatively
smal | drainage area (9.7 square kiloneters) and a hi gh average channel
gradient (9.9%. The estimated maxi num sumer water tenperature for
this reach during 1983 was rel atively low(51°F or 10.6°C) and conductivity
during the | owwater period was hi gh (254 micramhos). The | ate summer
flow was 3.8 cfs. The stream had an average wetted width of 3.5 neters
and was conprised of 15% riffle, 52% run, and 33% pocketwat er-cascade.
There was a |ow density of hi gh %uallty (class I, Il, and IIl) pools
(4.0 per kilometer of stream he streanbed was corrprl sed nai nl'y of
boul der - bedrock (34% and Iarge gravel (27% with |esser anounts of
cobbl e (25%, small gravel (12%, and sand (2% . D-90 was 39 centineters,
I ndi cating that the | ar gest particl es of substrate in the streanbed were
about average in conparison to other streamreaches in the drainage.

The reach had a noderate amount of channel debris (35% and channel
stability was good (rating score = 70). There was a | ow anount of
i nstreamcover (11% which was nostly ccnprised of debris and turbul ence.
Total overhead cover was |ow (40% and overhead cover due to overhangi ng

vegetation (wthin one meter of the water surface) and undercut banks
was |ow (19%.

StreamFeat ur es

~ There were nunerous cascades from km0.5 to km1.0 which woul d
likely prevent upstream fish novement.

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimate was obtained by el ectrofishing
an 84 msection of this reach on 26 August 1982. The density of
75 mn and longer bull trout (the only species captured) was |ow (75/300
nm. The density of "catchable-sized" bull trout (150 mm and |onger
was nmoderate (56/300 n). Based on el ectrofishing estimtes and redd
counts, the reach was considered to be marginal for mgratory bull
t rout product| on.

11
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BOND CREEK

Locations of physical and chem cal measurenent stations
and other installations in Bond Creek,
a tributary to Swan Lake.

Reach | ocation(s) tem Dat e(s)
1 kmo-4.3 Location of reach
km2.5-3.5 Habitat survey section 7120/ 83
km 2.7 El ectrofishing section 8/ 13/ 82
km 2.5 Di schar ge measurenent 7120/ 83
kmO0.8 VWater chemstry 9/ 27/ 83
km 2.7 Max/ m n t her nonet er 8/ 4/ 83-8/ 11/ 83
kmO0.5 Fish trap 4/ 22/ 83-7/ 18/ 83
2 km4.3-8.5 | ocation of reach
km4.5-4.9 I nstreamf| owtransects 7/ 28/ 82-11/ 19/ 82
(WETP) : :
km 5.3 Proposed hydro diversion

Reach 1

Reach 1 of Bond Creek is a third order streamhaving a relatively
snal | drainage area (20.0 square kilonmeters) and a noderate average
channel gradient (4.1%. Theestimated maxi numsummer wat er tenperature
for this reach duri n% 1983 was rel atively cold (54°F or 12.2°C) and
conductivity during the | ow water period was high §286 m cranhos).

The di scharge during the habitat survey was 25.4 cfs and the estimated
| ate summer flow was 6.0 cfs. The stream had an average wetted width
of 6.0 neters and was conprised of 3%pool, 47%riffle, 40%run,

and 10%pocket wat er-cascade. There was a lowdensity of high quality
(class .nand mpools (3.0 per kilometer of stream. The
streanbed was conprised mainly of |arge gravel (39% and cobble (33%
with | esser ambunts of sahl gravel (10%, boul der-bedrock (10%,

sand (7%, and silt (1% . D90 was 33 centinmeters, indicating that
the largest particles of substrate in the streanbed were about average
In conparison to other stream reaches in the drainage. The reach

had a noderate amount of channel debris (33% and channel stability
was good (rating score = 68). There was a noderate amount of instream
cover (23% which was nostly conprised of debris and boul ders. Total
overhead cover was nmoderate (60% and overhead cover due to overhanﬁi ng
vegetation (wthin one nmeter of the water surface) and undercut banks
was noderate (299%.

Stream Feat ures

af ew wasting banks were observed within the survey section.
The creek splits into two channels at km0.5. The north branch enpties
into Swan Lake while the south branch enpties into a |arge marsh
which lies at the southern end of Swan Lake.

13



Fi sh Popul ations and Spawning Use

A two-pass popul ation estimte was obtained by electrofishing
a 132 msection of this reach on 13 August 1982. Densities of fish
75 nmand | onger were noderate for cutthroat trout (84/300 m, and
nmoderate for brook trout (99/300 m. Mderate nunbers of scul pins
were also captured. Densities of "catchable-sized" trout (150 mm
and longer) were low for cutthroat trout (18/300 m, and noderate
for brook trout (43/300 m. A 3.8 kmsection (km3.8 to kmO0) of
the reach was surveyed for bull trout redds in 1982, but no redds
were found. This reach vaes not surveyed for bull trout redds in
1983. A limted amount of brook trout spawning was observed. A
fish trap was installed in the |ower end of the reach to nonitor
potential spawning novenarts and rates of juvenile emgration of
cutthroat trout from 22 April to 18 July 1983. (nly one adult cutthroat
trout and very fewjuveniles were captured, indicating very |ow use
by mgratory fish.

Peach 2

This reach was not ground surveyed but was surveyed by helicopter
on 16 Septenber 1982. Peach 2 of Bond Creek is a third order stream
having arel atively small drainage area (14. 3 square kil oneters)
and a high average channel gradient (12.5%. The channel width was
estimated to be 5 meters. Channel debris was low The streanbed
material was conposed of cobble and bedrock. The D90 was estimated
to be large. The streamcut through bedrock with nunerous falls
t hroughout the reach formng sone extrenely deep pools and canplete
barriers to upstreamfish novenent. The creek dries up for a length
of 0.3 kmin the vicinity of kmb5.8.

14
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Biophysical inventory map of Bond Creek, a tributary to Swan Lake.

Figure 6.



BUCK CREEK

Locations of physical and chem cal measurenent stations
and other installations in Buck Creek,
a tributary to the Swan River.

Reach Location(s) [tem Date(s)
1 km o-2 Location of reach
km o-2 Habitat survey section 8/ 17/ 83
km 1 El ectrofishing section 8/ 22/ 83
km 0.7 Di schar gemeasur ement 8/ 22/ 83
km 0. 6 VWater chemstry 9/ 22/ 83
2 km 2-5 Location of reach
km 2-4 Habi tat survey section 8/ 15/ 83
km 3.5 El ectrofishing section 8/ 16/ 83
knd Di scharge measurenent 8/ 15/ 83
km3.5 Max/ m nt her nonet er 8/17/83-9/1/83
3 km 5-6 Location of reach
km 5- 6 Habitat survey section 8/ 10/ 83
km5.9 El ectrofishing section 8/11/83
kb Di scharge neasur ement 8/ 10/ 83
kb Water chemstry 9/ 22/ 83
knb Max/ m n t her enonet er 8/ 10/ 83-8/ 17/ 83
Reach 1

Reach 1 of Buck Creek is a fourth order streamhaving a relatively
smal | drainage area (26.2 square kiloneters) and a | ow average channel
ﬂradi ent (2.3%. The conductivity during the [ow water period was
|98h §323 mcranhos). The discharge during the habitat survey was
2.8 cfs and the estimated |ate summer flowwas 1.5 cfs. The stream
had an average wettedw dth of 4.0 meters and was conprised of 3%
pool, 32% ritfle, 62% run, and 3% pocketwater-cascade. There was
a noderate density of high quality (class I, Il, and Ill) pools (6.5
per kilometer of stream). The streanbed was conprised nmainly of | arge
gravel (46% and small gravel (22% with |esser amounts of sSilt (I19%),
sand (10% cobble (10%, and boul der-bedrock (1% . D 90 was 16
centineters, indicating that the largest particles of substrate in
the streanmbed were small in conparison to other streamreaches in
the drai naPe. The reach had a noderate amount of channel debris (50%
and channel stability was good (rating score = 75). There was a | ow
amount of instreamcover (18% which was nostly conprised of |ogs
and debris. Total overhead cover was |ow (29% and overhead cover
due to overhanging vegetation (within one neter of the water surface)
and undercut banks was noderate (22%.

Stream Feat ures

Mar shy areas were created by the nunerous beaver danms | ocat ed
fromkm1.5 to km1.9.

16



Fi sh Popul ati ons and Spawning Use

A two-pass popul ation estimate was obtained by el ectrofishing
a 132 msection of this reach on 22 August 1983. Densities of fish
75 m and | onger were high for brook trout (294/300 m) and | owfar
both bul | trout (6/300 m and rainbow trout (3/300 m. Densities
of "catchabl e-sized" trout (150 mmand | onger) were high for brook
trout (66/300 m and low for bull trout (3/300 m. There were no
"cat &abl e-si zed" rainbow trout in the section. Based onelectrofishing
estimates, the reach was considered to be marginal for mgratory bull
trout production.

Reach 2

Reach 2 of Buck Creek is a fourth order streamhaving a relatively
smal | drainage area (21.4 square kilcmeters) and a noderate average
channel gradient (4.8%. heest i mat edmaxi mumsunmer wat er tenperat ure
for this reach during 1983 was rel atively hi %h (62°F or 16.7°C). The
di scharge during the habitat survey was 3.9 cfs and the estimated
| ate summer flowwas 2.1 cfs. The stream had an average wetted width
of 4.4 meters and was canprised of 7%pool, 15%riffle, 75%run, and
3% pocket wat er-cascade. There was a | ow density of high quality
(class I, Il, and I'll) pools (3.5 per kiloneter of stream). The
steambed was conprised mainly of [arge gravel (42% and silt (20%
with I esser anounts of small gravel (19%, cobble (12%, boul der-
bedrock (4%, and sand (3% . D90 was 16 centimeters, indicating
that the |argest particles of substrate in the streanbed were snall
in conparison to other streamreaches in the drai nage. The reach
had a noderate anaut of channel debris (43% and channel stability
was good (rating score =71). There was a | owamount of instream
cover (14% which was nostly conprised of aquatic vegetation and |ogs.
Total overhead cover was noderate (46% and overhead cover due to
overhanging vegetation (within one nmeter of the water surface) and
undercut banks was noderate (36%.

Stream Feat ures

Fromkm3.6 to km3.7 the streamfloned t hrough a marshy area and
a shallow pond 75 mwide. The channel braided throughout this section.

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimate was obtained by el ectrofishin
a 99 msection of this reach on 16 August 1983. Densities of fis
75 mmand | onger were high for brook trout (183/300 mj, and Iow for
cutthroat (33/300 mj. The density of "caté&able-sized" trout (150

mmand | onger) was high for brook trout (64/300 m, and lowfor cutthroat
trout (7/300 m.
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Peach 3

Reach 3 of Buck Creek is a third order streamhaving a relatively
smal | drainage area (6.3 square kilometers) and a hi gh average channel
gradi ent %6. 7% . The estimated naxi numsumrer wat er tenperature for
this reach during 1983 was relatively |ow (51°F or 10.6°C) and
conductivity during the | owwater period was noderate (235 m cronhos).
The discharge during the habitat survey was 3.0 cfs and the estimated
late sunmer flow was 1.4 cfs. The streamhad an average wetted width
of 2.9 neters and was comprised of 32%riffle, 40%run, and 28%
pocket wat er-cascade.  There was a high density of high quality (class
I, Il, and I'll) pools (14.0 per kilaneter of stream. The streanbed
was conprised mainly of |arge gravel (47% and cobble (29% with
| esser anmountws of sall gravel (12% and boul der-bedrock (12%. D-90
was 30 centineters, indicating that the largest particles of substrate
inthe streanbed were sam | in conparison to other streamreaches
in the drainage. The reach had a noderate amount of channel debris
(40% and channel stability was good (rating score = 66). There was
a | ow anount of instreamcover (18% which was nostly conmprised of
debris and boul ders. Total overhead cover was high {82% and over head
cover due to overhanging vegetation (wthin one neter of the water
surface) and undercut banks was noderate (33%.

Stream Feat ures

_ Log j ans were nunerous throughout the reach. Three of the loq
jams (located at kmb5.4, km5.5, and km5.8) were barriers to upstream
fishnmoverent.

Fi sh Popul ati ons and Spawning Use

A two- pass popul ation esti nmat e was obt ai ned by el ectrofishing
a 123 msection of this reach on 11 Auqust 1983. The density of 75
mm and | onger cutthroat trout (the only species captured) was |ow
(33/300m. The density of "catchable-sized" cutthroat trout (150
mmand | onger) was al so low(5/300 nm.
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CAT CREEK

| ocations of physical and chenmical measurenent stations
and other installations in Cat Creek,
a tributary to Dog Creek.

Reach Locati on(s) ltem Dat (s

1 km O-2.5 | ocation of reach
knR Vter chemstry 9/ 27/ 83

2 km 2.5-4.5 Location of reach
km 3-4 Habi t atsurvesect i on 8/ 25/ 83
km 3.5 El ectrofishing section 8/ 29/ 83
km 3.5 Di scharge measurenent 8/ 29/ 83
km2.5 Max/ m n "t her monet er 8/22/83-9/7/83

Reach 1

This reach was not ground surveyed but was surveyed by helicopter
on 17 Septenber 1982. Reach 1 of Cat Creek is a second order stream
having a relatively small drainage area (7.4 square kilonmeters) and
a high averaPe channel gradient (8.8%. The channel width was esti-
mated to be -2 neters.  The streanbed was conposed of cobble and
large gravel. The D-90 was estinmated to be noderate.

Reach 2

Reach 2 of Cat Creek is a first order streamhaving a relatively
smal | drainage area (4.5 square kiloneters) and a high average channel
gradient (22.6%. The estimated maxi num summer water tenperature
for this reach duri n% 1983 was noderate (59°F or 15.0°C) and
conductivity during the [ow water period was |ow (140 m crcnhos).

The discharge during the habitat survey was 1.6 cfs and the estinated
late sunmer flowwas 1.1 cfs. The streamhad an average wetted w dth
of 3.6 neters and was conprised of 20%riffle, 22%run, and 58%

pocket wat er-cascade.  There was a nmoderate density of high quality
(class 1, 11, and 111) pools (10.0 per kiloneter of stream. The
streanmbed was conprised mainly of large gravel (37% and cobble (26%
with | esser amounts of boul der-bedrock (26%, silt (6%, small gravel
(4%, and sand (1% . D90 was 46 centineters, indicating that the

| argest particles of substrate in the streanbed were about average

I n conparison to other streamreaches in the drainage. The reach

had a noderate amount of channel debris (43% and channel stability
was good (rating score = 50). There was a noderate amount of instream
cover (21% which was nostly conprised of debris and boul ders. Total
over head cover was abundant (76% and overhead cover due to overhanging
vegetation (within one nmeter of the water surface) and undercut banks
was abundant (749%.

Stream Feat ures

“Numerous | og jams were present throughout the reach. A ngjor
| ogjamwas |ocated at km3.8. Cascade barriers were present at
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km3.7 and km 3.6. The flow was intermttent upstreamof km4.5.

Fi sh Popul ati ons and Spawning Use

A three-pass popul ation estimte was cbtained by electrofishing
a 92 msection of this reach on 29 Au?ust 1983.  The density of 75
mm and | onger cutthroat trout (the only species captured) was |ow
(69/300m . The density of "caté&able-sized" cutthroat trout (150
mm and | onger) was al so | ow (28/300 m).
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CEDAR CREEK

Locati ans of physical and chem cal neasurenent statians

and other installations in Cedar Creek,
atributary to the Swan R ver.

Reach  Location(s) Item Date(s)
1 km 0-9.5 Location of reach
km 3-5 Habitat survey section 10/ 25/ 83
km4.7 El ectrofishing section 9/ 30/ 83
(survey)

km 9.0 El ectrofishing section 9/ 11/ 84-9/ 19/ 84
(moni toring)

km3.1 Di scharge neasurenment 10/ 26/ 83

km 0.3 VWater chemstry 9/ 27/ 83

km4.5 Max/ mn t her nonet er 8/16/83-9/1/83

2 km9.5-14.6 Locati onof reach
km 13- 14 Habi tat survey section 10/ 27/ 83
km 13.2 El ectrofishing section 9/ 2/ 82
(survey) .

km10.5 El ectrofishing section 9/ 10/ 84-9/ 17/ 84
(monitoring)

km 13.4 El ectrofishing section 9/ 12/ 84-9/ 18/ 84
(moni toring)

km 13. 2 Di scharge measurenent 10/ 27/ 83

km 13.2 VWater chemstry 9/ 27/ 83

km 13. 2 Max/ m nt her munet er 8/ 11/ 83-8/ 18/ 83

km 12.5 | nstreamf | owt ransect s 8/ 11/ 83- 8/ 30/ 83

(\&H) o
km 13.1 Proposed hydro diversion
km9.6 Proposed hydro powerhouse

Reach 1

Reach 1 of Cedar Creek is a fourth order stream havi ng? a
relatively Iar?e drai nage area (63.0 square kiloneters) and a [ow
average channel gradient (1.4%. The estimted maxi mum sumrer
water tenperature for this reach during 1983 was nmoderate (59°F or
15.09C) and conductivity during the |ow water period was noderate
(220 mcronhos). The late sumer flow was 14.9 cfs. The stream
had an average wetted width of 7.1 meters and was conprised of 15%
riffle, 80% run, and 5% pocketwater-cascade. There was a noderate
density of high quality (class I, II, and IIl) pools (9.0 per
kilometer of streanmj. The streanbed was conprised mainly of large
gravel (45% and small gravel (22% wth | esser anounts of cobble
515%), silt (10%. boul der-bedrock (5%, and sand (3% . D-90 was
5 centimeters, indicating that the largest particles of substrate
in the streanbed were small in conparison to other stream reaches
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in the drainage. The reach had a high amount of channel debris
(83% and channel stability was good (rating score = 62). There
was a hi gh amount of instream cover (45% which was nostly com
prised of logs and debris. Total overhead cover was noderate (69%
and overhead cover due to overhanging vegetation (wthin one neter
of the water surface) and undercut banks was abundant (46% .

Stream Eeatures
Beaver danms were nunerous throughout this reach. At km 2.2

t he stream channel braided for 300-500 neters. A beaver dam neadow
occurred at km 9. 5.

Fish Populations and Spawning Use
A two-pass popul ation estimte was obtained by electrofishing

a 90 msection of this reach on 30 Septenber 1982. Densities of
fish 75 mnmand | onger were high for brook trout (207/300 m, and
low for cutthroat trout, bull trout, and rainbow trout (33, 3, and
9 fish/300 m respectively). Densities of "catchable-sized" trout
(150 nm and | onger) were low for cutthroat, bull, brook, and
rainbow trout (11, 3, 12, and 5 fish/300 m respectively).

In addition, a 1,000 foot-long section of this reach was
el ectrofished during the period 11 September through 19 Septenber,
1984 to obtain nmore accurate fish population information for the
purpose of long-term nonitoring. Using a mark-recapture estimation
technique, densities of fish 75 nmm and longer were extrenely high
for brook trout (442/300 m, and noderate for cutthroat trout
(130/300 M. Densities of "catchable-sized" trout (150 nm and
l onger) were noderate for brook trout (40/300 m), and | ow for
cutthroat trout (21/300 m).

The entire reach was surveyed for bull trout redds in 1982 and
one redd was found. The streamwas not surveyed for bull trout
redds in 1983 or 1984. A substantial amount of brook trout
spawni ng was observed. Based on el ectrofishi n? estimates and redd
counts, the reach was considered to be marginal for mgratory bull
trout production.

Reach?2

Reach 2 of Cedar Creek is a second order stream having a
relatively small drainage area (28.8 square kilometers) and a high
average channel gradient (9.0%. The estimated naxinmm sumrer
water tenmperature for this reach during 1983 was relatively high
(64°F or 17.8°C) and conductivity during the | ow water period was
low (88 nmicronhos). The |ate summer flow was 4.2 cfs. The stream
had an average wetted width of 5.3 nmeters and was conprised of 3%
pool, 3% riffle, 57%run, and 37% pocketwater-cascade. There was a
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nmoderate density of highquality (class I, Il, and I11) pools (8.0
per kiloneter of stream. The streanbed was conprised mainly of
cobbl e (34% and boul der-bedrock (30% with |esser amounts of |arge
gravel (19%, silt (11%, small gravel (4%, and sand (2% . D-90
was 41 centineters, indicating that the largest particles of
substrate in the streambed were about average in conparison to
other stream reaches in the drainage. The reach had a noderate
anount of channel debris (45% and channel stability was good
rating score = 60). There was a high amount of instream cover
52% which was nostly conprised of boul ders and debris. Total
over head cover was noderate (63% and overhead cover due to
overhanging vegetation (within one meter of the water surface) and
undercut banks was |ow (16%.

S ream Feat ur es

There were nunmerous falls, cascades, and bedrock chutes
between km 9.5 and 12.5 that were conplete barriers to upstream
fish novenent. Streanflow dimnished in marshy areas in the
vicinity of km 16.0.

A two-pass popul ation estimate was obtained by electrofishin
a 118 msection of this reach on 2 Septenber 1982. The density o
75 mm and |onger cutthroat trout (the only species captured) was

hi gh (267/300 m. The density of "catchable-sized" cutthroat trout
(150 mm and | onger) was noderate (56/300 m.

In addition, twol000 foot-long sections of this reach were
el ectrofished during Septenber, 1984 to obtain nore accurate fish
population information for the purpose of |ong-term nonitoring.
Using a mark-recapture estimtion technique, the density of 75 nmm
and longer cutthroat trout (the only species captured) at km10.5
was high (236/300 m. The density of "catchabel -sized" cutthroat
trout (150 mm and |onger) at km 10.5 was noderate (40/300 m). The
density of 75 mm and longer cutthroat trout (the only species
captured? at km 13.4 was very high (302/300 m. The density of
"catchabl e-si zed" cutthroat trout (150 nm and longer) at km 13.4
was high (97/300 m.
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Cl LLY CREEK

Locations of physical and chem cal neasurement stations
and other installations in Glly Ceek,
atributary to the Swan R ver.

Reach Locat i on(s) Item Date (s
1 km o0- 2 Location of reach
km1-2 Habitat survey section 7121/ 83
km 1.3 El ectrofishingsection 71 25/ 83
kn2 Di schar geneasur enent 7121/ 83
km0.9 VWater chemstry 9/ 27/ 83
km 1 Max/m 1l ther nonet er 8/ 4/ 83-8/ 11/ 83
2 km 2-7 Locati on of reach
Reach 1

Reach 1 of Glly Creek is a third order streamhaving a relatively
snmal | drainage area (20.5 square kiloneters) and a | ow average channel
gradient (1.29%. The estinated naxi numsumer water tenperature
for this reach during 1983 was relatively high (64°F or 17.8°C) and
conductivity during the | owwater period was high (392 m cronhos).

The discharge during the habitat survey was 4.3 cfs and the estinated
| ate summer flow was 1.0 cfs. The stream had an average wetted width
of 3.5 neters and was conprised of 8%riffle, and 92%run. There

was a |ow density of high quality (class I, I, and Ill) pools §1.0
per kilometer of strean)j. The streanbed was conprised nainly o

smal | gravel (34% and silt (26% wth |esser anounts of sand (209,

| arge gravel (17%, cobble (2%, and boul der-bedrock (1% . D 90

was 7 centineters, indicating that the |argest IEl)articl es of substrate
In the streanbed were small 1'n conparisonto other streamreaches

in the drainage. The reach had a high anount of channel debris (73%
and channel stability was good (rating score = 75). There was a

hi gh amount of instreamcover (58% which was nostly conprised of
debris and logs. Total overhead cover was abundant (88% and overhead
cover due to overhanging vegetation (within one neter of the water
surface) and undercut banks was abundant (76% .

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estinmate was obt ai ned by el ectrofishing
a 111 msection of this reach on 25 July 1983. The density of 75
mm and | onger brook trout (the only species captured) was high (252/
300 m. The density of "cat&able-sized" brook trout (150 nmm and
| onger) was al so high (75/300 M. A 2.2 kmsection (km2.7 to 0.5)
of the reach was surveyed for bull trout redds in 1982, but no redds
were found. This reach was not surveyed for bull trout redds in
1983. A substantial anount of brook trout spawning was observed.

21



Reach 2

This reach was not ground surveyed, but was surveyed by helicopter
on 17 Septenber 1982. Reach 2 of G lly Creek is a second order stream
having a rel atively snail drainage area (18.4 square kil nmoters)
and a noderate average channel gradient (4.0%. The channel wdth
was estimated to be |-2 meters. A road culvert at km 7.5 was considered
to be a possible barrier to upstreamfish novenent. The streanbed
mat eri al was conposed mostly of gravel. A .7 kmsection ékm 2.71to0
2.0) was surveyed for bull trout redds in 1982 but no redds were found.
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CALD CREEK

Locations of physical and chem cal measurenment stations
and other installations in Cold Creek,
a tributary to the Swan River.

Reach Location(s) ltem Date(s)
1 kmO 8 Location of reach
km 4-6 Habitat survey section 10/ 24/ 83
kb El ectrofishing section 09/ 22/ 82
km 6.5 Di scharge neasurenment 10/ 24/ 83
km0.1 VWater chemstry 09/ 27/ 83
2 km 8- 17 Locati anof reach
km9.7-11.7  Habitat survey section 11/ 09/ 83
km 10. 7 El ectrofishing section 09/ 09/ 82
(survey)
km 8.4 El ectrofishing section 08/29/84 -
(moni tori ng) 09/ 06/ 84
km 10. 8 El ectrofishing section 08/23/84 -
(moni tori ng) 08/ 28/ 84
km 14.0 El ectrofishing section 08/ 22/ 84 -
(moni tori ng) 08/ 27/ 84
km 8.1 VWater chemstry 09/ 27/ 83
km 10.7 Max/ M nt her nonet er 08/ 04/ 83 -
08/ 10/ 83
kn8 Fish trap 09/01/83 -
10/ 14/ 83
km 10. 8 | nstreamf | owtransects 08/ 03/83 -
(VETP) 11/ 16/ 83
kn8 Ther mogr aph 04/08/83 -
10/ 30/ 84
kn8 Vater |evel recorder 11/23/82 -
10/ 30/ 84
km 13. 4 Proposed hydro diversion
km 8.5 Proposed hydro power house
Reach 1
Reach 1

of Cold Creek is a fourth order stream havi nﬁ;

rel ativelh/ Iarge drainage area (85.9 square kiloneters) and a [ow
average channel gradient (0.6%. The conduct|V|tIy dur| ng the Iow
wat er period was noderate (189 mcromhos ate sumer flow
was 27.4 cfs. The stream had an average wetted wi dth of 8 8
meters and was conprised of 10% pool, 5%riffle, and 85% run.

There was a noderate density of high qual|ty (class I, II, and
I11) pools (8.0 per kilometer of stream). The streanbed was
conprised mainly of large gravel (47% and smal | gbravel (26% with
| esser anmounts of silt (16%, sand (7%, and cobble (4% . D90
was 16 centineters, indicating that the | argest particles of
substrate in the streanbed were small in comparison to other
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stream reaches in the drainage. The reach had a noderate anount
of channel debris (45% and channel stability was good (rating
score = 69). There was a noderate anount of instream cover (27%
which was mostly conprised of |ogs and debris. Total overhead
cover was | ow (23% and overhead cover due to overhangi ng
vegetation (within one neter of the water surface) and undercut
banks was moderate (21%.

Stream Features

Beaver dans were |ocated at km4.2 and km 4. 3.
Fish Populations and Soawning Use

A two-pass popul ation estimte was obtained by electrofishin
a 131 msection of this reach on 22 September 1982. Densities o
fish 75 mmand [onger were [ow for both brook trout (57/300 m,
and bull trout (9/300 m. Densities of "catchable-sized" trout
(150 mm and | onger) were |ow for both brook trout (12/300 m), and
bul | trout (3/300 mj. Moderate nunbers of scul pins were also
captured. Based on electrofishing estimates and redd counts, the
reach was considered to be marginal for mgratory bull trout
production. The entire reach was surveyed for bull trout redds in
1982, 1983, and 1984 and 0, 1, and 2 redds were found
respectively.

Reach 2

Reach 2 of Cold Creek is a second order stream having a
medi um si zed drai nage area 235.2 square kilometers) and a noderate
average channel gradient (5.0%. The estimted nmaxi mum sumer
water tenperature for this reach during 1983 was relatively |ow
(53°F or 11.7°c) and conductivity during the |ow water period was
noderate (168 mcromhos). The estimated |ate summer flow was 24.0
cfs. The stream had an avera?e wetted width of 7.3 neters and was
conprised of 10% pool, 2%riffle, 30%run, and 58% pocket wat er -
cascade. There was a high density of high quality (class I, II,
and [11) pools (24 per kiloneter of stream. The streanbed was
conprised mainly of boul der-bedrock (43% and cobble (42% with
| esser amounts of [arge gravel (9%, sand (3%, silt (2%, and
smal | gravel (1%. D-90 was 96 centineters, indicating that the
| argest particles of substrate in the streanbed were large in
conparison to other streamreaches in the drainage. The reach had
a noderate amount of channel debris (33% and channel stability
was good (rating score = 56). There was a hi gh anount of instream
cover (46% which was nostly conprised of debris and boul ders.
Total overhead cover was abundant (71% and overhead cover due to
overhanging vegetation (within one neter of the water surface) and
undercut banks was abundant (41%.

31



St ream Feat ur es

~ This reach contained nunerous snall log jams and cascades

which limted the ability of spawning mgratory adult bull trout

Lo T§g$t|ate this reach. Bull trout redds were not observed above
m 13.7.

Fi sh Popul ati ons and SpawnLng Use

A two-pass popul ation estimte was obtained by electrofishing
a 115 msection of this reach on 9 Septenber 1982. Densities of
fish 75 nmand | onger were high for bull trout (270/300 m, |ow
for brook trout (6/300 m), and low for cutthroat trout (3/300 m.
Densities of "catchable-sized" trout (150 mmand | onger) were high
for bull trout (71/300 m, low for brook trout (3/300 ), and | ow
for cutthroat trout (3/300 m.

In addition, three 1,000 foot-long sections of this reach (at
kilometers 8.4, 10.8, and 14.0) were electrofished during August
and Septenber of 1984 to obtain nore accurate fish popul ation
information for the purpose of long-termnonitoring. Using a
mark-recapture estimation technique, densities of fish 75 nm and
| onger atkm 8.4 were high for brook trout (253/300 m), noderate
for bull trout (93/300 m, and low for cutthroat trout (10/300 m.
Densities of "catchable-sized" trout (150 nmand | onger) were high
for brook trout (65/300 m, and low for both bull trout (11/300
m, and cutthroat trout (6/300 m.

At km 10.8, the density of bull trout 75 nmm and |onger was
high (170/300m). Three cutthroat trout were captured at km 10. 8,
but an accurate ﬁo ulation estimate could not be calculated. The
density of "catchable-sized" bull trout (150 nm and |onger) was
hi gh (71/300 nm.

At km 14.0, the density of bull trout (the only species
captured) that were 75 nmand | onger was |ow (49/300 m. The
density of "catchabl e-sized" bull trout (150 nmandl onger) was
moderat e (35/300 ).

The entire reach was surveyed for bull trout redds in 1982 and
one ﬁossible redd was found. A6.5 kmsection (km8.0 - km 14.5)
of the reach was surveyed for bull trout redds in 1983 and eight
redds were found. A 6.5 kmsection (km8.0 - km 14.5) of the
reach was again surveyed for bull trout redds in 1984 and four
redds were found. A fish trap was installed in the |ower end of
the reach to nonitor potential spawning novenents of bull trout
during the period 1 Septenber to 14 Cctober 1983. A total of five
adult bull trout (478 to 616 mm were tagged and released. Based
on electrofishing estinmates and redd counts, the reach was
considered to be inportant for mgratory bull trout production.
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CONDON CREEK

Locations of physical and chenmical measurenent stations
and other installations in Condon Creek,
a tributary to the Swan River.

Reach Location(s) tem Dat e(s)
1 km O-6 | ocation of reach
km2.5-4.5 Habi tat survey section 9/ 20/ 83
km 4.2 El ectrofishing section 9/ 21/ 83
km 4.5 Di scharge measurenent 9/ 20/ 83
km 1.1 Vter chemstry 9/ 27/ 83
km4.5 Max/ m n t her nonet er 8/ 11/83-8/ 18/ 83
2 km 6-9 Location of reach
km6.5-8.5 Habi t atsurvegecti on 7127/ 83
km 8.3 El ectrofishing section 7/ 28/ 83
km 8.5 Di schar ge neasur enent 7127/ 83
km 6.7 Vter chemstry 9/ 27/ 83
3 km 9-13 Location of reach
Peach 1

Reach 1 of Condon Creek is a fourth order streamhaving a
relativel IarPe drai nage area (74.5 square kiloneters) and a | ow
average channel gradient (0.5%. The estimated maxi nm sunmer wat er
tenperature for this reach during 1983 was relatively high (64°F
or 17.8°C) and conductivity during the | ow water period was noderate
(222 micronhos). The late sumer flow was 2.7 cfs. The stream had
an average wetted width of 5.5 neters and was conprised of 42% pool,
3% riffle, and 55% run. There was a noderate density of high qual|ty
(class 1, I'l, and Il1l) pools (8.5 per kilcxneter of stream. The
streanbed was conprlsed mainly of silt (78% wth |esser anmounts of
large gravel (11% , small gravel (7%, and sand (4% . D-90 was 4
centineters, indi catlng that the Iargest particles of substrate in
the streanted were small in conparison to other streamreaches in
the drai na?e The reach had a | ow amount of channel debris (15%
and channel stability was fair (rating = 81). There was a high
anount of instreamcover (71% which was mostly comprised of aquatic
vegetation and debris. Total overhead cover was noderate (42% and
overhead cover due to overhanging vegetation (wthin one neter of
the water surface) and undercut banks was noderate (36%.

Stream Feat ures

Beaver dams were nunmerous fromkm3.0 to km4.2. The stream
flows through a marshy area fran km2.0 to 1.0.

Fi sh Popul ations and Spawni ng Use

A two-pass popul ation estimte was obtained by el ectrofishing
a 107 msection of this reach on 21 September 1983. Densities of
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fish 75 m and Ionger were high for brook trout (399/300 m and |ow
for bull trout (3/300 m and rai nbow trout (3/300 m. Densities of
"cat chabl e- si zed trout (150 mmand | onger) were very high for brook
trout (120/300 m) and low for rainbow trout (1/300 m). Based on

el ectrofishing estimtes, the reach was considered to be marginal for
mgratory bull trout producti on. The streamwas not surveyed for
bull trout redds.

Reach 2

Reach 2 of Condon Creek is a second order stream having a
relatively small drainage area (8.3 square kilometers) and a noderat e
average channel gradient (5.1%. The conductivity during the |ow
wat er period was | ow (146 mcromos). The discharge duri nP the
habitat survey was 7.0 cfs and the estimated |ate summer flow was
2.1 cfs. The stream had an averac};e wetted width of 3.7 neters and
was comprised of 3%pool, 15%riffle, 52%run, and 30% pocket wat er -
cascade. There was a noderate density of high quality (class I,

and 111) pools (11.0 per kiloneter of stream. The streanbed
was conpri sed mainly of Iar% gravel (47% and small gravel (17%
with | esser amounts of cobble (149, sand (9%, boul der-bedrock (7%,
and silt (6%. D90 was 30 centineters, indicating that the |argest
particles of substrate in the streanbed were snal | in canpari son
to other streamreaches in the drainage. The reach had a noderate
amount of channel debris (58% and channel stability was good (rating
score = 68). There was a noderate anount of instream cover (29%
whi ch was mostly conprised of 1ogs and debris. Total overhead cover
was abundant (80% and overhead cover due to overhanging vegetation
(within one neter of the water surface) and undercut banks was abundant

(439.

Stream Feat ures

) Al argel og jam was | ocat ed atkm 8. 0 and channel braidi ng occurred
at km7.0.

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimte was obtained by el ectrofishing
a 97 msection of this reach on 28 July 1983. Densities of fish
75 mmand longer were |ow for cutthroat trout (75300 m, and moderate
for brook trout (144/300 my. Densities of "catchable- si zed" trout
(150 mmand |onger) were nmoderate for both cutthroat trout (49/300 m,
and brook trout (50/300 m.

Reach 3

This reach was not ground surveyed but was surveyed by helicopter
on 18 September 1982. Reach 3 of Condon Creek is a second order
stream having a relatively small drainage area (7.1 square kilaneters)
and a high average channel gradient (21.3%. The channel width was
estimated to be 3 neters. annel debris was noderate. The streanbed
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material was conposed of cobbl e and boul ders.  The D90 was esti nat ed
to be Iar?e. The reach was characterized by cascades, sone of which
possibly formbarriers to upstreamfish novenent.
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COONEY CREEK

Locations of ﬁhys_i cal and chem cal neasurement stations
and other installations in Cooney Creek,
atributary to the Snan River.

Reach Locati on(s) ltem Date(s)
1 kmo-4.5 Location of reach
km2.5-4.5 Habitat survey section 7126/ 83
kmd El ectrofishing section 7/ 27/ 83
km4.5 Di schar ge neasur enent 7126/ 83
kmO0.3 Vter chemstry 9/ 22/ 83
kmd Max/ min t her monet er 8/ 11/ 83-8/ 18/ 83
km4.5-8 Location of reach
km 5-6 Habitat survey section 7121/ 83
km 5.1 El ectrofishing section 7/ 26/ 83
km5.1 Di scharge neasur ement 71 25/ 83
km 4.8 Water chemstry 9/22/ 83
km5.1 Max/ m nt her monet er 8/ 11/ 83-9/ 15/ 83
Reach 1

Reach 1 of Cooney Creek is a third order streamhaving a relatively
smal | drainage area (18.7 square kilonmeters) and a noderate average
channel gradient (4.2%. The estinmated maximum summer water tenperature
for this reach during 1983 was relatively | ow (55°F or 12.8°C) and
conductivity during the | owwater period was noderate (249 m cronhos).
The discharge during the habitat survey was 17.3 cfs and the estimated
| ate sunmer flowwas 5.2 cfs. The stream had an average wetted w dth
of 5.4 meters and was conprised of 40%riffle, 20%run, and 40%
pocket wat er-cascade.  There was a |ow density of high quality (class
I, 11, and I11) pools (4.0 per kilaneter of strean). The streanbed
was conprised mainy of cobble (42% and | arge gravel (42% wth
| esser amounts of small gravel (7%, boul der-bedrock (7%, sand (1%,
and silt (19%. D90 was 41 centineters, indicating that the |argest
particles of substrate in the streanbed were about average in conparison
to other streamreaches in the drainage. The reach had a noderate
amount of channel debris (45% and channel stability was fair (rating
score = 82). There was a | ow amount of intream cover (19% which
was mostly conprised of debris and boul ders. Total overhead cover
was noderate (67% and overhead cover due to overhanging vegetation
(within one neter of the water surface) and undercut banks was noderate

(389

Stream Feat ures

Fromkm 1.0 to km 1.5 the streamchannel was braided. A beaver
damand 0.5 km long pond ware |ocated at km 2.0.

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimate was obtained by el ectrofishing
a 112 msection of this reach on 27 July 1983. Densities of fish
75 mmand | onger were noderate for cutthroat trout (93/300 m , and
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low for bull trout (3/300 mj. Densities of "cat&able-sized" trout
(150 mm and | onger) were lowfor both cutthroat trout (25 300 m,
and bul | trout (3/300 nj. The entire reach was surveyed for bull
trout redds in 1982 and no redds were found. This reach was not
surveyed for bull trout redds in 1983.

Reach 2

Reach 2 of Cooney Creek is a second order stream having a
relatively small drainage area (11.8 square kilcmeters) and a high
average channel gradient (12.4%. The estinated maxi mumsunmer water
temperature for this reach during 1983 was noderate (57°F or 13.9°C)
and conductivity during the | ow water period was noderate (208
mcranhos).  The discharge during the habitat survey was 24.7 cfs
and the estimated late summer flow was 5.9 cfs. The streanhadan
average wetted width of 5.5 neters and was conprised of 8%riffle,
27% run, and 65% pocketwat er-cascade. There was a noderate density
of high quality (class I, Il, and Ill) pools ?9.5 per Kilcmeter of
stream). The Streanbed was canprisedmainly of boul der-bedrock (41%
and large gravel (31% with | esser amunts of cobble (24%, small
gravel ?3%, and silt (19%. D90 was 68 centinmeters, indicating that
the |argest particles of substrate in the streanbed were large In
comparison to other streamreaches in the drainage. The reach had
a | ow anount of channel debris (20% and channel stability was good

rating score = 58). There was a noderate anount of instreamcover

29% which was nostly conprised of debris and boul ders. Total
overhead cover was nmoderate (48% and overhead cover due to overhanging
vegetation (wthin one meter of the water surface) and undercut banks
was noderate (249%.

St ream Feat ur es

An 8 m bedrock cascade at km8.5 forms a definite barrier to
upstreamfi sh novenent.

Fi sh Popul ati ons and Spawni ng Use

A two- pass popul ation estinmate was obtai ned by el ectrofishing
a 111 msection of this reach on 26 July 1983. The density of 75
mm and |onger cutthroat trout (the only species captured) was noderate
(135/300m. The densitgl of "catchabl e-sized" cutthroat trout (150
mm and | onger) was | ow (28/300 nm.
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COONEY CREEK

Biophysical inventory map of
Cooney Creek, a tributary of
the Swan River.

Figure 13.




CRAZY HORSE CREEK

Locations of physical and chemcal neasurement stations
and other installations in Crazy Horse O eek,
a tributary to Gacier Creek.

Reach Locat i on(s) ltem Date(s)
1 kmo-1.5 Location of reach
km 0.5 Vter chemstry 9/22/ 83
2 km 1.5-6 Location of reach
km3.7-1.7 Habitat section survey 8/24/83
km 2.2 El ectrofishing section 10/ 5/ 83
kmO0.1 D schar ge neasur enent 8/ 24/ 83
km 3.1 Max/ m n t her nomet er 8/ 24/ 83- 10/ 5/ 83
Reach 1

Reach 1 was not ground surveyed but was surveKed by helicopter
on 19 Septenber 1982. Reach 1 of Crazy Horse Creek is a third order
stream having a relatively small drainage area (17.2 square kilaneters)
and a high average channel gradient (10.0%. The channel w dth vas
estimated to be 4 neters. annel debris was noderate. The substrate
consi sted of boulder and cobble. D90 was high. Nunmerous cascades
throughout the reach formdefinite barriers to upstreamfish novenent.

Reach 2

Reach 2 of Crazy Horse Creek is a third order streamhaving a
relatively small drainage area (16.4 square Kilometers) and a noderate
average channel gradient (4.3%. The estinated maxi num sunmer wat er
tenperature for this reach during 1983 was noderate (58°F or 14.4°C)
and conductivity during the | ow water period was | ow (90 m cranhos).
The discharge during the habitat survey was 8.2 cfs and the estimated
late summer flowwas 5.5 cfs. The streamhad an average wetted wdth
of 6.3 neters and was conprised of 10% pool, 8%riffle, 65%run, and
17%pocket wat er-cascade. There was a |ow density of high quality
(class I, I'l, and I'll) pools (5.0 per Kilometer of streamy. The
streanbed was conprised mai nly of boul der-bedrock (49% and cobbl e
(269 with |esser amounts of large gravel (21%, and small gravel
(4%. D-90 was 51 centineters, indicating that the largest particles
of substrate in the streanbed were about average in conparisonto
other streamreaches in the drai na?e. The reach had a | ow amount
of channel debris (18% and channel stability was good (rating score
= 58). There was a |ow amount of instream cover (9% which was nostly
comprised of boul ders and debris. Total overhead cover was |ow (31%
and overhead cover due to overhanging vegetation (wthin one neter
of the water surface) and undercut banks was noderate (23%.

Stream Feat ures

Numbrous bedrock falls, chutes and cascades formdefinite barriers

to upstreamfish novenent in this reach. The streambecones intermttent
at km 6. 0.
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Fi sh Popul ati ons and Spawni ng Use

A 110 msection of this reach was el ectrofished on 5 Cct ober
1983, however no fish were captured.
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DOG CREEK

Locations of physical and chenmical nmeasurenent stations
and other installations in Dog Creek,
atributary to Condon Creek.

Peach Location(s) tem Dat e(s)

1 kmo-5.5 Location of reach

2 km5.5-9.5 Location of reach
km5.5-7.5 Habitat survey section 9/7/83
km 6.5 El ectrofishingsecti on 9/ 8/ 83
km?7 D scharge measur ement 9/7/ 83
km 5.6 Wt er chem stry 9/ 27/ 83
km 5.6 Max/ nin t her enonet er 8/ 10/ 83- 8/ 18/ 83

Reach 1

This reach was not ground surveyed but was surveyed by helicopter
on 17 Septenber 1982. Peach 1 of Dog Creek is a third order stream
having a rel atively sam| drainage area (11.0 square kil aneters)
and a noderate average channel gradient (3.7%. The channel wdth
was estimted to be 4 maters. annel debris was noderate and no
fish barriers were observed. The streantbed nateria was composed
nmostly of gravel.

Fi sh Popul ati ons and Spawni ng Use

A one-pass popul ation estinate was obtained by other Montana
Cepartnert of Fish, Wldlife and Park's personnel who el ectrofished
a 183 msection of this reach (at km2.6) on 10 August 1971. Densities
of fish 75 nmmand |onger were low for cutthroat trout (17/300 m
and bul | trout (3/300 m, and noderate for brook trout (123/300 nj.
The entire reach was surveyed for bull trout redds in 1982. No bull
trout redds were found al though a substantial anmount of brook trout
spggni ng £§3 observed. This reach was not surveyed for bull trout
redds in :

Peach 2

Peach 2 of Dog Creek is a third order streamhaving a relatively
smal | drainage area (11.0 square kilometers) and a hi gh average
channel gradient (16.2%. e estinated maxi numsumrer water tenpera-
ture for this reach during 1983 was rel atively | ow (55°F or 12.8°C)
and conductivity during the lowwater period was |ow (135 m'cranhosJ.
The late sumer flowwas 6.6 cfs. The streamhad an average wette
width of 5.0 meters and was comprised of 5%pool, 5%riffle, 27%
run, and 63% pocketwat er-cascade. There was a high density of high
quality (class I, 1, and Ill) pools (13.5 per kilonmeter of stream.
The streanbed was conprised mainly of cobble (39% and boul der-bedrock
(38% with |esser amounts of large gravel (19%, small gravel (3%,
sand (1% . D-90 was 102 centineters, indicating that the |argest
particles of substrate in the streanbed were |arge in canparison
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to other streamreaches in the drainage. The reach had a | ow anmount

of channel debris (30% and channel stability was good grati ng score

= 62). There was a noderate anmount of instream cover (22% which

was nostly conprised of boul ders and debris. Total overhead cover

was abundant (79% and overhead cover due to overhangi ng vegetation
(within one neter of the water surface) and undercut banks was noderate

(409).

Stream Feat ures

Thi's reach contains numerous falls, chutes, and cascades which
form barriers to upstream fish novenent.

Fish Popul ations and Spawning Use

A two- pass popul ation estimate was obtai ned by el ectrofishin
a 101 msection of this reach on 8 Septenber 1983. The density o
75 mmand | onger cutthroat trout (the only species captured) was
nmoderate (84/300 m. The density of "caté&able-sized" cutthroat
trout (150 mm and |onger) was high (78/300 m. A 1.5 km section
(km7.0-5.5) of the reach vas surveyed for bull trout redds in 1982
but no redds were found. The reach was not surveyed for bull trout
redds in 1983.
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ELK CREEK

Loceti ons of physical and chem cal measurement stations
and other installations in Bk Creek,
a tributary to the Swan River.

Reach Location(s) Item Date(s)
1 kmo-9 Location of reach
km 3-5 Habitat survey section 10/ 06/ 83
kb El ectrofishing section 10/ 14/ 83 -
10/ 18/ 83
kb Di scharge neasurenent 10/ 06/ 83
km 0. 6 VWter chemstry 09/ 29/ 83
kb Max/ m nt her nonet er 08/ 03/83 -
km 6. 6 I nstreamf| owtransects 07/20/ 84 -
(VP 09/ 07/ 84
2 km 9-16. 2 Location of reach
Reach 1

Reach 1 of Elk Creek is a fourth order stream having a
relatively large drainage area (71.9 square kilonmeters) and a [ow
average channel gradient (1.7%. The estimated maxi mum sumer
wat er tenmperature for this reach during 1983 was noderate (58°F or
14.49C) and conductivity during the low water period was nmoderate
(167 mcronhos). The late summer flow was 31.4 cfs. The stream
had an average wetted width of 11.7 neters and was conprised of 8%
pool, 17%ritfle, 55%run, and 20% pocket wat er - cascade. There was
a low density of high quality (class I, Il, and I11) pools (6.0 per
kilometer of stream. The streanbed was conprised mainly of |arge
gravel (30% and cobble (29% with |esser amounts of boul der-
bedrock (15%, sand (13%, small gravel (8%, and silt (5% . D90
was 41 centineters, indicating that the largest particles of
substrate in the streanbed were about average in conparison to
other streamreaches in the drainage. The reach had a |ow anmount
of channel debris (23% and channel stability was good (rating
score = 62). There was a noderate anount of instream cover (26%
which was nostly congarised of boul ders and debris. Total overhead
cover was |ow (24% and overhead cover due to overhanging
vegetation (within one neter of the water surface) and undercut
banks was |ow (15%.

Fish Pooulati 1S .

A nmark-recapture popul ation estinmate was obtained by
electrofishing a 305 m section of this reach on 14 Cctober and 18
Cctober 1982. Densities of fish 75 mm and |onger were high for
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bul | trout (255/300 and | ow both brook trout (21/300 and
rainbowtrout (12/300 m. Small nunbers of mountain whitefish and
scul pins were also captured. Densities of "cat&able-sized" trout
(150 mmand | onger) were noderate for bull trout (36/300 m and | ow
for both brook trout (7/300 m and rai nbow trout (7/300 nj.

The entire reach was surveyed for bull trout redds in 1982, but
no redds were found. A2.3 km section (km 6.7-9) of the reach was
surveyed for bull trout redds in 1983 and 1984 and 2 redds were
found each year. Based on electrofishing estimtes and redd
counts, the reach was considered to be critical for mgratory bul
trout production.

Reach2

A habitat survey of this reach was not conpleted, however, the
reach was flown by helicopter on 18 Septenber 1982, and wal ked for
bull trout redds In three consecutive years, 1982-1984. Reach 2 of
Elk Creek is a fourth order stream having a nmedi umsized drai nage
area (58.7 square kilonmeters) and a | ow average channel gradient
(1.8%. The channel width was estinated to be 12 meters and
channel debris was low. The substrate consisted of |arge and small
gravel and the D-90 was relatively small.

Stream Features

An extremely large log jamlocated at km 13.0 was a conplete
barrier to upstream movenent of migratory adult spawning bul | trout
in 1982. The jam was nodified by U S, Forest Service personne
during the sumer of 1983 to insure long-termaccessibility of
upstream spawning habitat. Numerous redds were observed above the
log jamin the fall of 1983 whereas none were found in this section
in 1982. Athough not barriers, the stream passes over a 1.8 m
falls and a bedrock chute at km13.0, and a 20 mlong bedrock chute
at km13.6. H gh gradient subsections in the vicinity of kml0.5
to 10.7 and around km 8.5 shoul d be periodically inspected for fish
passage Inprovement. Also, a large log jamwas present at km7.0.

Fish Popalati 3 Spasming. Use

The entire reach was surveyed for bull trout redds in 1982
1983, and1984 and 56, 89, and 91 redds were found, respectively:
The nostconcentratedbul | trout spawning use in the entire Swan
River drainage occurred in this reach of Elk Creek and it is con-
sidered to be critical for mgratory bull trout production.
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GQAQ ER CREEK

Locations of physical and chem cal neasurenent stations

and other installations in Gacier Ceek,
atributary to the Saan R ver.

Reach Location(s) ltem Dat e (s)
1 km 0-11 Locat oi n of reach
km 8-10 Habi tat survey section 10/ 25/ 83
km 9.8 El ectrofishingsection 9/ 28/ 82
km 10. 7 Di schar ge neasur enent 10/ 25/ 83
km 0.4 VWater chemstry 9122/ 83
km 9.9 Mix/ nin t her nonet er 8/ 3/ 83-8/10/ 83
2 km 11-15.3 Locati on of reach
3 km 15.3-22.5 Location of reach
4 km 22.5-24 Location of reach
km 22.5-23.5  Habitat survey section 9/ 14/ 83
km 22.5 El ectrofishing section 0/ 15/ 83
km 22.5 Di schar ge neasur enent 9/ 15/ 83
km 22.7 VWater chemstry 9/ 22/ 83
km 23 Max/ m n ther nonet er 8/ 10/ 83- 8/ 24/ 83

Reach 1

Reach 1 of Gacier Creek is a fifth order stream having a

relatively large drainage area (155.0 square kilometers) and a | ow
average channel gradient (1.3%. The estimated maximum sumer water
tenperature for this reach during 1983 was rel atively high (70°F

or 21.1°c) and conductivity during the | owwater period was | ow(76
m cronhos) . The late summer flow was 30 cfs. The stream had an
average wetted wi dth of 10.2 meters and was comprised of 32%riffle,
65% run, and 3% pccketwat er-cascade. There was a |ow density of
high quality (class I, 11, and Il11) pools (2.5 per kiloneter of
stream). The streanbed was conprised nai nlg/ of cobbl e (46% and

| arge gravel (38% with |lesser anounts of boul der-bedrock (9%, snall
gravel (6%, and sand (1% . D-90 was 33 centineters, indicating
that the largest particles of substrate in the streanbed were about
average in conparison to other stream reaches in the drainage. The
reach had a |ow anount of channel debris (15% and channel stability
was good (rating score = 70). There was a | ow anount of instream
cover (4% which was mostly conprised of [ogs and debris. ot gl
overhead cover was |low (15% and overhead cover due to overhanging
vegetation (within one neter of the water surface) and undercut
banks was |ow (9% .

Stream Feat ures

Nuner ous wast i n% banks were observed throughout the survey section.
The streamis quite braided fromkm2 to 1.0. Fran km 1.5 to 2.5

the channel splits into two channels. The stream flaw di nini shed

fran km 6 to 4.5 during the summer apparently due to subsurface flow
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Fi sh Popul ation and Spawni ng Use

A two- pass popul ation estimate was obtai ned by el ectrofishing
a 120 msection of this reach on 28 Septenber 1982. Densities of
fish 75 nmand | onger were noderate for brook trout (84/300 m), and
| ow for reinbowtrout (18/300 n). Densities of "catchabel-sized"
trout (150 nmand | onger) were low for both brook trout (8 300 m
and rai nbow trout (3/300 mj. Small nunbers of scul pins, suckers,
and mountain whitefish were al so captured. The entire reach vas
surve%/ed éor bull trout redds in both 1982 and 1983, but no redds
were found.

Reach 2

This reach was not ground surveyed but was surveyed by heli-
copter on 19 Septenber 1982. Peach 2 of (Gacier Creek is a fourth
order streamhaving a relatively lar %e drainage area (67.7 square
kilometers) and a noderate average channel gradient (3.1%. The
channel width was estimatedto be 8 neters. Channel debris was | ow
and no fish barriers were observed. The streanbed material was conposed
nostly of cobble and boul ders, and the D-90 was estimated to be noder-
ate. The entire reach was surveyed for bull trout redds in both
1982 and 1983, but no redds wer found. A very limted anount of
brook trout spawni ngwasobserved.

Peach 3

This reach was not g-round surveyed but was surveyed by heli-
copter on 19 Septenber 1983. Reach 3 of Gacier Creek is a fourth
order streamhaving a relativel Iar?e drai nage area (64.7 square
kil oneters) and a | ow average channel gradient (1.5%. The channel
width was estimated to be 8-12 neters. No fish barriers were observed
in this reach. The streanbed material was composed nostly of gravel.

Stream Feat ures

A marshy area know as {d aci er Sl oughs extends fromkm 17-15. 3.
This area has a very | ow gfr adient and the channel becones very w de
(30-50 m) and flows very slowy. The streamebed consists prinarily

of sand and silt, and aquatic vegetation and beaver activity are

common t hr oughout this section.

A acier Creek braids very heavily in the one kiloneter |ong
section (km17-18) immediately upstreamfran G acier Sloughs. Another
swanpy area i s located between km19.5 and 19.8. A 4 mfalls at
km 20.4 was probably a barrier to all upstreamfish novenent.

Fi sh Popul ati ons and Spawni ng Use

A one-pass popul ation estimate was obtained by other Mntana
Department of Fish, Wldlife and Park's personnel who el ectrofished
a 183 msection of this reach (at km22.5) on 22 August 1972,
Densities of fish 75 nmand |onger were |ow for cutthroat, bull,
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and brook trout (16, 23 and 8 fish/300 m respectively). The entire
reach was surveyed for bull trout redds in 1982 but no redds were

found. A 3.8 kmsection ékm 20. 6-16.8) was surveyed for bull trout
redds in 1983 and one redd was found.

Peach 4

Reach 4 of Gacier Creek is a third order stream having a nmedi um
si zed drainage area (51.3 square kilometers) and a hi gh average
channel gradient (6.9%. Theestinated naxi numsumer wat er t enmperature
for this reach during 1983 was relatively high (67°F or 19.4°C) and
conductivity during the low water period was |ow (58 m crcxnhos).

The | ate sumer flowwas 26 cfs. The stream had an average wetted
width of 10.1 neters and was conmprised of 10% pool, 3%riffle, 30%
run and 57% pocektwat er-cascade. There was a noderate density of
high quality (class I, Il, and I1l) pools (10.0 per kiloneter of
stream. The streanbed was conprised mainly of cobble (39% and
boul der - bedrock (38% with | esser anounts of |arge gravel (20%,
and smal | gravel (3%. D90 was 104 centineters, indicating that
the largest particles of substrate in the streanbed were large in
conparison to other streamreaches in the drainage. The reach had
a moderate anount of channel debris (50% and channel stability was
good (rating score = 45). There was a noderate anount of instream
cover (33% which was mostly conprised of boul ders and debris. Total
over head cover was noderate (41% and overhead cover due to over-
hangi ng vegetation (wthin one neter of the water surface) and
under cut banks was moderate (31%.

Stream Feat ures

Numer ous cascades, falls, and bedrock chutes throughout the
reach formdefinite barriers to upstreamfish movenent.

Fi sh Popul ati ons and Spawning Use

Atwo-pass popul ation estimte was obtained by electrofishing
a 127 msection of this reach on 15 Septenber 1983. Densities of
fish 75 mm and | onger were moderate for brook trout (129/300 :
and |ow for both cutthroat trout (39/300 m and bull trout (39/300 m.
Densities of "cat&able-sized" trout 9150 mm and | onger) were noderate
for brook trout (53/300 n), and low for both cutthroat (20/300 m and
bul | trout (28/300 m). Based on electrofishing estimtes and redd
counts, the reach was considered to be marginal for magratory bull
trout production.
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GOAT CREEK

Locations of physical and chem cal measurenent stations
and other installations in Coat Creek,
atributary to the Swan R ver

Reach Location(s) Item Date(s)
kmo-1.3 Location of reach
kmo0.2-1.2 Habi tat survey section  10/04/83
km 1.2 El ectrofishing section 10/14/83
km 0.5 Di scharge neasur ement 10/05/83
km0.5 Water chemstry 09/29/83
km 0.5 Max/ m n therntnet er 10/04/82
km 0.4 Fish trap 09/01/83 - 10/27/83
km 0.4 Fish trap 09/05/84 - 10/18/84
km 1.3-5 Location of reach
km 2.5-4.5 Habi tat survey section  10/04/83
km 3.2 El ectrofishing section 09/30/82
km 3.2 Di scharge neasurenment 10/04/83
km 3.3 VWater chemstry 09/29/83
km 3.2 Max/ m nt her momret er 08/04/83 - 08/10/83
km 4.4-4.5 Streanbed noni t ori ng 10/01/84
site
km5-10.4 Location of reach
km7.4-9.4 Habitat survey section  10/06/83
km 8.9 El ectrofishing section 08/ 09/82
km9.?2 Di scharge neasurement 10/ 06/ 83
kD Water chemstry 08/04/82 - 11/10/82
km 8.9 Max/ m nt her nonet er 08/10/83 - 09/12/83
km9 Instreamflowtransects 07/20/82; 08/12/82;
(VP _ _ 11/17/82
km 9.4 Proposed hydro diversion
km 5.7 Proposed hydro power house
km 10.4-11.6 Location of reach
km 10.5-11.5 Habitat survey section 08/ 01/83
km 10.8 El ectrofishing section  08/02/83
km11.5 Di scharge neasur ement 08/ 01/ 83
km 10. 8 Max/ m nt her nonet er 08/04/83 - 08/10/83
km 11.6-15.6 Location of reach
km12.4-13.4 Habitat survey section 09/28/82 - 09/29/82
km12.1 El ectrofishing section  09/29/82
km 11.7 Di scharge measurenent 09/ 28/ 82
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Reach 1

Reach | of Goat Creek is a third order stream havi ngf a
relatively large drainage area (86.4 square kilonmeters) and a |ow
average channel gradient (0.9%. The conductivity during the |ow
water period was high (272 mcronmhos) and the late sumer flow was
15.4 cfs. The stream had an average wetted width of 7.8 neters and
was conpri sedof 3%pool, 7% riffle, 83%run, and 7%pocket wat er -
cascade. There was a noderate density of high quality (class I,
I, and II11) pools (8.0 per kiloneter of streamj. The streanbed
was conprisednainlyof |arge gravel (45% and cobble (30% with
| esser amounts of small gravel (10% sand (7%, silt (6%, and
boul der-bedrock (2% . D90 was 28 centineters, indicating that the
| argest particles of substrate in the streanbed were snall in
conparison to other stream reaches in the drainage. The reach had
a noderate amount of channel debris (43% and channel stability was
fair (rating score = 80). There was a noderate anount of instream
cover (23% which was nostly conprised of debris and |ogs. Total
overhead cover was noderate (45% and overhead cover due to over-
hangi ng vegetation (within one neter of the water surface) and
under cut banks was noderate (34%.

Stream Features

A large log jamwas |ocated at kmO. 4.

Fish Pooulati 1S ing U

A mark-recapture popul ation estimte was obtained by electro-
fishing a 305 msection of this reach on 14 Novenber and
18 Novenber 1983. Densities of fish 75 nmand |onger were |ow for
allthreespecies; bull trout (57/300 m, brook trout (45/ 300 m,
and rainbow trout (9/300 m). Densities of "catchable-sized" trout

150 nm and |onger) were also low for all three species; bull trout
7/300 m), brook trout (20/300 m), and rai nbow trout (6/300 nj.

The entire reach was surveyed for bull trout redds in 1982,
1983, and 1984 and 1, 3, and O redds were found, respectively. A
subst anti al amount of br ookt r out spawni ng was observed. A fish
trap was installed in the lower end of the reach to nonitor
potential spawning nmovenents of bull trout from9 Septenber to
27 Qctober 1983, Atotal of 158 adult bull trout (400 to 808 nm
were tagged and released. The trap was installed again in 1984 in
the same location and 154 adult bull trout (400 to 823 mm) were
tagged and rel eased, indicati n% heavy use of the Coat/ Squeezer
Creek drainages for mgratory bull trout spawning and rearing.
Based on el ectrofishing estimtes and reddcounts, the reach was
considered to be inportant for mgratory bull trout production.
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Reach 2

Reach 2 of Goat Creek is a third order stream having a medium-—
sized drainage area (50.8 square kilometers) and a low average
channel gradient (1.6%). The estimated maximum summer water
temperature for this reach during 1983 was relatively low (54°F or
12.2°C) and conductivity during the low water period was high (291
micromhos). The late summer flow was 9.1 cfs. The stream had an
average wetted width of 7.2 meters and was comprised of 8% pool,
27% riffle, and 65% run. There was a moderate density of high
quality (class I, II, and III) pools (8.5 per kilometer of stream).
The streambed was comprised mainly of large gravel (44%) and cobble
(20%) with lesser amounts of small gravel (15%), silt (13%), sand
(7%), and boulder-bedrock (1%). D-90 was 21 centimeters, in-
dicating that the largest particles of substrate in the streambed
were small in comparison to other stream reaches in the drainage.
The reach had a high amount of channel debris (68%) and channel
stability was fair (rating score = 8l). There was a moderate
amount of instream cover (30%) which was mostly comprised of debris
and logs. Total overhead cover was moderate (45%) and overhead
cover due to overhanging vegetation (within one meter of the water
surface) and undercut banks was moderate (34%).

Stream Features
A large beaver dam was located at km 4.3.
Fish Pooulati 1S . ]

A two-pass population estimate was obtained by electrofishing a
122 m section of this reach on 30 September 1982. Densities of
fish 75 mm and longer were low for cutthroat, bull, and brook trout
(12, 48, and 33 fish/300 m, respectively). Densities of
"catchable-sized" trout (150 mm and longer) were also low for
cutthroat, bull, and brook trout (5, 5, and 10 fish/300 m,
respectively).

The entire reach was surveyed for bull trout redds in 1982,
1983, and 1984 and 14, 17, and 11 redds were found, respectively.
A substantial amount of brook trout spawning was observed. Based
- on electrofishing estimates and redd counts, the reach was
considered to be critical for migratory bull trout production.

Reach 3

Reach 3 of Goat Creek is a third order stream having a medium-
sized drainage area (38.6 square kilometers) and a moderate average
channel gradient (4.6%). The estimated maximum summer water
temperature for this reach during 1983 was average (59°F or 15.0°C)
and conductivity during the low water period was high (273
micromhos). The late summer flow was 6.4 cfs. The stream had an
average wetted width of 6.1 meters and was comprised of 8% pool,
15% riffle, 32% run, and 46% pocketwater—cascade. There was a high
density of high quality (class I, II, and III) pools (17 per
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kiloneter of stream)j. The streanbed was conprised mainly of
boul der - bedrock (35% and large gravel (319% wth |esser anounts of
cobbl e (21%, small gravel (4%, and silt (3%. D90 was 85 centi -
neters, indicating that the [argest particles of substrate in the
streambed were large in conparison to other stream reaches in the
drainage. The reach had a noderate amount of channel debris (43%
and channel stability was good (rating score = 68). There was a
nmoder at e amount of instream cover (26% which was nostly conprised
of boul ders and debris. Total overhead cover was abundant (78%
and overhead cover due to overhanging vegetation (within one neter
of the water surface) and undercut banks was noderate (26% .

Stream Features

A3 mfalls at km8.5 forns a barrier to upstreamfish
movement. A large log jamis located at km?7.8.

Fish Popul ations and Spawni ng Use

A two-pass popul ation estinate was obtained by electrofishing a
132 msection of this reach on 9 August 1982. The density of 75 mm
and |l onger bull trout (the only species captured) was |ow
(48/300 m. The density of "catchable-sized" bull trout (150 nm
and | onger) was noderate (38/300 nm.

The entire reach was surveyed for bull trout redds in 1982 and
1983, where 18 and 19 redds were found respectively. A 4.3 km
section (km 9.3-5) of the reach was surveyed for bull trout redds
in 1984 and 20 redds were found. Based on el ectrofishing estinmates
and redd counts, the reach was considered to be critical for
mgratory bull trout production.

Reach 4

Reach 4 of Goat Creek is a third order stream having a
relatively small drainage area (21.2 square kiloneters) and a
nmoderate average channel gradient (3.6%. The estimted maxi mum
sumer water tenperature for this reach during 1983 was rel atively
| ow (54°F or 12.2 C). The discharge during the habitat survey was
14.2 cfs and the estimated |ate sumer flow was 5.2 cfs. The
stream had an avera?e wetted width of 4.5 neters and was conprised
of 2% pool, 35%riffle, and 63%run. There was a high density of
high quality (class I, Il, and Ill) pools (16.0 per kiloneter of
streamj. The streanbed was conprised mainly of large gravel (48%
and small gravel (29% with |esser amounts of cobble (14%, sand
(8%, and silt (1% . D90 was 13 centimeters, indicating that the
| argest particles of substrate in the streanbed were snall in
conparison to other streamreaches in the drainage. The reach had
a noderate amount of channel debris (45% and channel stability was
good (rating score = 57). There was a noderate amount of instream
cover (219% which was nostly conprised of debris and |ogs. Total
overhead cover was noderate (62% and overhead cover due to over-
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hangi ng vegetation (within one meter of the water surface) and
undercut banks was moderate (349%.

Stream Features
The creek goes dry fromkm 10.9 to km 10.4 during late summer.

H sh Popul ations and Spawni ng Use

A 131 msection of this reach was electrofished on 2 August
1983, however only two juvenile bull trout were captured,
indicating a very sparse fish popul ation. The entire reach was
surveyed for bull trout redds in 1982, but no redds were found. A
1.2 kmsection (km11.6 to 10.4) of the reach was surveyed for bul
trout redds in 1983 but no redds were found.

Reach 5

Reach 5 of CGoat Creek is a second order streamhaving a rel a-
tively small drainage area (6.6 square kiloneters) and a high
average channel gradient (13.7%. The late sumrer flow was
2.1 cfs. The stream had an average wetted width of 3.2 neters and
was conprised of 21% pool, 24%riffle, 18% run, and 37%
pocketwat er-cascade.  The streanbed was conprised mainly of cobble

37% and boul der-bedrock (32% with |esser amunts of large grave

19%, snmall gravel (8%, and sand (4% . D90 was 33 centlneters,
indicating that the largest particles of substrate in the streanbed
were average in conparison to other streamreaches in the drainage.
The reach had a noderate amount of channel debris (48% and channe
stability was good (rating score = 55). There was a noderate
amount of instream cover (25% which was nostly conprised of
boul ders and logs. Total overhead cover was |ow (33% and overhead
cover due to overhanging vegetation (within one neter of the water
surface) and undercut banks was noderate (33%.

St reamFeat ures
Falls and cascades which forned barriers to fish novenent

included a 2 mcascade, 4 mcascade and 3 mfalls at km12.7, and a
12 mfalls at km13.1. A debris jamwas |ocated at km12. 4.

Fish Populati 1S i0q U

A 93 msection of this reach was electrofished on 29 Septenber
1982 but no fish were captured.
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GROOM CREEK

Locations of physical and chem cal measurenment stations
and other installations in Goom C eek,
a tributary to Swan Lake.

Reach Location(s) |tem Dat e(s)

1 kmo-3 Location of reach
km 1.5-2.5 Habitat survey section 7/ 20/ 83
km 2.2 El ectrofishing section 8/ 18/ 82
km 2.5 Di scharge measur enent 7120/ 83
km1.5 Water chemstry 9/ 29/ 83
km 2.2 Max/ m n t her nonet er 8/ 4/ 83-8/ 11/ 83
km 0.2 Fish trap 4/ 27/ 83-7/ 18/ 83
km2.8 | nstreamf| owtransects 6/ 24/ 83- 10/ 17/ 83
km 1.5 Pro(posed hydro power house

2 km 3-6 Location of reach
km4.1-5.1 Habi tat survey section 9:22/ 83
km 4.2 El ectrofishing section 9/ 23/ 83
km 4.1 Di scharge neasur ement 9/ 22/ 83
km3.8 Proposed hydro diversion

Reach 1

Reach 1 of Groom Creek is a second order streamhaving a relatively
snmal | drainage area (11.4 square kiloneters) and a hi gh average channel
gradi ent %7. 19 . The estimated naxi num summer water tenperature for
this reach during 1983 was relatively | ow (54°F or 12.2°C) and
conductivity during the [ owwater period was noderate (250 m cronhos).
The di scharge during the habitat survey was 12.5 cfs and the estimated
| ate sunmer flowwas 0.6 cfs. The streamhad an average wetted w dth
of 3.8 neters and was conprised of 2% Fool, 42%riffle, 23%run, and
33% pocketwat er-cascade. There was a |ow density of high quality
(class I, Il, and I'll) pools (6.0 per kiometer of stream. The
streanbed was conprosed nmainly of cobble (38% and | arge gravel (34%
with | esser amounts of boul der-bedrock (24%, small gravel (3%, and
silt (1%. D90 was 54 centineters, indi cating that the |argest
particles of substrate in the streanbed were about average in
comparison to other streamreaches in the drainage. The reach had
a noderate anaut of channel debris (409% and channel stability was
good (rating score = 67). There was a noderate anmount of instrearn
cover (31% which was nostly conprised of debris and boul ders. Total
overhead cover was abundant (85% and overhead cover due to overhanging
vegetation (within one neter of the water surface) and undercut banks
was noderate (379%.

Stream Feat ures

Nunerous small debris jams were present throughout the reach.
The treamgoes dry franknD.2 to the nouth during | ate sunmer.
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Fi sh Popul ations and Spawni ng Use

A two-pass popul ation estimte was obtained by el ectrofishing
a 122 msection of this reach on 18 August 1982. The density of
cutthroat trout 75 nmmand | onger was high (192/300 n). The density
of "catchabl e-sized" cutthroat trout (150 mmand | onger) was noderate
(39/300 M. A 2.0 kmsection (km2.0 to 0.0) of the reach was surveyed
for bull trout redds in 1982 but no redds were found and a limted
anount of brook trout spawning was observed. This reach was not surveyed
for bull trout redds in 1983.

A fish trap was installed in the |ower end of the reach to nonitor
potential spawning movenents and rates of juvenile emgration of cut-
throat trout during the period 27 April to 18 July 1983. No adult
cutthroat trout and no juveniles were captured, indicating very |ow
use by magratory fish.

Reach 2

Peach 2 of Groom Creek is a second order streamhaving a relatively
smal | drainage area (5.4 sqfuare kil oneters), a high channel gradient
(17.3% and a late summer flow of 2.1 cfs. The strean had an average
wetted width of 3.9 meters and was conprised of 12%riffle, 33%run,
and 55% pocketwat er-cascade. There was a |ow density of high quality
(class I, Il, and I'll) pools (3.0 per kiloneters of stream). The stream
bed was conprised mainly of boul der-bedrock (34% and large gravel
(3099 with |lesser amounts of cobble (22% and sl gravel (14%. D90
was 43 centineters, indicating that the largest particles of substrate
In the streanbed were about average in conparison to other streamreaches
inthe drainage. The reach had a noderate amount of channel debris
(509 and channel stability was good (rating score = 57). There vas
a high anount of instreamcover (42% which was nostly conprised of
boul ders and turbulence. Total overhead cover was noderate (62% and
overhead cover due to overhanging vegetation (wthin one neter of the
water surface) and undercut banks was noderate (28%.

Stream Feat ures

Several cascades and falls throughout the reach fornmed definite
barriers to upstreamfish novenent.

Fi sh Popul ati ons and Spawni ng Use

A two- pass ?opul ation estimte was obtained by electrofishi n?
a 98 msection of this reach on 23 Septenber 1983. The density o
cutthroat trout 75 mmand | onger was |ow (42/300 m). The density
of "catchabl e-sized" cutthroat trout (150 nmand | onger) was al so
| ow (23/300 m.
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HALL CREEK

Locat i ons of physical and chemcal neasurenent stations
and other installations in Hall Oreek,
atributaryto Snan Lake.

Peach Location(s) ltem Date(s)

| km 0- 2 Location of reach
km0.5-1.5 Habitat survey section 9/ 28/ 83
km1 El ectrofishing section 9/ 30/ 83-10/ 5/ 83
km 1 Di scharge neasurement 9/ 28/ 83
km 0. 2 M/ min t her enonet er 8/ 19/ 82- 10/ 21/ 82
km1 Fish trap 4/ 27/ 83-7/ 18/ 83
414% Imstream flow transects 6/ 23/ 83- 10/ 19/ 83
km1.8 Pr o(posed hydro power house

2 km 2- 6 Location of reach
kn2.8-3.8 Habi t at secti on survey 10/ 19/ 83
km 2.3 El ectrofishingsection 9/ 18/ 82
km3.7 Di schar ge measur ement 10/ 19/ 83
km 2.3 ter chemstry 9/ 21/ 83
km 2.3 Max/mn  t her nonet er 8/ 4/ 83-8/ 11/ 83
km 3.4 Proposed hydro diversion

Reach 1

Reach 1 of Hall Creek is a second order streamhaving a relatively
smal | drainage area (12.8 square kilometers) and a noderate average
channel gradient (4.0%. The estinated naxi numsunmer water tenperature
for this reach during 1983 was average (57°F or 13.9°C). The |ate
sunmer flow was 2.8 cfgs. The stream had an average wetted width of
3.5 neters and was conprised of 2%pool, 15%riffle, 45%run, and
38%pocket wat er-cascade. There was a |ow density of high quality
(class 1, I'l, and IIl) pools (5.0 per kilonmeter of stream. The
streambed was conprised mainly of large gravel (44% and cobble (41%
with | esser amounts of small gravel (8%, boul der-bedrock (3%, silt
(3%, and sand (1% . D-90 was 26 centineters, indicating that the
|'argest particles of substrate in the streambed were sl in com
parison to other streamreaches in the drainage. The reach had a
noderate anaut of channel debris (35% and channel stability was
good (rating score = 57). There was a | owamount of instreancover
(18% which was nostly conprised of debris and boul ders. Total
overhead cover was abundant (92% and overhead cover due to overhanging

vegetation (within one meter of the water surface) and undercut banks
was noderate (33%.

Stream Feat ures

The streamgoes dry franknD.2 to the nouth during | ate surer.
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Fi sh Popul ati ons and Spawni ng Use

A mark-recapture popul ation estimte was obtained by el ectro-
fishing a 185 msection of this reach on 30 Septenber and 5 Cctober
1983. Densities of fish 75 mm and |onger were high for cutthroat
trout (153/300 m), and noderate for brook trout ?147/300 m. Densities
of "catchabl e-sized" trout (150 mnmand | onger) were low for both
cutthroat trout (11/300 n) and brook trout (4/300 nm). The entire
reach was surveyed for bull trout redds in 1982 but no redds were
found and a limtedamount of brooktrout spawni ngobserved.

A fish trap was installed in the mddle portion of the reach
to nonitor potential spawning novenent and rates of lruvenile emgration
for cutthroat trout from27 April to 18 July 1983. hree adult cut-
throat trout and very few juveniles were captured, indicating a | ow
anount of use by mgratory fish.

Peach 2

Peach 2 of Hall Creek is a second order stream having a relativel
smal | drainage area (11.4 square kilometers) and a hi gh average channe
?radi ent (14.6%. The estinmated nmaxi numsunmer water tenperature

or this reach during 1983 was average (58°F or 14.4°c) and conductivity
during the | owwater period was | ow (110 micronhos). The | ate sumner
flowwas 2.9 cfs. The streamhad an average wetted wi dth of 3.3

met ers and was conmprised of 3%pool, 27%run, and 70%pocket wat er -
cascade. There was a noderate density of high quality (class I, II,

and 1) pools (7.0 per kilonmeter of stream). The streanbed was
conprised mainly of boul der-bedrock (38% and |arge gravel (30% with

| esser amounts of cobble (21%, small gravel (6%, silt (4%, and

sand (1%. D-90 was 80 centineters, indicating that the |argest
particles of substrate in the streanbed were large in conparison to

ot her streanreachesinthedrai nage. The reach had a noderate anmount
of channel debris (48% and channel stability was good (rating score

= 66). There was a high anount of instreamcover (42% which was
most I'y comprised of [ogs and boul ders. Total overhead cover was
noderate (/0% and overhead cover due to overhanging vegetation

(within one meter of the water surface) and undercut banks was
noderate (33%.

Stream Feat ures

A 0.4 kmlong cascade section (km2.8 to 2.4) was a canplete
barrier to upstreamfish novement.

Fi sh Mvenent and Spawni ng Use

A two-pass popul ation estinmate was obtained by el ectrofishing
a 126 msection of this reach on 19 August 1982. nsities of fish
75 mm and | onger were noderate for cutthroat trout (138/300 m and
| ow for brook trout (24/300 my. Densities of "caté&able-sized" trout
(150 nmand longer) were noderate for cutthroat trout (58/300 m and
| ow for brook trout (14/300 m.
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Figure 20. Biophysical inventory map of Hall Creek, a tributary
of Swan Lake.
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HOLLAND CREEK

Locations of physical and chem cal measurement stations
and other installations in |ower Holland C eek,
atributary to the Swan River.

Reach Locat i on(s) tem Date(s)
1 kmo-4.5 Locati on of reach
2 km4.5-6.5 | ocation of reach
km4.7-5.7 Habi tat survey section 9/ 6/ 83
km4.9 El ectrofishing section 9/ 12/ 83
km 4.5 Di schar ge neauser nent 9/ 5/ 83
km4.9 Water chemstry 9/ 22/ 83
knb N/ mn t her nonet er 8/11/83-9/1/83
Reach 1

Thi s reach was not ground surveyed but was surveyed by heli-
copter on 19 Septenber 1982. Reach 1 of lower Holland Creek is a
fourth order streamhaving a medi umsized drai nage area (58. 3 square
kilometers) and a | ow average channel gradient (0.5%. The channel
width was estimated to be 4-6 neters. Channel debris was |ow and
no fish barriers were observed. The streanbed material was conprised
nostly of gravel and the D-90 was very small. Several marsh sections
occurred throughout the reach in which sone channel braiding was
observed. A one- Eass oPuI ation estinate was obtai ned by other Mntana
Department of Fish, Wldlife and Park's personnel who electrofished
a 183 msection of this reach (at km0.5) on 12 August 1971. The
density of 75 mmand |onger brook trout (the only species captured)
was |ow (13/300 m.

Reach 2

Reach 2 of |ower Holland Creek is a fourth oré& stream having
a medium-sized drai nage area (44.3 square kilometers) and a | ow
average channel gradient (0.3%. The estimated nmaxi mumsumrer water
tenperature for this reach during 1983 was relatively high (77°F
or 25.0°C) and conductivity during the [ ow water period was | ow (150
m cronhos) . The late summer flowwas 1.2 cfs. The streamhad an
average wetted width of 9.1 neters and was conprised of 20%riffle,
and 80% run. There were no high quality (class I, Il, and IIIR pool s
in the survey section. The streanbed was comprised nmainly of [arge
gravel (37% and small gravel (36% wth |lesser amounts of silt (9%,
sand (9%, and cobble (9% . D-90 was 27 centineters, indicating that
the largest particles of substrate in the streanbed were snall in
conparison to other streamreaches in the drainage. The reach had
a noderate amount of channel debris (53% and channel stability was
good (rating score = 65). There was a noder ate anount of instream
cover (31% which was nostly canprised of aquatic vegetation and
debris. Total overhead cover was |ow (27% and overhead cover due
to over hangi ng vegetation (within one meter of the water surface)
and undercut banks was noderate (24%.



Stream Feat ures

A moderat e number of small debris jans were present throughout
the reach.

Fi sh Popul ati ons and Spawni ng Use

At wo- pass popul ation estimate was obtai ned by el ectrofishing
a 112 msection of this reach on 12 Septenter 1983. Densities of
fish 75 m and | onger were low for both brook trout (9/300 nj, and
rai nbow trout (51/300 m). Densities of "catchable-sized" trout
(150 mm and | onger) were [ow for both brook trout (3/300 m) and rainbow
trout (24/300 m. Large nunbers of mountain whitefish, redside

shiners, sculpins northern squawfish, and |argescale suckers were
al so captured.
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Figure 21.
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JIM CREEK

Locations of physical and chem cal neasurenent stations
and other installations in Jim O eek,
atributary to the Swan River

Reach Location(s) Item Date(s)

1  km 0-2 Location of reach

km 0.5-1.5 Habitat survey section  08/01/83

km 1.5 El ectrofishing section 08/02/83; 08/09/83;

_ 08/24/83

km 1.9 Di scharge neasur ement 08/02/83

km 1.5 Max/ m nt her nomet er 08/04/83 - 08/10/83
2 km 2-5.5 Location of reach

km 3-5 Habitat survey section  08/03/83

km 3.7 El ectrofishing section 08/23/83

km 3.5 Di scharge measur enment 08/04/83

km 3.5 Water chemstry 09/27/83

km 3.3 Mex/ m n t her nonet er 08/04/83 - 08/11/83
3 km 5.5-9.5 Location of reach

Reach 1

Reach 1 of JimCreek is a third order stream having a
medi um si zed drainage area (53.2 square kilonmeters) and a |ow
average channel gradient (0.3%. The estimted nmaximum sunmmrer
water tenperature for this reach during 1983 was average (56°F or
13.39C). The discharge during the habitat survey was 53.1 cfs and
the estimated late sunmer flow was 19.6 cfs. The stream had an
average wetted width of 14.0 neters and was conprised of 5% pool,
20%riffle, and 75%run. There was a | ow density of high quality
(class I, Il, and Ill) pools (1.0 per kiloneter of stream. The
streanbed was conprised nmainly of silt (40% and |arge gravel (33%
with [esser anmounts of sand (14%, smal| gravel (12%, and cobble
(19. D-90 was 10 centineters, indicating that the |argest
particles of substrate in the streambed were small in conparison to
other stream reaches in the drainage. The reach had a noderate
amount of channel debris (58% and channel stability was fair

rating score = 88). There was a hi gh anount of instream cover
56% which was nostly conprised of debris and |ogs. Total
overhead cover was noderate (41% and overhead cover due to
overhangi ng vegetation (within one neter of the water surface) and
under cut banks was noderate (27%.

Stream Features

- This reach is heavily braided fromkm2 to the nouth,
partially as a result of extensive beaver activity.
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rish Pooulati 1S {hq U

A mark-recapture popul ation estinate was obtained by
el ectrofishing a 308 msection of this reach on 2, 9, and 24 August
1983. Densities of fish 75 mmand [onger were high for brook trout
(243/300 m and low for bull trout (39/300 m. Densities of
"Cat chabl e-si zed" trout (150 mm and |onger) were high for brook
trout (80/300 m and low for bull trout (10/300 m. Based on
el ectrofishing estimtes and upstream redd counts, the reach was
considered to be inportant for mgratory bull trout production. A
0.6 kmsection (km2-1.4) of the reach was surveyed for bull trout
redds in 1983 and no redds were found.

Reach 2

Reach 2 of JimCreek is a third order stream having a
medi um si zed drainage area (41.0 square kiloneters) and a |ow
average channel gradient (1.79. The estimted naxinmm sumrer
water tenperature for this reach during 1983 was relatively |ow
(53°F or 11.7°C) and conductivi&y during the [ ow water period was
noderate (189 micronmhos). The discharge during the habitat survey
was 49.9 cfs and the estimated |ate sumer flow was 18 cfs. The
stream had an average wetted width of 7.7 neters and was conprised
of 8%pool, 25%riffle, 62%run, and 5%pocketwater-cascade. There
was a noderate density of high quality (class I, Il, and Il11) pools
(8.0 per kiloneter of strean). The streanmbed was conprised mainly
of large gravel (37% and snall gravel 5219@ with | esser amounts of
cobbl e (19%, silt (14%, sand (4%, and boul der-bedrock (3% . D
90 was 29 centineters, indicating that the largest particles of
substrate in the streanbed were small in conparison to other stream
reaches in the drainage. The reach had a noderate anount of
channel debris (48% and channel stability was good (rating score =
69). There was a high anount of instream cover (43% which was
mostly conprised of |ogs and debris. Total overhead cover was
moderate (52% and overhead cover due to overhanging vegetation
(within one neter of the water surface) and undercut banks was
noder at e( 32%) .

Stream Features

Beaver activity was observed fromkm4.5 to km5.5

Fish Populati ] Spawning U

A two-pass popul ation estinmate was obtai ned by
eIectrofishin? a 92 msection of this reach on 23 August 1983.
Densities of fish 75 mm and |onger were low for both bull trout
(9/300 m and brook trout (30/300 m). Densities of "catchable-
sized" trout (150 nmm and longer) were low for both bull trout
(12/300 M and brook trout (11/300 m).
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A 2.7 kmsection (km4.7-2.0) of the reach was surveyed for
bul | trout redds in 1983 and 7 redds were found. The entire reach
was surveyed for bull trout redds in 1984 and 6 redds were found.
Basedonel ectrofishing estimates and reddcounts, the reach was
considered to be inportant for mgratory bull trout production.

Reach 3

This reach was not ground surveyed but was surveyed by
hel i copter onl8 Septenber 1982. Reach 3 of JimQeek is a third
order stream having a mediumsized drainage area (37.3 square
kiloneters) and a high average channel gradient (6.8%. The
channel width was estimated to be 2-5 neters. Channel debris was
moderate. The substrate consisted of boulders and |arge gravel.
D-90 was noderate. The streamwas dry at km9.5. A 1.5 kmsection
(kn7-5.5) of the reach was surveyed for bull trout redds in 1984
but no redds were found.
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Biophysical inventory map of Jim Creek, a tributary of
the Swan River.
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KRAFT CREEK

Locations of physical and chenmical measurenent stations
and other installations in Kraft Creek,
a tributary to Gacier Creek.

Reach Location(s) | tem Dat e( s

1 kmo-3 Location of reach

2 km 3-7 Location of reach
km 4-6 Habi tat survey section 8/ 2/ 83
km 5.2 El ectrofishing section 8/ 3/ 83
km 3.2 Di schare neasurement 8/ 2/ 83
km 3.2 Wat er chem stry 9/22/ 83
kb N/ nn t her nonet er 8/ 3/83-8/11/83

Reach 1

This reach was not ground surveyed but was surveyed by helicopter
on 19 Septenber 1982. Reach 1 of Kraft Creek is a fourth order stream
havi ng a medui m si zed dr ai nage area (42.4 square kil ometers and
a low average channel gradient (2.4%. The wetted wi dth was estimated
to be 2-4 nmeters. Channel debris was |ow and no fish barriers were
observed. The streanbed material was canprised of gravel and the
D-90 was |ow

Reach 2

Reach 2 of Kraft Creek is a fourth order stream havi ng a
relatively sl drainage area (25.8 square kilongeters) and a noderate
average channel gradient (5.5%. The estimted maxi numsunmer wat er
tenmperature for this reach during 1983 was average (60°F or 15.6°C)
and conductivity during the | ow water period was | ow(103 m cromhos).
The discharge during the habitat survey was 6.5 cfs and the estimted
| ate sunmer flowwas 2.4 cfs. The streamhad an average wetted width
of 5.0 neters and was conprised of 10%riffle, 38%run, and 52%
pocket wat er-cascade There was a noderate density of high quality
(class I, Il, and Ill) pools (8.0 per kilonmeter of streanm). The
streanbed was conprised mainly of cobble (36% and | arge gravel

3299 with lesser amounts of boul der-bedrock (22%, small gravel

6%, sand (2%, and silt (29%. D90 was 78 centineters, 1ndicating
that the largest particles of substrate in the streaned were |arge

I n comparison to other streamreaches in the drainage. The reach
had a noderate amount of channel debris (43% and channel stability
was good (rating score = 69). There was a noderate anmount of instream
cover (33% which was nmostly conprised of boul ders and debris. Total
overhead cover was abundant (79% and overhead cover due to over-

hangi ng vegetation (within one neter of the water surface) and

undercut banks was abundant (579%.
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Stream Feat ures

Nurerous snal | | og jans were present throughout the survey section.
Mich of the drainage was heavily |ogged, especially the upper end.

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimate was obtained by el ectrofishing
a 107 msection of this reach on 3 August 1983. Densities of trout
75 mmand | onger were high for cutthroat trout (156/300 n) and | ow
for brook trout (6/300 mp. Densities of "catchable-sized" trout
(150 nm and longer) were noderate for cutthroat trout (54/300 nj,
and | ow for brook trout (3/300 m.

74



KRAFT CREEK

Figure 23. Biophysical inventory map of Kraft Creek, a tributary
of Glacier Creek.
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LI ON CREEK

Locations of physical and chem cal measurenment stations
and other installations in Lion Ceek,
atributary to the Swan R ver

Reach Location(s) Item Date(s)

1 km O 10 Location of reach
km6.7-8.7 Habi tat survey section  10/06/83
km 7.5 El ectrofishing section  09/20/82
km8.7 Di scharge neasur enent 10/ 06/ 83
km 0.5 Water chemstry 09/ 21/ 83
km7.5 Max/ m nt her nonet er 08/11/83-08/17/ 83
km5.5 St reanbed moni t ori ng 10/ 31/ 84

site

2 km 10-19.5 Location of reach
km 10.5-12.5 Habi tat survey section  10/17/83
km10.5;11.7 El ectrofishing section 09/15/82, 09/14/82
km 10. 3 Di scharge neasurenent 10/ 17/ 83
km 10 VWater chemstry 09/ 21 /83
km 10.5 Max/ m nt her monet er 08/ 11/ 83 - 08/31/83
km10.6 - 10.9 |Instreamflowtransects 06/22/83 - 10/18/83

(VEETP)

km 10.5 Ther m)?raph 04/ 11/ 83 - 10/30/ 84
km 10.5 Vter |evel recorder 11/17/82 - 10/30/ 84
km 12. 6 Proposed hydro diversion
km 10 Proposed hydro powerhouse

3 km 19. 5-22 Location of reach

Reach 1 of Lion Creek is a third order stream having a
relatively large drainage area (81.6 square kilometers) and a small
average channel gradient (0.9%. The estimated maxi mum sumer
water tenperature for this reach during 1983 was relatively |ow
(54°F or 12.2°C) and conductivity during the |ow water period was
noderate (210 micronhos). The late summer flow was 14.4 cfs. The
stream had an average wetted width of 10.7 neters and was conprised
of 3% pool, 10% riffle, 52% run, and 35% pocket wat er - cascade.
There was a | ow density of high quality (class I, Il, and Il1I)
pools (2.5 per kiloneter of streanm. The streanmbed was conprised
mainly of large gravel (37% and cobble (32% wth |esser anounts
of boul der-bedrock (13%, small gravel (8%, silt (8%, and sand
w). D90 was 63 centineters, indicating that the |argest
particles of substrate in the streambed were large in conparison to
other stream reaches in the drainage. The reach had a noderate
anount of channel debris (48% and channel stability was fair
rating score = 83). There was a noderate amount of instream cover
28% which was nostly conprised of debris and boul ders. Total
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overhead cover was noderate (51% and overhead cover due to over-
hangi ng vegetation (within one neter of the water surface) and
undercut banks was noderate (29%.

Stream Features

A man-made wooden damis present at km 3.0. This dam could be
a barrier to spawning adult mgratory bull trout but a side channel
IS present providing fish passage.

Fish Pooulati 1S .

A two-pass popul ation estimte was obtained by electrofishing
a 149 msection of this reach on 20 Septenber 1983. Densities of
fish 75 mmand [onger were [ow for both cutthroat trout (2/300 nj
and brook trout (39/300 m, and noderate for bull trout (99/300 m.
Densities of "catchable-sized" trout (150 nmand |onger) were | ow
for bothbulltrout (12/300 nm) and brook trout (12/300 m. There
were no "catchabl e-sized" cutthroat trout and noderate nunbers of
scul pi ns wer e capt ur ed.

The entire reach was surveyed for bull trout redds in 1982,
1983, and1984 and 60, 38, and 77 redds were found, respectively.
Based on electrofishing estimates and redd counts, this reach was
considered to be critical for magratory bull trout production.

Reach 2

Reach 2 of Lion Creek is a third order streamhaving a medi um
si zed drainage area (56.2 square kiloneters) and a noderate average
channel gradient (5.7%. The estinmated maxi num summrer water
tenperature for this reach during 1983 was rel atively |ow (52°F or
11.19¢) and conductivity during the [ow water period was noderate
(194 mcronhos). The late summer flow was 18 cfs. The stream had
an average wetted width of 7.3 neters and was conprised of 15%
pool, 12% riffle, 40% run, and 33% pocketwater-cascade. There was
a high density of high quality (class I, Il, and I[Il) pools (12.5
i:)er kiloneter of stream). The streanmbed was conprised mainly of
arge gravel (36% and cobble (31% with |esser anounts of boul der-
bedrock (21%, small gravel (10%, sand (1%, and silt (1% . D90
was 61 centineters, indicating that the largest particles of sub-
strate in the streambed were large in conparison to other stream
reaches in the drainage. The reach had a noderate anount of
channel debris (48% and channel stability was good (rating score =
56). There was a noderate anmount of instream cover (39% which was
nostly conprised of boulders and logs. Total overhead cover was
abundant (87% and overhead cover due to overhanging vegetation
(within one neter of the water surface) and undercut banks was |ow

(159 .
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Stream Features

An 8.0 mfalls located in a bedrock canyon at km 11.1 was a
conplete barrier to upstream fish movenent. Cascades and falls, up
tg g.o mhigh, were present fromkm 10.4-10.9, km 12.3-12.6, and km
16. 2- 17.

'ish Pooulat] 1s ing U

A three-pass popul ation estimate was obtai ned by
electrofishing a 133 msection of this reach on 15 Septenber 1982.
The density of 75 mmand |onger bull trout (the only species
captured) was noderate (108/300 m. The density of "catchable-
sized" bull trout (150 mmand | onger) was high (71/300 m).

A 1.0 kmsection (km 11-10) of the reach was surveyed for bul
trout redds in 1982 and 3 redds were found. A 0.5 kmsection (km
10.5-10) of the reach was surveyed for bull trout redds in 1983 and
1984 and 4, and 11 redds were found, respectively. Based on
electrofishing estimtes and redd counts, the |ower portion of this
reach was considered to be critical for mgratory bull trout
producti on.

Reach 3

This reach was not ground surveyed but was surveyed by
hel'icopter on 12 July 1982. Reach 3 of Lion Creek is a third order
stream having a relatively small drainage area (13.7 square
kilometers) and a noderate average channel gradient (4.4%. The
channel width was estimated to be 6-8 neters. Channel debris was
moderate and no fish barriers were observed. The streanbed
material was conprised nostly of cobble and gravel. D-90 was
estimated to be small. Sone channel braiding was observed
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LION CREEK

Figure 24 Biophysical inventory map of Lion Creek, a tributary of the Swan River.



LOST CREEK

Locations of physical and chem cal measurenent stations
and other installations in Lost Creek,
atributary to the Swan R ver

Reach Lacation(s) Iten Date(s)
1 km 0-2.3 Location of reach
km1-2 Habi t atsurvegecti on  08/23/83
km1.8 El ectrofishing section 11/10/83 - 11/16/83
km1.7 Di scharge neasurenent 08/ 23/ 83
km 1.8 Water chemstry 09/ 29/ 83
km 1.6 Max/ m nt her nonet er 08/ 04/83 - 08/11/83
km1.7 Fish trap 05/07/83 - 05/26/83
Reach

Reach 1 of Lost Creek is a fourth order stream havi n@ﬂ a
relatively Iar(]qe drainage area (82.0 square kilometers) and a |ow
average channel gradient (0.9%. The estimated maxi num sumrer
water tenperature for this reach during 1983 was relatively high
(59°F or 15.0°C) and conductivity during the | ow water period was
high (277 mcromhos). The discharge durin% the habitat survey was
18.7 cfs and the estimated |ate summer Tlow was 12.6 cfs. The
stream had an average wetted width of 8.8 meters and was conprised
of 25%riffle, 65% run, and 10% pocketwat er-cascade. There was a
| ow density of high quality (class I, Il, and IIl) pools (3.0 per
kilometer of streamj. The streanbed was conprised mainly of large
ravel (43% and cobble (36% wth lesser amounts of small gravel
E29%, silt (6%, sand (3%, andboul der-bedrock (3% . D90 was 30
centimeters, indi catin? that the largest particles of substrate in
the streambed were small in conparison to other stream reaches in
the drai na?e. The reach had a | ow anount of channel debris (25%
and channel stability was fair (rating score = 79). There was a
| ow amount of instream cover (19% which was nostly conprised of
debris and boul ders.  Total overhead cover was |ow (28% and
overhead cover due to overhanging vegetation (within one neter of
the water surface) and undercut banks was |ow (20%.

Stream Features

The streamwas intermttent in late sunmer fromthe nouth to
km 0. 5.

Fish Pooulat T :

A mark-recapture popul ation estimate was obtai ned by
el ectrofishing a 305 msection of this reach on 10 and 16 Novenber
1983.  Densities of fish 75 nmand | onger were nmoderate for brook
trout (111/300 m and l'ow for bull trout (48/300 m). Densities of
"cat chabl e-si zed" trout (150 mmand | onger) were | ow for both brook
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trout (8/300 m and bull trout (6/300 nj. Large nunbers of
scul pins were also captured. Based on el ectrofishing and redd
surveys, the reach was considered to be marginal for mgratory bul
trout production. The entire reach was surveyed for bull trout
redds in 1982, 1983, and 1984, but no redds were found. Alimted
amount of brook trout spawning was observed. A fish trap was
installed in the mddle portion of the reach to nonitor potentia
spawni ng novenents and rates of juvenile emgration of cutthroat
trout during May 1983. However, high streanflows during this
period prevented effective trap operation
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Figure 25. Biophysical inventory map of Lost Creek, a tributary of the Swan River



NORTH FORK ELK CREEK

Locati ons of physical and chem cl a neasurenent stations
and other installations in the North Fork of Elk Creek,
a tributary to El'k Creek.

Reach Locat i on(s) | tem Date(s)
1 kmo-1.5 Location of reach
kmo-1 Habitat survey section 9/13/83
km 0.4 El ectrofishing section 9/22/83
km 0. 2 D scharge measur ement 9/22/83
km 0.1 Water chemstry 9/29/83
km 0.1 Max/ m n t her monet er 8/18/83-9/13/83
2 km1.5-4.5 Location of reach
km2.5-3.5 Habitat survey section 9/20/83
km 2.5 El ectrofishing section 9/27/83
km3.5 Di schar ge measur enent 9/20/83
km 1.5 Max/ m n t her enonet er 8/18/83-9/13/83
Reach 1

Reach 1 of North Fork Elk Creek is a third order stream having
a relatively small drainage area (18.2 square kilaneters) and a high
average channel gradient ?9. 8% . The estimated maxi num sumrer was
tenperature for this reach duri n% 1983 was relatively [ow (54°F or
12.2°c) and conductivity during the | ow water period was noderate
(152 mcranhos). The l'ate sunmer flow was 14.1 cfs. The stream
had an average wetted width of 7.8 nmeters and was comprised of 5%
pool, 18%run, and 77%ppocket wat er - cascade. Ther ewasa hi ghdensity
of high quality (class I, 11, and 111) pools (19.0 per kil oneter
of stream. The streanbed was conprised mai nly of boul der-bedrock
(6399 with |esser anounts of |arge gravel (18%, cobble (17%, snall
gravel (1%, and sand (1% . D-90 was 103 centineters, indicating
that the largest particles of substrate in the streanbed were |arge
i n conparison to other streamreaches in the drainage. The reach
had a | ow anaut of channel debris (23% and channel stability was
good (rating score = 44). There was a noderate anount of instream
cover (319% which was nostly comprised of boul ders and logs. Total
overhead cover was |ow (29% and overhead cover due to overhanging
vegetation (within one meter of the water surface) and undercut banks
was noderate (29%.

Stream Feat ur es

The streamflows over bedrock through portions of the reach,

particularly km 0.3 to km 0.6. Numerous falls, chutes and cascades
In this section formbarriers to upstream novement of mgratory adult
bull trout. A2 mhighlogjamwas |ocated atkmO. 9.

Fi sh Popul ations and Spawni ng Use

A three-pass popul ation estimte was obtained by el ectrofishing
a 99 msection of this reach on 22 Septenber 1983. Densities of
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fish 75 m and |onger were low for both cutthroat trout (9/300 nj
and bul | trout (30/300 m). Densities of "catchable-sized" trout ?150
nun and | onger) were lowfor both cutthroat trout (9/300 M and bull
trout (30/300 n). Based on electrofishing estimtes, redd counts

on El'k Creek, and the presence of significant fish barriers, the reach
was considered to be marginal for mgratory bull trout production.

As aresult, it vas not surveyed for bull trout redds.

Reach 2

Reach 2 of North Fork Elk Creek is a second order stream having
arelatively small drainage area (15.6 square kilometers) and a high
average channel gradient %16. 1% . The estimated maxi mumsumer wat er
tenperature for this reach during 1983 was relatively |ow (54°F or
12.2°C). The | ate summer flowwas 7.5 cfs. The stream had an average
wetted width of 8.2 neters and was conprised of 10% pool, 10%riffle,
20% run, and 60% pocketwat er-cascade. There was a hi (1h density of
high quality (class I, Il, and wpools (24.0 per kilometer of
stream. The streanbed was conprised mainly of boul der-bedrock (49%
and large gravel (269 wth |esser anmounts of cobble (20%, snall
gravel (3%, and sand (2% . D90 was 107 centimeters, indicating
that the largest particles of substrate in the streanbed were |arge
in conparison to other streamreaches in the drainage. The reach
had a lowanaut of channel debris (25% and channel stability was
good (rating score = 58). There was a noderate anount of instream
cover (34% which was nostly conprised of boulders and logs. Total
overhead cover was |ow (36% and overhead cover due to overhanging
vegetation (wthin one meter of the water surface) and undercut banks
was noderate (29%.

Stream Feat ures

This reach contains nunerous bedrock chutes, falls, and cascades,
many of which formbarriers to upstreamfish mvenent.

Fi sh Popul ations and Spawni ng Use

A 92 msection of this reach was electrofished on 27 Septenber
1983, however only four cutthroat trout were captured indicating a
very sparse fish popul ation.
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NORTH FORK OF ELK CREEK

Figure 26.

Biophysical inventory map of North Fork of Elk Creek, a tributary of Elk Creek.



NORTH FORK LGST GREK

Locations of physical and chem cal measurement stations
and other installations in the North Fork Lost Creek,
atributary to the Swan R ver

Reach Lacation (s) Item Date(s)

1 kmo-7.3 Location of reach
km 4-6 Habi tat survey section  10/12/83
km4.9 El ectrofishing section 08/31/82
km4.9 Di scharge neasurement 10/ 12/ 83
km2.5 VWater chemstry 09/ 21/ 83
km 4.7 Max/ m n thernonet er 08/04/83 - 08/11/83
km 6. 1 Instreamfl owtransects 07/29/82 - 11/16/ 82
km 6.8 Pro(posed hydro diversion
km 2.8 Proposed hydro powerhouse

2 km7.3-11.5 Location of reach
km 8. 8-10.8 Habitat survey section  10/01/83
km 10 El ectrofishing section  10/04/83
km 10 Di scharge neasurenent 10/ 03/ 83
km 9 VWater chemstry 09/ 29/ 83

3 km 11.5-14 Location of reach

Reach 1

Reach 1 of North Fork Lost Creek is a fourth order stream
having a nedi um sized drainage area (37.8 square kilometers) and a
nmoderate average channel gradient (3.6%. The estimted maxi mum
summer water tenperature for this reach during 1983 was noderate
(56°F or 13.3°C) and conductivity during the | ow water period was
high (258 mcronhos). The late sumer flow was 6.4 cfs. The
stream had an average wetted width of 6.3 neters and was conprised
of 3% pool, 5%riffle, 20%run, and 72% pocketwat er-cascade. There
was a high density of high quality (class I, Il, and IIl) pools
(13.0 per kilometer of stream). The streambed was conprised mainl
of cobble (535% and large gravel (28% wth |esser amounts o
boul der - bedrock (22%, sand (9%, snall gravel (4%, and silt (2%.
D-90 was 103 centineters, indicating that the largest particles of
substrate in the streanbed were large in conparison to other stream
reaches in the drainage. The reach had a noderate anount of
channel debris (50% and channel stability was fair (rating score =
85). There was a noderate anount of instreamcover (22% which was
nostly conprised of boulders and debris. Total overhead cover was
moderate (45% and overhead cover due to overhanging vegetation
(within one meter of the water surface) and undercut banks was
noderate (26% .
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Stream Features

. A canyon section, fromkm®6-7, contains a falls at km5.9 that
Is a barrier to upstream fish novenent.

Fish Populations and Spawning Use

A two-pass popul ation estimte was obtained by electrofishing

a 122 msection of this reach on 31 August 1982. Densities of fish

75 mm and | onger were noderate for cutthroat trout (102/300 m,

moderate for bull trout (99/300 m), and [ ow for brook trout (3/300

. Densities of "catchabl e-sized'trout (150 nmand Ionger% wer e

moderate for cutthroat trout (39/300 m), and |ow for both bull
trout (17/300 m) and brook trout (3/300 m.

The entire reach was surveyed for bull trout redds in 1982 and
1983, with 9 and 6 redds found respectively. A 5.9 km section (km
5.9-0 was surveyed for bull trout redds in 1984 and 7 redds were
found. A limted anount of brook trout spawning was observed.
Based on el ectrofishing estinatesand reddcounts, the reach was
considered to be inportant to mgratory bull trout production.

Reach 2

Reach 2 of North Fork Lost Creek is a third order stream
having a relatively small drainage area (23.9 square kiloneters)
and a noderate average channel gradient (4.9%. The conductivity
during the [ow water period was noderate (219 micromhos) and the
late summer flow was 3.1 cfs. The streamhad an average wetted
wi dth of 4.0 neters and was conprised of 12%riffle, 33%run, and
55% pocket wat er-cascade. There was a noderate density of high
quality (class I, 11, and IIl) pools (6.5 per kiloneter of streany.
The streanbed was conprised mainly of large gravel (32% and cobble
(28% wth |esser anounts of boul der-bedrock (25%, small gravel
(12%, sand (2%, and silt (1%. D90 was 61 centineters,
indicating that the largest particles of substrate in the streanbed
were |argeinconparisonto other streamreaches in the drainage.
The reach had a noderate amount of channel debris (48% and channel
stability was good (rating score = 75). There was a noderate
amount of instream cover (31% which was nostly created by boul ders
and debris. Total overhead cover was noderate (46% and overhead
cover due to overhanging vegetation (within one neter of the water
surface) and undercut banks was abundant (44%.

Stream Features

The streamgoes dry fromkm 7.9 to km 7.5 and fromkm 10.8
upstream for an undetermned distance during late sumrer. There
were several falsinthisreach which are conplete barriers to
upstream fish novenent.

87



Pish Populati 1S ing U

A two-pass popul ation estimate was obtained by electrofishing
a 116 msection of this reach on 4 Qctober 1983. The density of 75
nm and |onger cutthroat trout (the only species captured) was |ow
(63/300m). The density of "catchable-sized" cutthroat trout (150
mm and | onger) was also low (11/300 m. A 3.7 kmsection (km1LG
7.3) of the reach was surveyed for bull trout redds inl1982 but no
redds were found. A 0.7 km section (km 8.0-7.3) was surveyed for
bull trout redds in 1983 but no redds were found.

Reach 3

Thi s reach was not ground surveyed but was surveyed by
hel i copter on 17 Septenber 1982. Reach 3 of the North Fork of Lost
Creek is a first order streamhavinga relativel ysnal |l drai nage
area (4.8 square kiloneters) and high average channel gradient

19.5%.  The channel width was estimated to be |-2 neters.
annel debris was low and there were several cascades and chutes
which were barriers to upstream fish novement. The streanbed
material was conposed mostly of |arge gravel and boul ders. The D

90 was estimated to be high. A high gradient cascade section was
observed from km 11.5-12.5.
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NORTH FORK OF LOST CREEK

Figure 27. Biophysical inventory map of North Fork of Lost Creek, a tributary of Lost Creek.



Locations of
and ot

Reached Location(s)

1 km o-2
kmO0.5-1.5
km 0. 6

km1.5

km1.7
km 0. 4
km 0.6
km 1.8

2 km 2-12
km2.3-4.3
km4.3
kmb5.4
km 8.8
km 6. 3
km2.7
km6. 4
km 6. 4
km 6. 4
km 8. 2

3 km 12- 14

i

atributary to the Swan River

Pl PER CREEK

hysi cal and chem cal neasurement stations
er installations in Piper Ceek,

Item

Location of reach

Habi tat survey section

El ectrofishing section
(survey)

El ectrofishing section
(moni toring)

Di scharge neasurenent

VWater chemstry

Max/ m nt her monet er

Proposed hydro powerhouse

Location of reach

Habitat survey section 11/15/83

El ectrofishing section 08/26/82
(survey) |

El ectrofishing section 07/27/84 -
(moni tori ng)

El ectrofishing section 08/14/84 -
(moni tori ng)

VWater chemstry 09/ 27/ 83

Max/ m nt her nonet er 08/11/83 -

Instreamfl owtransects 07/27/82 -

The(r m)Praph 06/ 15/ 83 -

Vter [evel recorder 11/ 24/ 82 -

Proposed hydro diversion

Location of reach

Reach 1

10/12/ 83
09/2Q 82

08/01/84 -

10/12/ 83
09/ 27/ 83

08/ 04/ 83 -

08/ 09/ 84

08/ 11/ 83

08/ 13/ 84
08/ 21/ 84
09/ 01/ 83
11/19/ 82

10/°29/ 84
10/°29/ 84

Reach 1 of Piper Creek is a third order stream havi n? a
ow

relatively small
average channel

gradient (1.8%.

drainage area (24.1 square kilometers) and a
The estimted naxinum sunmer

water tenperature for this reach during 1983 was average (58°F or
14.4°C) and conductivity during the |ow water period was |ow (141

_ ~The stream had an
average wetted width of 5.8 neters and was conprised of 33%riffle,

m cronhos).

and 67% run.

boul der - bedrock (2%

conparison to other streamreaches in the drainage.

The |ate sumrer flow was 7.9 cfs.

?r avel

There was a noderate density of high quality (class
I, Il, and I11) pools (9.0 per kilometer of stream
was conprised mainly of large
wi th | esser amounts of cobble (23%,

. The streanbed
(39% and small _?ravel
sand (8%, si

(24%

t (4%, and

_ D-90 was 46 centineters, indicating that the
| argest particles of substrate in the streanbed were average in

90

The reac

had



a noderate amount of channel debris (45% and channel stability was
fair (rating score = 81). There was a noderate anount of instream
cover (32% which was nostly conprised of debris and | ogs. Total
overhead cover was abundant (77% and overhead cover due to
overhanging vegetation (within one neter of the water surface) and
undercut banks was moderate (39%.

Fi sh_Popul ations and Spawning Use

A three-pass popul ation estinmate was obtai ned by
electrofishing a 97 msection of this reach on 20 Septenmber, 1982.
Densities of fish 75 mmand | onger were high for brook trout
(183/300 m) and low for cutthroat, bull, and rainbow trout (24, 48,
and 12 fish/300 m respectively). Densities of "cat&able-sized"
trout (150 nmand |onger) were noderate for brook trout (57/300 m
and low for cutthroat, bull, and rainbow trout (4, 16, and 6
fish/300 m respectively).

In addition, a 1,000 foot-long section of this reach was
el ectrofished during the period 1 August through 9 August, 1984 to
obtain nore accurate fish population information for the purpose of
long-term monitoring. Using a mark-recapture estimation technique,
densities of fish 75 nmand |onger were low for bull, cutthroat,
and brook trout (67, 62, and 57 fish/300 m respectively).
Densities of "catchable-sized" trout (150 nmand | onger) were |ow
for bull, cutthroat, and brook trout (7, 20, and 28/300 m
respectively).

The entire reach was surveyed for bull trout redds in 1982 and
again in 1984, but no redds were found. A 1.7 kmsection (km1.7
to km 0.0) of the reach was surveyed for bull trout redds inl1983,
but no redds were found. Based on el ectrofishing estimtes and
redd counts, the reach was considered marginal for mgratory bul
tgout %roduction. A limted amount of brook trout spawning was
obser ved.

Reach 2

Reach 2 of Piper Creek is a second order stream having a
relatively small drainage area (22.6 square kilometers) and a high
average channel gradient (6.2%. The estinmated maxi num sumer
water tenperature for this reach during 1983 was relatively |ow
(559F or 12.8°C) and conductivity during the | ow water period was
low (137 mcronhos). The late summer flow was 11.0 cfs. The
stream had an average wetted width of 6.8 neters and was conprised
of 18% riffle, 67%run, and 15% pocketwat er-cascade. There was a
| ow density of high quality (class I, Il, and Il1) pool s (6 Oper
kiloneter of stream). The streanbed was conprised mainly of large
gravel (32% and cobble (29% wth | esser amounts of boul der-
bedrock (18%, small gravel (14%, silt (6%, and sand (1% . D90
was 23 centineters, indicating that the largest particles of
substrate in the streanbed were small in conparison to other stream
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reaches in the drainage. The reach had a noderate anount of
channel debris (48% and channel stability was good (rating score =
69). There was a | ow amount of instream cover (11% which was
mostly conprised of debris and logs. Total overhead cover was
moderate (59% and overhead cover due to overhanging vegetation
(within one neter of the water surface) and undercut banks was |ow

(259%.

Stream Feat ures

Nunerous | og jans were present in the reach. Alog jamat km
3.0 may possibly be a barrier to upstreamfish novenent.

H sh_Popul ations and Spawning Use

A two-pass popul ation estimate was obtained by electrofishin
a 116 msection of this reach on 26 August 1982. Densities of. fis
75 nmand | onger were noderate for brook trout (78/300 and | ow
for cutthroat trout (66/400 m. Densities of "catchable-sized"
trout (150 mmandl onger) were [ow for brook trout (21/300 m) and
moderate for cutthroat trout (35/300 m.

In addition, two 1,000 foot-long sections of this reach were
el ectrofished during July and August, 1984 to obtain nore accurate
fish population information for the purpose of |ong-term
monitoring. Using a mark-recapture estimation technique, densities
of fish 75 nmand longer at km5.4 were high for bull trout
(210/300 m, and low for both cutthroat trout (60/300 my, and brook
trout (43/300 m). Densities of "catchable-sized" trout (150 nm and
longer) at km5.4 were low for bull, cutthroat, and brook trout (6,
20, and 12/300 mrespectively). The density of cutthroat trout 75
mm and | onger (the only species captured) at km 8.8 was high
(272/300 M. The density of "cat&able-sized" cutthroat trout (150
mmand | onger) at km8.8 was al so high (82/300 nm).

A 4.3 kiloneter long section (km6.3 - km2.0) of this reach
was surveyed for bull trout redds in 1982 but no redds were found.
The reach was not surveyed for bull trout redds in 1983. A six
kiloneter long section (km8.0 - km 2.0) was again surveyed for
bull trout redds in 1984 and 1 redd was found.

The conflicting evidence that indicates high juvenile bull
trout density in Reach 2, but a |ow amount of spawning activity at
any point in Piper Creek suggests that Reach 2 either supports a
resident bull trout population or serves as a rearing area for

juveniles that hatched el sewhere. Consequently the inportance of
this reach for mgratory bull trout production i's undeterm ned.

Reach 3

This reach was not ground surveyed: however, it was helicopter
surveyed on 13 July 1982. Reach 3 of Piper Creek is a second order
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streamhaving a relatively small drainage area (7.0 square
kilonmeters) and a noderate average channel gradient (3.3%. The
channel width was estimated to be 2-3 neters. Channel debris was
nmoderate to low. The substrate consisted of cobble and boul der
with sone fines and D-90 was high. Marshy areas where the stream
was backed up were present fromkm 12.0-12.2. The fish habitat
ended at km 14.0 due to steep gradient.
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Figure 28. Biophysical inventory map of Piper Creek, a tributary of the
Swan River.



PONY CREEK

Locations of physical and chem cal measurement stations
and other installations in Pony Creek,
atributarytothe Swan R ver.

Peach Locati on(s). ltem Dat e(s)
1 km 0-2.9 Location of reach
kmO0.9-2.9 Habitat survey section 8/ 4/ 83
km2.9 El ectrofishing section 8/ 8/ 83
km 2. 6 Di schar ge nmeasur enent 8/7/83
Max/ m n t her nonet er 8/ 4/ 83-8/ 10/ 83
2 km2.9-6.8 Location of reach
km 6 Vter chemstry 9/ 27/ 83
3 km6.8-9.1 Location of reach
km7.5-8.5 Habitat survey section 8/ 25/ 83
km 7.9 El ectrofishing section 8/ 29/ 83
km 8.2 Di scharge neasur ement 8/ 29/ 83
km 8.2 Max/ m n t her monet er 8/ 18/ 83- 8/ 29/ 83

Reach 1

Peach 1 of Pony Creek is a second order stream having a rel a-
tively small drainage area (13.3 square kilaneters) and a |ow average
channel gradient (1.1%. Theestinmated maxi numsunmer vater t enper -
ature for this reach during 1983 was rel atively high (62°F or 16.7°C).
The discharge during the habitat survey was 4.1 cfs and the estinated
late sunmer flowwas 1.5 cfs. The stream had an average wetted width
of 3.7 neters and was conprised of 5%pool, 8%riffle, 80%run, and
7% pocketwat er-cascade. There was a noderate density of high _?ual ity
(class iuand 111)pools (11.0 per kilaneter of stream. The
streanbed was conprised mainly of silt (59% with |esser anounts
of large gravel (19%, small gravel (14%, sand (5%, cobble (2%,
and boul der-bedrock (1%. D90 was 9 centineters, indicating that
the largest particles of substrate in the streambed were small in
canparison to other streamreaches in the drainage. The reach had
a noderate anount of channel debris (55% and channel stability was
fair (rating score = 82). There was a noderate anpunt of instream
cover (25% which was nostly conprised of debris and logs. Total
overhead cover was noderate (55’3}; and overhead cover due to over-
hangi ng vegetation (wthin one meter of the water surface) and
undercut banks was abundant (43%.

Stream Feat ur es

Nurrer ous beaver dams were present in this reach. A large marshy
area was |ocated at km 2. 3.

Fi sh Popul ations and Spawning Use

At wo- pass popul ation estimate was obt ai ned by el ectrofishing
a 92 msection of this reach on 8 August 1983. Densities of fish
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75 mmand | onger were high for brook trout (429/300 m and | ow for
cutthrcat trout (9/300 m. One |ongnose sucker was al so capt ured.
Densi ties of "catchabl e-sized" trout (150 mm and | onger) was noderate
for brook trout (42/300 m) and low for cutthroat trout (3/300 m.

The entire reach was surveyed for bull trout redds in 1982 but no
red?g8\évere found. This reach was not surveyed for bull trout redds
in :

Reach 2

This reach was not ground surveyed but was helicopter surveyed
on 17 Septenber 1982. Peach 2 of Pony Creek is a second order stream
having a relatively sall drainage area (11.5 square kil aneters)
and a high average channel gradient (6.3%. The channel width was
estimted to be |-2 neters. Channel debris was |ow The substrate
consisted of large gravel and cobble, and D90 was noderate to low
aroad culvert at km6.0 may be a barrier to upstreamfish novenent.
The entire reach was surveyed for bull trout redds in 1982 but no
redd38§vere found. This reach was not surveyed for bull trout redds
in 1983.

Peach3

Peach 3 of Pony Creek is a second order stream having a rela-
tively sl drainage area (5.8 square kilometers) and a hi gh average
channel gradient (22.3%. The estinated naxi numsummer water
tenperature for this reach during 1983 was average (57°F or 13.9°C)
and conductivity during the |ow water period was noderate (165
mcromhos). The discharge during the habitat survey was 2.5 cfs
and the estimated | ate summer flow was 1.7 cfs. The streanmhadan
avera?e wetted width of 3.5 neters and was conprised of 2% pool,
3% ritfle, 12% run, and 83% pocketwater-cascade. There was a |ow
density of high quality (class i Il, and Il1) pools (5.0 per
kil oneter of streamy. The streambed was conprised mainly of cobble

429% and large gravel (28% with |esser anounts of boul der-bedrock

26%, small gravel (3%, and silt (1%. D90 was 116 centineters,
indicating that the |argest particles of substrate in the streanbed
were large in conparison to other streamreaches in the drainage.
The reach had a noderate amount of channel debris (50% and channel
stability was good (rating score = 65). There was a noderat e amunt
of instreamcover (38% which was nostly conprised of boul ders and
debris . Total overhead cover was abundant (91% and overhead cover
due to overhanging vegetation (within one neter of the water surface)
and undercut banks was noderate (27%.

Stream Feat ures

Numerous casades and falls were observed throughout the reach.

Fi sh Popul ati ons and Spawni ng Use

A two-pass Popu! ation estimate was obtained by el ectrofishing
a 98 msection of this reach on 29 August 1983. The density of
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75 nm and | onger cutthroat trout (the only species captured) was
hi gh (153/300 m). The density of "catchabl e-sized" cutt hroat
trout (150 mm and | onger) was low(19/300 nm.
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PONY CREEK

Figure 29. Biophysical inventory map of Pony Creek, a tributary of the Swan River.



PCORCUPI NE CREEK

Locations of physical and chem cal neasurenent stations
and other installations in Porcupine O eek,
atributary to Gldart Creek.

Reach Locati on(s) Ltem Dat e('s)
1 km o-3 Location of reach
km o-1 Habitat survey section 10/ 18/ 83
kil El ectrofishing section 8/ 23/ 82
km1 Di scharge neasur ement 10/ 18/ 83
km1 Water chemstry 9/ 26/ 83
km1 Max/ m nt her nonet er 8/11/83-9/1/83
Reach 1

Reach 1 of Porcupine Creek is a fourth order stream havi n%_a
relatively small drainage area (25.7 square kiloneters) and a high
average channel gradient (8.2%. The estinated maxinum sumrer
water tenperature for this reach during 1983 was relatively |ow
(51°F or 10.6°c) and conductivity during the | ow water period was
moderate (240 micronhos). The late sunmer flow was 2.2 cfs. The
stream had an average wetted width of 2.8 neters and was conprised
of 12%riffle, 70%run, and 18% pocketwater-cascade. There was a
| ow density of high quality (class I, Il, and Ill) pools (3.0 per
kilometer of stream). The streanbed was conprised mainly of |arge
gravel (41% and small gravel (32% wth |esser amounts of cobble
(12%, boul der-bedrock (7%, silt (5%, and sand (3% . D90 was 26
centimeters, indicating that the largest particles of substrate in
the streanbed were small in conparison to other streamreaches in
the drainage. The reach had a rmoderate ampunt of channel debris
(53% and channel stability was good %ratlng score = 73?. There
was a high anmount of instream cover (46% which was nostly
conprised of logs and debris. Total overhead cover was abundant
(89% and overhead cover due to overhangi ng vegetation éwtm n one
nmeter of the water surface) and undercut banks was abundant (599%.

Heeat ures
The streamflow dissipates to a negligible level at km3.0.

Fi sh Popul at i ons and Spawni ng Use

A two-pass popul ation estinmate was obtained by el ectrofishing
a 122 msection of this reach on 23 August 1982. The density of
brook trout (the only species captured) was noderate (144/300 m).
T(té%/gggsimty of "catchabl e-sized" brook trout was al so noderate



PORCUPINE CREEK

Figure 30. Biophysical inventory map of Porcupine Creek, a tributary
of Gildart Creek.
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RED BUTTE CGREEK

Locations of physical and chem cal measurement stations
and other installations in Red Butte Creek,
a tributary to Kraft Creek.

Reach Location(s) |tem Dat e(s)
| km 0-4 Location of reach
km1-3 Habitat survey section 8/ 9/ 83
knP El ectrofishingsection 8/ 10/ 83
km 1.2 Di scharge measurenent 8/9/83
km 0. 3 Water chemstry 9/ 22/ 83
knR Max/ mn t her nonet er 8/22/83-9/1/83
Reach 1

Reach 1 of Red Butte Creek is a third order streamhaving a
relatively small drainage area (9.8 square kiloneters) and a high
average channel gradient (7.9%. The estimted maxi numsunmer water
tenperature for this reach during 1983 was relatively l1ow (52°F or
11.1°c) and conductivity during the [ owwater period was | ow (82
mcrcnnhos).  The discharge during the habitat survey was 2.4 cfs
and the estimated |ate sumer flaw was 1.1 cfs. The streamhad an
average wetted width of 5.4 nmeters and was comprised of 10% pool,
25% riffle, 35%run, and 30% pocketwater-cascade. There was a high
density of high quality (class I, 1, and Ill) pools (12.5 per
kilometer of stream). The streanbed was conprised mainly of |arge
gravel (38% and cobble (37% wth |esser anounts of boul der-bedrock
(17%, small gravel (7%, and sand (1% . D-90 was 98 centineters,
indicating that the largest particles of substrate in the streanbed
wer e Iar%e in conparison to other streamreaches in the drainage.
The reach had a nmoderate anount of channel debris (48% and channel
stability was good gratln score = 52). There was a noderate amount
of instreamcover (339 i ch was nostly conprised of debris and
boul ders.  Total overhead cover was noderate (59% and overhead
cover due to overhangi ng vegetation éwithi n one neter of the water
surface) and undercut banks was abundant (51%.

Stream Feat ures

Numerous sall cascades and debris jans were present throughout
the reach.

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimte was obtained by electrofishing
a 100 msection of this reach on 10 August 1983. The density of
75 mmand | onger cutthroat trout was high (174/300 mj. The density
of "catchabl e-sized" cutthroat trout (150mmand | onger) was noderate
(43/300 N .
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RUMBLE CREEK

Locations of physical and chem cal neasurenent stations
and other installations in Runble Ceek,
atributary to the Swan R ver.

Reach Location(s) | tem Cit e(s)
| km 0- 2 Location of reach
km0.5-1.5 Habi tat survey section 9/1/83
km 1.7 El ectrofishing section 9/6, 9/7, 9/16/83
kmO0.7 Di scharge measur ement 9/1/83
km 0.4 Vdter chemstry 9/ 22/ 83
km 0.8 Max/ m n ther nonet er 8/ 11/83-8/ 18/ 83
2 km2-4.8 Location of reach
3 km4.8-8 Location of reach
Reach 1

Reach 1 of Rulle Creek is a third order streamhaving a relatively
smal | drai nage area (14. 6 square kilonmeters) and a | ow average channel
?rad| ent (2.1%. Teh estinated naxi numsummer water tenperature

or this reach during 1983 was relatively high (64°F or 17.8°c) and
conductivity during the | ow water period was noderate (1% m cronhos).
The | ate summer flowwas 1.8 cfs. The stream had an average wetted
width of 5.3 neters and was comprised of 10% pool, 28%riffle, 35%
run, and 27%pocket wat er-cascade. There was a moder at e den5|ty of
hi gh quality (class I, I, and I11) pools (11.0 per kiloneter of
stream. The streaned was conprised mainly of silt (32% and Iarge
gravel (30% wth | esser amounts of small gravel (18%, sand (16%,
cobbl e (3%, and boul der-bedrock (1% . D-90 was 7 centineters,
indicating that the largest particles of substrate in the streanbed
were snal | in conparison to other streanreaches inthe drai nage.

The reach had a noderate amount of channel debris (50% and channel
stability was fair (rating score = 82). There was a noderate anmount
of instream cover ?122% i ch was nostly conprised of debris and

| ogs. Total overhead cover was |ow(32% and overhead cover due
to overhangi n% vegetation (within one meter of the water surface)
and undercut banks was noderate (23%.

Stream Feat ures

Beaver dams and channel braiding were comon throughout the
reach. A marshy area was |ocated at kmO0.5.

Fi sh Popul ati ons and Spawning Use

An-ark-recapture popul ati on estinmate was obt ai ned by el ectro-
fishing a 354 msection of the streamon 6, 7, and 16 September 1983.
Densities of fish 75 mmand | onger were high for brook trout (606/

300 m and lowfor cutthroat trout (27/300 nj. Densities of "catchabl e-
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sized" trout (150 mmand | onger) were extrenmely high for brook trout
(266/300 M and low for cutthroat trout (18/300 m). The entire reach
was surveyed for bull trout redds in 1982 but no redds were found.
The reach was not surveyed for bull trout redds in 1983.

Reach 2

The reach was not ground surveyed, however it was helicopter
surveyed on 18 Septenber 1982. Reach 2 of Runble Creek is a third
order streamhaving a relatively small drainage area (11.6 square
kil oneters) and a noderate average channel gradient 84. 8% . The
channel width was estimated to be 4 maters. Channel debris was |aw.
The substrate consisted mainly of sl and | arge gravel with some
rubble. D-90 was relatively small. No fish barriers were observed.
A 2.3 kmsection (km4.3 to km 2.0) was surveyed for bull trout redds
in 1982 but no redds were found. The reach was not surveyed for
bull trout redds in 1983.

Reach 3

This reach was not ground surveyed, however it was helicopter
surveyed on 18 Septenber 1982. Reach 3 of Runble Creek is a first
order streamhaving a relatively small drainage area (4.6 square
kil oneters) and a high average channel gradient (21.5%. Channel
width was estimted to be 3 meters. Channel debris was low The
substrate consisted of boulders. D90 was high. Cascades at km
6.0 and km 8.0 may formbarriers to mgratory fish.
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SCAUT CREEK

Locations of physical and chenmical nmeasurenent stations
and other installations in Scout Creek,
a tributary to Coat Creek.

Reach Location(s) |tem Date(s
1 kmo-1.5 Location of reach
km o-1 Habitat survey section 9/ 3/ 82
km 1 El ectrofishing section 9/ 13/ 82
km 1.1 Di scharge neasur ement 9/ 13/ 82
km.5-1.5 Max/ m n t her nonet er 8/ 6/ 82- 11/ 8/ 82
km 1.5 | nstreamf| owtransects
km 1.7 Proéosed hydr o di ver si on
km 0 Proposed hydr o power house
Reach 1

Reach 1 of Scout Creek is a second order stream havi ng a
relatively small drainage area (7.4 square kilaneters) and a high
average channel gradient (20.3%. The late sumer flowwas 2.7 cfs.
The stream had an average wetted width of 4.1 maters and was canprised
of 28%riffle, 13%run, and 59% pocketwat er-cascade. There were
no quality (cI ass |, I, and III Bool s. The streanbed was conpri sed
mai nl'y of cobble (42% and boul def - edrock (29% with |esser anmounts
of large gravel (24%, small gravel (3%, and sand (2% . D90 was
74 centineters, indicating that the Iargest particles of substrate
inthe streanbed vere |'arge i n conparison to ot her streanreaches
in the drainage. The reach had a high anount of channel debris (86%
and channel stability was good (ratl ng score = 64). Therewasa
moder at e anount of instreamcover (36% which vas nostly corrprl sed
of boulders and logs. Total overhead cover was noderate (69% and
overhead cover due to overhangi ng vegetation (within one neter of
the water surface) and undercut banks was abundant (699% .

Stream Feat ur es

The reach was a series of cascades. The creek was dry fran
km 1.5 to Scout Lake.

Fi sh Popul ations and Spawning Use

A 125 msection of this reach was el ectrofished on 13 Sept enber
1982, however no fish were captured.
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SCOUT CREEK

R16W

Figure 33. Biophysical inventory map of Scout Creek, a tributary
of Goat Creek.
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SIMPSON  CREEK

Locations of physical and chem cal measurenment stations
and other installations in Sinpson Creek,
a tributary to Condon Creek.

Reach Location(s) [tern Dat e(s)
| km o-4 Location of reach
km 2-4 Habi t atsurvepecti on 7128/ 83
km 2.4 El ectrofishingsection 8/1/83
km 2. 4 Di scharge measurement 7128/ 83
km 0. 2 Vter chemstry 9/ 27/ 83
km 2.4 Max/ m n ther nonet er 8/10/ 83-8/ 17/ 83
Reach 1

Reach 1 of S npson Qreek is athird order streanmhavi nga
relatively sl drainage area (13.9 square kilometers) and a noderate
average channel gradient (3.4%. The estinated nmaxi umsumer water
tenperature for this reach during 1983 was average (58°F Or 14.4°C)
and conductivity during the [ow water period was |'ow(148 m cranhos).
The discharge during the habitat survey was 0.6 cfs and the estimated
late summer flowwas 0.2 cfs. The stream had an average wetted
width of 1.4 neters and was conprised of 10%riffle, 75%run, and
15% pocketwater-cascade. There were no high quality (class I, II,
and I'l11) pools. The streanbed was conprised mainly of silt (75%
with | esser amounts of sand (7%, small gravel (7%, |arge gravel
(5%, boul der-bedrock (4%, and cobble (2% . D90 was 6 centineters,
indicating that the |argest particles of substrate in the streanbed
were snal [ in conparison to other streamreaches in the drai nage.

The reach had a high amount of channel debris (65% and channel
stability was good (rating score = 70). There was a hi gh amunt of
i nstreamcover (52% which was nostly conprised of debris and | ogs.
Total overhead cover was abundant (99% and overhead cover due to
overhanging vegetation (within one neter of the water surface) and
undercut banks was abundant (79%.

Stream Feat ures

The streamwas intermttent fromkm3.7 to 3.4 during the habitat
survey. A IarPe beaver pond was observed at km2.1. This was an
extremely small stream

Fi sh Popul ations and Spawni ng Use

A two- pass Ipopul ationestimte was obtained by el ectrofishing
a 92 msection of this reach on 1 August 1982. The density of 75
mmand | onger cutthroat trout (the only species captured) was noderate
(102/300 m. No "catchabl e-sized" cutthroat trout (150 mm and |ager)
were captured.
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Figure 34.

siophysical inventory map of Simpson Creek, a tributary of Condon Creek.



SI XM LE CREEK

Locations of physical and chem cal measurenent stations
and other installations in Sixmle C eek,
a tributary to Swan Lake.

Peach Location(s) [tem Dat e(s)
1 km O 6 Location of reach
km 2-4 Habitat survey section 10/ 26/ 83
km 1.9 El ectrofishing section 8/ 17/ 82
km4. 1 Di schar ge measur enent 10/ 26/ 83
km Water chemstry 9/21/ 83
Max/ m n t her nonet er 8/ 4/ 83-8/ 11/ 83

Instreamflowtransects 6/ 27/ 83-10/ 17/ 83

=~ x ~ X
33 33
=Y ko
—~©o oworN

(VETP) , .
Proposed hydr o di ver si on
Proposed hydro power house

Reach 1

Peach 1 of Sixmle Creek is a second order streamhaving a
relatively sl drainage area (8.0 square kiloneters) and a high
average channel gradient (10.2%. The estimated maxi mum sumver
water tenperature for this reach during 1983 was relatively |ow
(51°F or 10.6°c) and conductivity during the | ow water period was
|cw(84 mcronhos) . The late summer flow was 2.1 cfs. The stream
had an average wetted width of 2.4 neters and was conprised of
17% riffle, 55% run, and 28% pccketwater-cascade. There were no
high quality (class I, Il, and III% ool s. The streanbed was
conprised mainly of large gravel (47% and cobble (27% wth |esser
amounts of boul der-bedrock (18%, sd | gravel (4%, silt (3%, and
sand (1% . D-90 was 33 centineters indicating that the |argest
particles of substrate in the streanted were average in comparison
to other streamreaches in the drainage. The reach had a noderate
amount of channel debris (48% and channel stability was good
Erati ng score = 73). There was anoderate amount of instreancover

22% which was nostly conprised of |ogs and debris. Total overhead
cover was abundant (90% and overhead cover due to overhanging
vegetation (within one meter of the water surface) and undercut
banks was abundant (429%.

Fi sh Popul ations and Spawni ng Use

A two- pass popul ation estimate was obtained by el ectrofishing
a 134 msection of this reach on 17 August 1982. The density of
75 mmand | onger cutthroat trout (the only species captured) was
moderate (123/300 m). The density of "cat&abl e-sized" cutthroat
trout (150 m and [ onger) was | ow (10/300 m.



SIXMILE CREEK
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Figure 35. Biophysical inventory map of Sixmile Creek, a tributary of Swan Lake.



SM TH CREEK

Locations of physical and chem cal neasurenent stations
and other installations in Smth Ceek,
atributary to Condon Creek.

Reach Locati on(s) |tem Date(s)

1 km 0-5.5 Location of reach
kmO0.2-1.2 Habitat survey section 9/15/ 83
km 0.7 El ectrofishing section 9/ 19/ 83
km 1 Di schar ge neasur enent 9/ 19/ 83
km 0.2 VWater chemstry 9/ 27/ 83
km4.3 Max/ m n t her nonet er 8/18/83-9/1/83

2 km5.5-9 Location of reach

3 km 9-11 Location of reach
km 9. 2-10. 2 Habi tat survey section 8/ 29/ 83
km 9.2 El ectrofishing section 8/ 30/ 83
km 8.5 Di schar geneasur enent 8/ 29/ 83
km 8.5 Véter chemstry 9/ 27/ 83
ko Max/ i n t her nomet er 8/ 18/ 83- 8/ 30/ 83

Reach 1

Reach 1 of Smth Creek is a third order streamhaving a relatively
sanh| drai nage area (24.8 square kiloneters) and a lowaverage channel
(fqrad| ent (0.9%. The estimted naxi numsunmer water tenperature

or this reach during 1983 was relatively high (75°F or 23.9°c) and
conductivity during the | owwater period was high (278 mi cronhos).
The |ate sunmer flow was 0.3 cfs. The stream had an average wetted
width of 2.7 nmeters and was conprised of 100%run. There was a | ow
density of high quality (class I, Il, and Il1l) pools (1.0 per
kilometer of stream). The streanbed was canprised mai nIY of silt
(63% with | esser amounts of large gravel (17%, sand (12%, snal |
gravel (7% and cobble ﬁl%. D-90 was 4 centineters, indicating
that the largest particles of substrate in the streanbed were snall
in conparison to other streamreaches in the drainage. The reach
had a | ow amount of channel debris (20% and channel stability was
fair (rating score = 87). There was a high anount of instreamcover
(56% which was nostly conprised of aquatic vegetation and debris.
Total overhead cover was noderate (58% and overhead cover due to
overhanging vegetation (within one neter of the water surface) and
undercut banks was abundant (56%).

Stream Feat ures

A beaver damwas present at km1.1. A narshy area was |ocated
at kmO0. 2.
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Fi sh Popul ations and Spawning Use

A two-pass popul ation estimte was obtained by electrofishi n?
a 92 msection of this reach on 19 Sgtenlver 1983. The density o

75 nm and longer brook trout (the only species captured) was noderate
(108/300m. The density of "catchable-sized" brook trout (150 mm
and | onger) was al so noderate (43/300 m. A small nunber of northern
squawf i sh and | ong-nose suckers were al so captured.

Reach 2

This reach was not ground surveyed, however it was helicopter
surveyed on 18 Septenber 1982. Reach 2 of Smith Creek is a second
order streamhaving a relatively snall drainage area (8.3 square
Kiloneters) and a high average channel gradient (6.7%. The channel
width was estimted to be 3-4 neters. Channel debris was |ow. The
substrate material consisted of |arge gravel and D-90 was relatively
smll. N barriers were observed.

Reach 3

Reach 3 of Smith Creek is a second order stream having a rela-
tively small drainage area (7.1 square kilometers and a high average
channel gradient (21.3%. The estinated naxi numsunmer water tenper-
ature for this reach during 1983 was rel atively | ow (54°F or 12.2°C)
and conductivity duri n% the | ow water period was noderate (170 m cronhos).
The discharge during the habitat survey was 3.4 cfs and the estimted
late summer flowwas 2.8 cfs. The streamhad an average wetted width
of 4.4 neters and was conprised of 17%riffle, 60%run, and 23%
pocket wat er-cascade.  There was a |ow density of high quality (class
I, 11, and ['11) pools (6.0 per kiloneter of stream). The streanbed
was conprised mainly of boul der-bedrock (48% and cobbl e (Zloﬁ wth
| esser anount of |arge gravel (17%, small gravel (9%, sand (4%,
and silt (1%. D90 was 54 centineters, indicating that the |argest
particles of substrate in the streanbed were average in comparison
to other stream reaches in the drainage. The reach had a | ow amount
of channel debris (23% and channel stability was good gratl ng score
= 53). There was a noderate amount of instream cover (25% which
was nmostly conprised of turbul ence and boul der. Total overhead
cover was noderate (44% and overhead cover due to overhangi ng
vegetation (wthin one meter of the water surface) and undercut
banks was moderate (21%.

Stream Feat ures

Fal|s and bedrock chutes were nunerous throughout the reach.
At km9.9, a 3 mfalls and two 3m bedrock chutes forned fish barriers.
Admfalls at km 10.0 was a barrier. At km10.1 there was a 3 mand a
4 mfalls which also were barriers.

Fi sh Popul ati ons and Spawni ng Use

A 107 msection of this reach was el ectrofished on 30 August
1983, however only 5 cutthroat trout were captured, indicating a
very sparse fish population.

113



vT1

Figure 36

11

ndon Cre gk
LD

| ,
_____rs ~

|

|

L

Biophysical inventory
map of Smith Creek, a
tributary of Condon
Creek.

R179IJ D 6w
3 1
— 8
‘ l
20l \ARY 1]

SMITH

CREEK

—_—— -



SOP CREEK

Locations of physical and chem cal measurement stations
and other installations in Soup Creek,
atributary to the Swan R ver

Reach Location(s) Item Date(s)

1 km O 10. 2 Location of reach
km 2-4 Habitat survey section 07/11/83
km 3.4 El ectrofishing section  08/16/83
ki Di scharge measurenent 07/ 11/ 83
km 1.4 VWater chemstry 09/ 27/ 83
km3.1 Max/ m nt her nonet er 08/ 04/83 - 08/11/83
km1.5; 9.3 Fish trap 04/22/83 - 07/18/83
km 9.6 Proposed hydro power house

2 km 10.2-12.3 Location of reach
km 10.4-12.4 Habi tat survey section  11/09/83
km 10.9 El ectrofishing section 08/11/82
km12.1 Di scharge neasurenment 11/09/ 83
km11.3 Water chemstry 09/ 21/ 83
km11.2 Max/ m nt her nonet er 08/ 04/83 - 08/10/83
km 11 Instreamfl| owtransects 07/26/83 - 11/18/83
km9.5 The(r nogr aph 04/13/83 - 10/ 30/ 84
km 11 VWater [evel recorder 11/24/82 - 10/ 30/ 84
km12.1 Proposed hydro diversion

3 km12.3-15 Location of reach
km 13- 15 Habi tat survey section  08/08/83
km 14 El ectrofishing section  08/23/83
km 13 Di scharge measurenent 08/09/83
km 13.6 Max/mint her nonet er 08/10/83 - 09/12/83

Reach 1

Reach 1 of Soup Creek is a third order streamhaving a medi um
sized drainage area (38.1 square kilonmeters) and a |ow average
channel gradient (2.1%. The estinated naximum sunmrer water
tenperature for this reach during 1983 was rel at|ve|3/ hi gh (61°F or
16.19C) and conductivity during the |ow water period was high (328
mcronhos).  The discharge during the habitat survey was 23.8 cfs
and the estimated late sunmer flow was about 10.0 cfS. The stream
had an average wetted width of 6.8 neters and was conprised of 6%
pool, 14%riffle, 75%run, and 5% pocketwater-cascade. There was a
noderate density of high quality (class |, 11,and IIl) pools (7.0
Fer kilometer of stream. The streanbed was conprised nainly of

arge gravel (309% and silt (25% wth |esser anounts of Sand
(22%, small gravel (19%, and cobble (4% . D-90 was 13
centineters, indicating that the largest particles of substrate in
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the streanbed were small in conparison to other stream reaches in
the drainage. The reach had a high amount of channel debris (85%
and channel stability was fair Srating score = 85). There was a
hi gh amount of instream cover (42% which was nostly conprised of
debris and logs. Total overhead cover was noderate (61% and
overhead cover due to overhanging vegetation émﬁthin one neter of
the water surface) and undercut banks was abundant (43%.

Stream Feat ures

The streamis very marshy near the nmouth with no main channel
Beaver danms were located at km2.4 and 3. 4.

F sh_Popul ati ons and_Spawning Use

A two-pass popul ation estimte was obtained by electrofishing
a 107 msection of this reach on 16 August 1983. Densities of fish
75 mmand | onger were high for brook trout (279/300 m) and | ow for
bul | trout (3/300 m). The density of "catchable-sized" brook trout
(150 mmand | onger) was noderate (48/300 m). No "catchabl e-sized"
bul | trout were captured. Small nunbers of |ongnose suckers were
al so observed. Based on electrofishing estinmates and redd counts,
the reach was considered marginal for mgratory bull trout
production. A 9.5 kmsection (km9.5 to 0.0) of the reach was
surveyed for bull trout redds in 1982 but no redds were found.
This reach was not surveyed for bull trout redds in 1983. A
substantial amount of brook trout spawning was observed.

Fish traps were installed in the upper and |ower ends of this
reach to nonitor potential spawning novements and rates of juvenile
emgration of cutthroat trout during the time period of 22 April to
18 Jul'y 1983. No adult cutthroat trout and verr few juveniles were
captured, indicating very |ow use by mgratory tish.

Reach 2

Reach 2 of Soup Creek is a second order stream having a
relatively small drainage area (13.7 square kilonmeters) and a high
average channel gradient (11.6%. The estimated maxi mum summer
water tenperature for this reach during 1983 was relatively |ow
(53°F or 11.7°c) and conductivity during the | ow water period was
high (270 mcronhos). The late sumrer flow was 8.5 cfs. The
stream had an average wetted width of 4.8 neters and was conprised
of 7% ﬁpd, 2oriffle, 50%run, and 41% pocketwat er-cascade. There
was a high density of high quality (class I, Il, and IIl) pools
(13.5 per kilometer of strean). The streanbed was conprised mainl
of cobble (37% and boul der-bedrock (36% wth |esser anounts o
| arge gravel (23%, and snall gravel (4%. D90 was 69
centimeters, indicating that the largest particles of substrate in
the streanbed are large in conparison to other streamreaches in
the drainage. The reach had a noderate anount of channel debris
(38% and channel stability was good (rating score = 66). There
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was a noderate anount of instream cover (27% which was nostly

conprised of boulders and debris. Total overhead cover was
nmoderate (59% and overhead cover due to overhanging vegetation
(within one neter of the water surface) and undercut banks was
abundant (43%.

Stream Features

Nunerous cascades, falls, chutes, and debris jans were present
throughout the reach, sone forming conplete barriers to upstream
fish novement.

Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimate was obtained by el ectrofishing
a 160 msection of this reach on 11 August 1982. The density of 75
mm and | onger cutthroat trout was high (240/300 m). The density of
"cat chabl e-si zed" cutthroat trout was noderate (46/300 nj.

Reach 3

Reach 3 of Soup Creek is a second order stream having a
relatively small drainage area (10.5 square kiloneters) and a high
average channel gradient (6.7%. The estinated maxi mum sunmer
water tenperature for this reach during 1983 was relatively |ow
(559F or 12.8°C). The discharge during the habitat survey was .3
cfs and the estimated |ate summer flow was 0.2 cfs. The stream had
an average wetted width of 3.2 neters and was conprised of 45%
riffle, 47%run, and 8% pocketwater-cascade. There was a | ow
density of high quality (class I, Il, and IIl) pools (4.0 per
kilometer of strean). The streanbed was conprised mainly of IarPe
gravel (41% and small gravel (28% wth |esser anounts™ of cobble
(19%, sand (7%, boul der-bedrock (4%, and silt (1%. D90 was 20
centineters, indi catin? that the largest particles of substrate in
the streanbed were small in conparison to other stream reaches in
the drainage. The reach had a noderate anount of channel debris
(38% and channel stability was good (rating score = 58). There
was a |ow amount of instream cover (15% which was nostly conprised
of debris and logs. Total overhead cover was noderate (51% and
overhead cover due to overhanging vegetation (within one neter of
the water surface) and undercut banks was noderate (36%).

Stream Features
A moderate nunber of falls, cascades, and debris jans were

present inthisreach. The stream goes dry for approxinmately 100 m
around km 13.7.

Fish Populat] J c :

A103 msection of this reach was electrofished on 23 August
1983, however no fish were captured.
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SQUTH FORK OF COLD CREEK

Locations of physical and chem cal measurenent stations
and other installations in the South Fork of Cold Creek,
a tributary to Cold Creek.

Reach Location(s) |tem Cat e(s)

1 kmo-3.5 Location of reach
kml-3 Habitat survey section 10/ 11/ 83
km 3 El ectrofishingsection 9/ 21/ 82
km 2.3 Di schar ge nessurenart 10/ 11/ 83
kmO. 6 Water chemstry 9/ 27/ 83
km3 Max/ mn t her enonet er 8/ 4/ 83- 8/ 10/ 83

2 km3.5-7 Location of reach
kmd. 3-6.3 Hitat sectionsurvey 10/ 13/ 83
km®6. 3 El ect rof i shingsecticn 9/ 15/ 82
km 6. 3 Di schar ge nmeasur ement 10/ 13/ 83
km 6.7 Véter chemstry 9/ 27/ 83
km6. 1 Max/ m n ter nonet er 8/ 4/ 83- 8/ 10/ 83

Peach 1

Peach 1 of South Fork Cold Creek is a third order stream having
arelatively smll drainage area (28.9 square kilometers) and a | ow
average channel gradient (1.6%. The estinated maxi mum sunmer wat er
tenmperature for this reach during 1983 was average (57°F or 13.9°C)
and conductivity during the | owwater period was high (252 mcrcnhos).
The | ate sumer flow was 4.1 cfs. The streamhad an average wetted
width of 5.2 maters and was conprised of 5% pool, 15%riffle, 77%
run, and 3%pccketwat er-cascade. There was a hi gih density of high
qual ity (class!l, Il, and Il1)pools (14.5 per kiloneter of streanj.
The streambed was conprised mainly of silt (32% and | arge gravel

3099 with | esser anounts of snall gravel (25%, sand (6%, cobble

6%, and boul der-bedrock (1% . D90 was 12 centineters, indicating
that the | argest particles of substrate in the streanbed were small

I n conparison to other streamreaches in the drainage. The reach
had a high anaut of channel debris (65% and channel stability was
fair (rating score = 96). There was a noderate anount of intream
cover (379 which was mostly conprised of debris and logs. Total
overhead cover was noderate (60% and overhead cover due to over-
hangi ng vegetation (within one neter of the water surface) and
undercut banks was abundant (53%.

Stream Feat ures

A series of beaver dans fromkm1.5to 1.0 created slow, deep
runs.

Fi sh Popul ati ons and Spawni ng Use

Atwo- pass popul ation estinate was obt ai ned by el ectrofishing
a 122 msection of this reach on 21 Septenber 1982. Densities of
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fish 75 mmand | onger were high for brook trout (153/300 m and | ow

for both cutthroat trout (12/300 m) and bul | trout (3/300 m). Densities
of "catchabl e-sized" (150 nmm and | onger) brook, bull, and cutthroat
trout were low(29, 3, and 6 fish/300 m respectively). Based on

el ectrofishing estimates and redd counts, the reach was consi dered

to be marginal for mgratory bull trout production. The entire reach
was surveyed for bull trout redds in 1982, but no redds were found.

This reach was not surveyed for bull trout redds in 1983.

Reach 2

Peach 2 of South Fork Cold Creek is a third order stream having
arelatively sall drainage area (16.7 square kiloneters) and a high
average channel gradient (8.9%. The esti mated maxi mumsummer wat er
tenperature for this reach duri n% 1983 was rel atively | ow(54°F or
12.2°¢C) and conductivity during the | ow water period was noderate
(248 nicranhos). The late sunmer flow was 3.3 cfs. The stream had
an average wetted width of 4.8 neters and was conprised of 10% pool ,
2%riffle, 20%run, and 68%pocketwat er-cascade. There was a high
density of high quality (class I, Il, and IIl) pools (17.0 per
kil oneter of streanj. The sternbed was conprised nainly of |arge
gravel (34% and cobble (26% with |esser amounts of boul der-bedrock
(25%, silt (8%, snmall gravel (5%, and sand (2% . D90 was 49
centimeters, indicatingthatthelargestparticlesof substrate in
the streanbed were average i n conparison to ot her streamreaches
i nthe drainage. Thereachhadanoderate anount of channel debris
(55% and channel stability was good (rating score = 61). There
was a noderate anount of instream cover (40% which was nostly
conprised of |ogs and boul ders.  Total overhead cover was noderate
(68% and overhead cover due to overhanging vegetation évutm n one
neter of the water surface) and undercut banks was abundant (63%.

Stream Feat ur es

The streambecaneintermttent at km7. 0.

H sh Popul ati ons and Spawni ng Use

A two-pass popul ation estinate was obtai ned by el ectrofishing
a 122 msection of this reach on 15 Septenber 1982. The density
of 75 m and |onger cutthroat trout (the only species captured) was
moderate (150/300 m. The density of "cat&abl e-sized" cutthroat
trout was al so noderate (56/300 ). The entire reach was surveyed
for bull trout redds in 1982, but none were found. The reach was
not surveyed for bull trout redds in 1983.
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SOJTH FARK BLK GREEK

Locations of physical and chem cal neasurement stations
and other installations in the South Fork of Elk O eek,
a tributary to Elk Creek.

Reach Locat i on(s) ltem Date(s)
1 km o-3 Location of reach
km1-2 Habitat survey secti on 9/13/ 83
km 0.7 El ectrofishing section 9/ 29/ 83
km 0 Di scharge measur ement 9/13/ 83
kmO0. 1 Water chemstry 9/ 29/ 83
km 0.1 Max/ min t her monet er 8/ 18/ 83-9/ 13/ 83
Reach 1

Reach 1 of South Fork Elk Creek is a third order stream having
arelatively snal| drainage area (22.1 square kiloneters) and a
moderate average channel gradient (5.3%. The estinmated naxi num
sunmer water tenperature for this reach during 1983 was relatively
| ow (51°F or 10.6°C) and conductivity during the | ow water period
was noderate (175 mcranhos). The late sumer flowwas 13.4 cfs.
The stream had an average wetted width of 8.0 meters and was
conprised of 5%riffle, 50%run, and 45%pocket wat er-cascade. There
was a lowdensity of high quality (class I, Il, and Il1) pools (5.0
per kilometer of strean. The streanbed was conpri sed nai nl y of
cobble (32% and boul der-bedrock (31% with |esser amounts of |arge
gravel (16%, silt (109, sand (6%, and sl gravel (5% . D-90
was 91 centineters, indicating that the largest particles of sub-
strateinthetreanbed were largein conparison toother stream
reaches in the drainage. The reach had a noderate amount of channel
debris (50% and channel stability was good (rating score = 58).
There was a noderate anount of instreamcover (39% which was nostly
conpri sed of debris and boul ders.  Total overhead cover was |ow (30%
and overhead cover due to overhanging vegetation (wthin one neter
of the water surface) and undercut banks was moderate (23%.

Stream Feat ures

A 2.5 kmfalls located at km 0.5 was a canplete barrier to upstream
Bigh novenent. Nunerous small cascadeswere presentfrankml. O to

Hsh Popul ations and Spawni ng Use

A 109 msection of this reach was electrofished on 29 Septenber
1983, however only 3 juvenile bull trout were captured, indicating
a very sparse fishpopulation. Basedonelectrofishing estimtes
and redd counts, the reach was considered to be marginal for mgratory
bul | trout production.
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Figure 39. Biophysical inventory map of South Fork of Elk Creek, a tributary of Elk Creek.



SAUTH FORK OF LGBT CREEK

Locations of physical and chem cal neasurenent stations
and other installations in the South Fork of Lost Creek,
atributary to Lost Creek

Reach Location(s) Item Date(s)
1 km 0-3 Location of reach
km 0.5-2.5 Habi tat survey section  08/11/83
km 1.5 El ectrofishing section 11/03/83, 11/08/83
km 2.6 Di scharge neasur enment 08/ 11/ 83
km 0.7 VWater chemstry 09/ 29/ 83
km 2.5 Max/ m n therncnet er 08/18/83 - 09/01/83
2 km 3-10 Location of reach
km 3.6 - 5.6 Habi tat survey section  10/25/83
km 4.5 - 5.3 El ectrofishing section 08/25/82, 08/24/82
km 4.5 Di scharge neasurenent 10/ 26/ 83
km 5 Vter chemstry 09/ 29/ 83
km 4.5 Max/ mi n thernoneter 08/06/82 - 11/10/82
km4. 6 Instreamfl owtransects 07/29/82 - 10/31/82
(VEETP)
km 5.5 Ther mogr aph 04/12/83 - 10/ 30/ 84
km 5.5 Vter |evel recorder 11/10/82 - 10/30/ 84
km5.9 Proposed hydro diversion
3 km 10-14 Location of reach
km 11-12 Habitat survey section  07/26/83
km 11.6 El ectrofishing section 07/28/83
km 10.6 Di scharge measurement 07/26/83
Reach 1

Reach 1 of South Fork Lost Creek is a third order stream
having a mediumsized drainage area (43.6 square kilometers) and a
nmoderate average channel gradient (3.6%. The estimted maximum
sumrer water tenperature for this reach during 1983 was relatively
| ow (54°F or 12.2°C) and conductivity during the | ow water period
was high (282 mcronhcs). The discharge during the habitat survey
was 23 cfs and the estimated |ate summer flow was QI cfs. The
stream had an avera%e wetted width of 8.9 neters and was conprised
of 3% pool, 15% ritfle, 42 % run, and 40% pocketwat er- cascade.
There was a |ow density of high quality (class I, II, and IIl)
pools (4.0 per kilonmeter of streanm). The streanbed was conprised
mainly of cobble (43% and large gravel (37% wth |esser amounts
of boul der-bedrock (11%, snmall gravel (6%, sand (2%, and silt
(1%. D90 was 56 centineters, indicating that the |argest
particles of substrate in the streanbed were average in conparison
to other streamreaches in the drainage. The reach had a | ow
amount of channel debris (28% and channel stability was good
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(rating score = 74). There was a noderate anount of instream cover
(219% which was nmostly conprised of debris and boul ders. Tot al
over head cover was noderate (62% and overhead cover due to
overhanging vegetation (within one neter of the water surface) and
undercut banks was noderate (34%.

Fish Pooulati 18 ing U

A mark-recapture population estimte was obtained on a 305 m
section of this reach on 3 and 8 Novenber 1983. Densities of fish
75 mmand | onger were low for both bull trout (24/300 and
cutthroat trout(36/300 m, and noderate for brook trout (93/300

. Densities of "catchable-sized" (150 mm and |onger) bull,
cutthroat, and brook trout were low (5, 16, and 11 fish/300 m
respectively).

The entire reach was surveyed for bull trout redds in 1982,
1983, and 1984. The first two surveys revealed no redds while four
redds were found in 1984. A limted anount of brook trout spawning
was observed. Based on electrofishing estinates and redd counts,
the reach was considered to be inportant to mgratory bull trout
producti on.

Reach 2

Reach 2 of South Fork Lost Creek is a third order stream
having a nedi um si zed drai nage area (37.6 square kilometers) and a
noderate average channel gradient (4.9%. The conductivity during
the low water period was high (260 mcromhos). The |ate summer
flow was 14.4 cfs. The stream had an average wetted width of 6.0
met er sandwas conpri sedof 3% pool , 12%riftle, 50%run, and 35%
pocketwater-cascade.  There was a noderate density of high quality
(class I, Il, and I[Il) pools (7.0 per kilometer of stream. The
streanbed was conprised mainly of |arge ?ravel (36% and boul der -
bedrock (28% with |esser anounts of cobble (25%, and small gravel
(11%9. D-90 was 63 centimeters, indicating that the [argest
particles of substrate in the streambed were large in conparison to
other stream reaches in the drainage. The reach had a noderate
amount of channel debris (33% and channel stability was good
Erati ng score = 76). There was a noderate anmount of instream cover

25% which was nmostly conprised of boulders and debris. Total
over head cover was abundant (73% and overhead cover due to
overhanging vegetation (within one neter of the water surface) and
undercut banks was noderate (249%.

Stream Features

A noderate nunber of debris jams (nostly small) and falls were
Bresent throughout the reach. A 4 mfalls at km7.3 is a conplete
arrier to upstream fish nmovement.
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Fi sh Popul ati ons and Spawni ng Use

A two-pass popul ation estimte was obtained by electrofishing
a 132 msection of this reach on 24 August 1982. Densities of fish
75 mmand | onger were noderate for bull trout (99/300 m and | ow
for cutthroat trout (23/300 m). Densities of "catchable-sized"
trout (150 nmand | onger) were low for both bull trout (12/300 m
and cutthroat trout (12/300 m.

The entire reach was surveyed for bull trout redds in 1982 and
1983 and 2, and 1 redds were found, respectively. A 4.3 kmsection
(km7.3to 3) of the reach was surveyed for bull trout redds in
1984 and 8 redds were found. Based on electrofishing estimtes and
redd counts, the reach was considered inportant for mgratory bull
trout production.

Reach 3

Reach 3 of South Fork Lost Creek is a first order stream
having a relatively small drainage area (12.2 square kil oneters)
and a high average channel gradient (19.5%. The discharge during
the habitat survey was 14.4 cfs and the estimted [ate summer flow
was 5.3 cfs. The stream had an average wetted width of 5.4 neters
and was conprised of 3% pool, 42%riffle, 27%run, and 28%
pocket wat er-cascade. There was a high density of high quality
(class I, Il, and Ill) pools (16.0 per kiloneter of stream. The
streanbed was conprised mainly of Iarge gravel (34% and cobble
(29% with lesser amunts of boul der-bedrock (26%, small gravel
(7%, sand (2%, and silt (2% . D-90 was 56 centineters,
indicating that the largest particles of substrate in the streanbed
were average in conparison to other streamreaches in the drainage.
The reach had a noderate amount of channel debris (33% and channel
stability was good (rating score = 51). There was a noderate
amount of instream cover (38% which was nostly conprised of
boul ders and debris. Total overhead cover was noderate (47% and
overhead cover due to overhanging vegetation (within one neter of
the water surface) and undercut banks was noderate (29%.

Stream Features
Two 3.0 mfalls and an 8.0 mfalls were conplete barriers to

upstream fish novement and were located at km 11.9 and km 11.0,
respectively.

rish Populati 1 Seauming Le

A 130 m section of this reach was electrofished on 28 July
1983, however no fish were captured.
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SAUTH FGRK GF RUMBLE CREEK

Locati ons of physical and chem cal neasurenent stations
and other installations in the South Fork of
Runbbl e Creek, atributary to Runbl e Creek.

Reach | ocation(s) [tem Bate(s)

1 km o-2 Location of reach
km 0.4 Vater chemstry 9/ 22/ 83

2 km 2-5 Location of reach
km2.3-3.3 Habi tat survey section 9/ 6/ 83
km2.3 El ectrofishing section 9/7/83
km 2.3 Di scharge measurenent 9/ 6/ 83

Reach 1

Thi s reach vas not ground surveyed, however it was helicopter
surveyed on 18 Septenber 1982. Reach 1 of South Fork Runble Creek
IS a second order stream havi n% a relatively small drainage area
(5.0 square kilonmeters) and a high average channel gradient (10.4%.
The channel width was estimated to be 3 neters. Channel debris was
low. The substrate material consisted of large and snal| gravel
and the D-90 was relatively smll. No fish barriers were observed.

Reach 2

Reach 2 of South Fork Runble Creek is a first order stream
having a relatively small drainage area (3.8 square kiloneters) and
a high average channel gradient (26.8%. The estimted naxi num
sunmer water tenmperature for this reach during 1983 was average
(56°F or 13.3°c) and conductivity during the | ow water period was
nmoderate (158 mcronhos). The late sunmer flowwas 1.1 cfs. The
stream had an average wetted width of 2.8 maters and was conprised
of 8% pool, 15%riffle, 13%run, and 64% pocketwater-cascade. There
was a high density of high quality (class I, Il, and Ill) pools (17.0
er kiloneter of streanm. The streanbed was canprised mainly of
oul der-bedrock (33% and large gravel (29% wth |esser amounts
of cobble (26%, small gravel (9%, silt (2%, and sand (1% . D90
was 64 centimeters, indicating that the |argest particles of substrate
inthe streanbed were large in comparison to other streamreaches
in the drainage. The reach had a noderate anount of channel debris
(45% and channel stability was good (rating score = 46). There
was a | ow anount of instreamcover (15% which was nostly conprised
of boulders and debris. Total overhead cover was noderate (58%
and overhead cover due to over han%l n% vegetation (wthin one neter
of the water surface) and undercut banks was noderate (239%.

St ream Feat ur es

Bedrock falls and cascades were abundant throughout the reach.
Sone of the larger barriers included a 6 mand a 5 mbedrock falls
at km2.5 a5 mand tw 10 mbedrock falls at km2.6, a 20 m
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bedrock chute-cascade at km2.8, and an 8 mcascade at km 3.5

Fi sh Popul ati ons and Spawni ng Use

A 94 msection of this reach was el ectrofished on 7 Septenber
1983, however, only five cutthroat trout were captured, indicating
a very sparse fish popul ation.
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SOQUTH WOODWARD CREEK

Locations of physical and chem cal neasurenent stations
and other installations in South Wodward Creek,
atributary to Wodward Creek.

Reach Location(s) | tem Dat e(.s)

1 km o-2 Location of reach
km o-2 Habi tat survey section 9/28/ 83
km1 El ectrofishing section 9/29/83, 10/5,20/83
414% Di scharge neasurenment 9/ 29/ 83

2 km 2-5 Location of reach
km 2.5-4.5 Habitat survey section 9/ 28/ 83
km3.1 El ectrofishing section 10/3/83, 10/12/83
km4 Di schar ge neasur enent 9/ 28/ 83
kP Vter chemstry 9/ 29/ 83
km4.7 Praposed hydro power house

3 km 5-11 Location of reach
km 5-7 Habitat survey section 10/ 17/ 83
km 7 El ectrofishing section 9/1/82
km6.7 Di scharge neasurenent 10/ 18/ 83
km 9.3 Vter chemstry 9/ 29/ 83
km 6. 6 Max/ mn t her nonet er 8/11/83-9/1/83
km 6.7 I nstreamf| owtransects 6/ 23/ 83- 10/ 18/ 83

VEETP
km 10. 2 Pr o(pose)d hydr o di version
Reach 1

Reach 1 of South woodward Creek is a second order stream having
a medi um si zed drai nage area (40.5 square kiloneters) and a | ow
avera?e channel gradient (1.2%. The late summer flow was 37 cfs.
The stream had an average wetted width of 15.7 neters and was
conprised of 100% run. There was a |ow density of high qualit
(class I, Il, and I1l) pools (1.0 per kilometer of stream. The
streanbed was conprised mainly of silt (80% wth |esser amounts
of sand (7%, Iar%<e gravel (6%, small gravel (5%, cobble (1%,
and boul der-bedrock (1% . D-90 was 13 centineters, indicating that
the largest particles of substrate in the streambed were small in
conparison to other streamreaches in the drainage. The reach had
a law anaut of channel debris (23% and channel stability was good
(rating score = 74). There was a noderate anount of instream cover
(25% which was nostly comprised of |ogs and aguatic veget ati on.
Total overhead cover was |ow (12% and overhead cover due to over-
hangi ng vegetation (within one neter of the water surface) and
undercut banks was |ow (12%.

Stream Feat ures

Wodwar d neadows ext ends fran near the nout h of Sout h Wodwar d
Creek to km1.7. One beaver damwas | ocated at km1.4.
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Fi sh Popul ati ons and Spawni ng Use

- A mrk-recapture popul ation estimte was obtained by el ectro-
fishing a 539 msection of this reach on 29 Septener, 5 and 20
Cctober 1983.  Densities of fish 75 nmand | onger was noderate for
brook trout (111/300 m) and low for bull trout (9/300 m). The density
of "catchabl e-sized" (150 mm and | onger) brook trout was noderate
(54/300 M. There were no "catchabl e-sized" bull trout. Based on
el ectrofishing estinmates the reach was considered to be marginal
for mgratory bull trout production. In 1983, 0.3 km(km1.7 to
km2.0) of this reach was surveyed for bull trout redds and one redd
vi%%zfound. This reach was not surveyed for bull trout redds during

Reach 2

Reach 2 of South woodward Creek is a second order stream having
a nedi um si zed drai nage area (33.5 square kil ometer) and a |ow
average channel gradient 21. 9% . The conductivity duringthelow
wat er period was noderate (181 mcronmhos). The | ate sumer flow
was 36 cfs. The streamhad an average wetted width of 7.3 meters
and was conprised of 10%riffle and 90%run. There were no high
quality $c| ass I, 11, and 111) pools. The streanbedwasconprised
mainl'y of large gravel (30(? and sand i22% with | esser amounts of
silt (19%, small gravel (14%, cobble (12%, and boul der - bedrock
(3%. D90 was 16 centimeters, indicating that the |argest particles
of substrateinthe streanbed were small In conpatison to ot her
stream reaches in the drainage. The reach had a high anpunt of
channel debris (75% and channel stability was fair (rating score
= 81%. There was a high amount of intreamcover (63% which was
nostly conprised of debris and logs. Total overhead cover was
abundant (78% and overhead cover due to overhanging vegetation
(within one nmeter of the water surface) and undercut banks was
noderate (40%.

Stream Feat ur es

Abeaver damat km 3.8 backed the streamup for 50 neters. This
reach apparently receives large quantities of groundwater.

Fi sh Popul ations and Spawning Use

A mark-recapture popul ation estimte was obtained by electro-
fishing a 308 msection of this reach on 3 and 12 Cctober 1983.
Densities of fish 75 mm and |onger were high for brook trout (210/
300 m and nmoderate for bull trout (111/300 m). Densities of
"cat chabl e-si zed" trout (150 mm and | onger) were very high for brook
trout (108/300 m and lowfor bull trout (6/300 nj. Based on el ectro-
fishing estimates and redd counts, the reach was considered to be
i nportant for mqbratory bul | trout production. The entire reach
was surveyed for bull trout redds in 1982 but no redds were found.
The reach was agai n surveyed for bull trout redds in 1983 and two
redds were found. The effectiveness of visually locating bull trout
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redds may have been linted by high | ate-sumer streanflow (nornal
for Lms creﬁk), and t he deep channel and abundant i nstream cover
in this reach.

Reach 3

Reach 3 of South Wodward Creek is a second order stream having
a relatively sl drainage area (26.4 square kilaneters) and a high
average channel gradient (10.0%. The estimated maxi num sunmer
water tenperature for this reach during 1983 was relatively |ow
(51°F or 10.6°c) and conductivity during the | ow water period was
l'ow (137 mcranhos). The late sumver flowwas 9.6 cfs. The stream
had an average wetted width of 3.7 meters and was conprised of 5%
pool, 55%run, and 40% pocket wat er-cascade. There was a | ow density
of high quality (class I, Il, and Il1) pools (6.0 per kiloneter of
stream).  The streanbed was conprised mainly of |arge gravel f38°
and boul der-bedrock (259 with | esser anounts of small gravel (18%,
cobble (10% silt (5%, and sand (4% . D90 was 50 centineters,
indicating that the largest particles of substrate in the streanbed
wer e avera%e in canparison to other streamreaches in the drainage.
The reach had a noderate amount of channel debris (38% and channel
stability was good (rating score = 67). There was a noderate anaut
of instreamcover (33% which was nostly conprised of |ogs and
boul ders.  Total overhead cover was abundant (89% and overhead
cover due to overhanging vegetation (within one meter of the water
surface) and undercut banks was abundant (50%.

Stream Features

A beaver damwas |ocated at km7.1.

Fi sh Popul ati ons and Spawni ng Use

A 122 msection of this reach was el ectrofished on 1 Septenber
1982, however only 4 cutthroat trout were captured, indicating a
sgarse fish population. A 5.0 km section (10.0 km to 5.0 km of
the reach was surveyed for bull trout redds in 1982 but no redds
were found. A 0.7 kmsection (5.7 kmto 5.0) was surveyed in 1983
but no redds were found.
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Biophysical inventory map of South Woodward Creek,

a tributary of Woodward Creek.
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UNNAVED TRI BUTARY TO SOUTH WOODWARD CREEK

Locations of physical and chem cal measurenment stations
and other installations in an unnamed
tributary to South Wodward Creek.

Reach | ocation(s) ltem Dat e(s)
1 km o-1 Location of reach
km o-1 Habi tat survey section 11/ 2/ 83
km 0. 3 El ectrofishing section 9/7/83
kmO0.5 D shcarge neasur enment 11/ 8/ 83
km 0.7 VWater chemstry 9/ 29/ 83
km0.5 Max/ m n t her nonet er 3/ 11/ 83-8/18/83
Fish trap
kmO0. 3 Instreamflowtransects 8/ 3/ 82- 11/ 20/ 82
km 0.8 Pro(ef(?ls-g)d hydro diversion
Reach 1

Reach 1 of tributary to South Woodward Creek is a first order
streamhaving a relatively small drainage area (0.6 square kiloneters)
and a high average channel gradient (10.1%. The estimted naximm
sunmer water tenperature for this reach during 1983 was relatively
| ow (51°F or 10.6°C) and conductivity during the | owwater period
was moderate (190 mcromhos). The | ate sunmer flowwas 8.5 cfs.

The stream had an average wetted width of 3.5 neters and was com
prised of 32% riffle, 35% run, and 33% pocketwater-cascade. There
was a |ow density of high quality (class I, I, and IIl) pools (1.0
per kiloneter of streanj. Thestreanbed was conprised nainly of
cobbl e (37% and | arge gravel (24% wth |esser amunts of boul der-
bedrock (16%, silt ?15%, smal | gravel (6%, and sand (2% . D90
was 35 centineters, indicating that the largest particles of sub-
strate in the streanbed were average in conpari sonto other stream
reaches in the drainage. The reach had a noderate amount of channel
debris (59% and channel stability was good (rating score = 46).
There was a noder ate amount of instream cover (25% which was nostly
conprised of debris and logs. Total overhead cover was abundant
(94% and overhead cover due to overhanging vegetation (wthin one
neter of the water surface) and undercut banks was abundant (579%.

Stream Feat ures

Numer ous cascades, falls, and snall debris jans were present

throughout the reach. A beaver damwith a very large pond was | ocated
at the head of the drainage.

Fi sh Popul ations and Spawni ng Use

A 116 msection of this reach was electrofished on 7 Septenber
1983, however only one cutthroat trout and one brook trout were
captured, indicating a very sparse fish population.
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Figure 43. Biophysical inventory map of tributary to South
Woodward Creek, a tributary to South Woodward Creek.
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SQUEEZER CREEK

Locati ons of physical and chem cal measurement stations
and other installations in Squeezer Oreek,
atributary to the Coat Creek

Reach Locati on(s) Item Date(s)
1 kmO-6.5 Location of reach

km 2-4 Habi tat survey section 10/ 04/ 84

km 2.5 El ectrofishing section  09/09/82
(survey)

km 2.5 El ectrofishing section 09/27/84 - 10/ 10/ 84
(moni tori ng)

km 5.5 Electrofishing section 09/24/84 - 10/09/84
(moni tori ng)

km 2.5 Streanbed moni toring 11/05/ 84
site

km 2 Di schar ge measur enent 10/ 04/ 83

km 0.1 Vter chemstry 09/ 29/ 83

km®6. 1 Proposed hydro power house

2 km 6. 5-12 Location of reach

km6.3-7.3 Habi tat survey section  10/13/83

km 6. 4 El ectrofishing section 08/11/82
(survey)

km7.0 El ectrofishing section 09/20/84 - 10/01/ 84
(moni tori ng)

km 6. 4 Di scharge neasurenent 10/ 14/ 83

km 6.5 VWater chemstry 09/ 21/ 83

km 6.5 Max/ m nt her momet er 08/05/82 - 11/10/82

km 6.5 Instreamflowtransects 08/05/82 - 11/18/82

km 6.5 The(r m)Praph 04/13/83 - 10/ 30/ 84

km 6.5 Vter |evel recorder 11/23/82 - 10/ 30/ 84

km 8. 2 Proposed hydro diversion

km 8.2 El ectrofishing section 09/27/84

Reach 1

Reach 1 of Squeezer Creek is a third order stream havi nP a
medi um si zed drainage area (35.4 square kiloneters) and a |ow
average channel gradient (2.5%. The conductivity during the |ow
water period was moderate (248 micronhos). The late summer flow
was 9.0 cfs. The stream had an avera?e wetted width of 6.7 meters
and was conprised of 5% pool, 28% riffle, and 67% run. There was a
moderate density of high quality (class I, I, and IIl) pools (9.0
per kilometer of stream). The streanbed was conprised mainly of
smal | gravel (37% and large gravel (34% wth |'esser amounts of
sand (17%, silt (9%, and cobble (3% . D-90 was 10 centineters
indicating that the largest particles of substrate in the streanbedl
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were small in conparison to other stream reaches in the drainage.
The reach had a high amount of channel debris (63% and channel
stability was fair (rating score = 80). There was a | ow amount of
i nstream cover (149% which was nostly conprised of debris and |ogs.
Total overhead cover was |ow (24% and overhead cover due to over-
hangi ng vegetation (within one neter of the water surface) and
undercut banks was |ow (179%.

Fish Populati ) Spawning U

A two-pass popul ation estimte was obtained by electrofishing
a 100 msection of this reach on 9 September 1982. Densities of
fish 75 nmand | onger were high for brook trout (174/300 n) and
nmoderate for bull trout (81/300 m). Densities of "caté&able-sized"
trout (150 mmand | on er% were high for brook trout (78/300 m and
low for bull trout (16/300 n.

In addition, two 1,000 foot-long sections of this reach (at
kilometers 2.5 and 5.5) were electrofished during Septenber and
Cctober, 1984 to obtain nore accurate fish population information
for the purpose of long-term nonitoring. Using a mark-recapture
estimation technique, densities of fish 75 mmand |onger at km 2.5
were noderate for both bull trout (142/300 m and brook trout
(101/300 m. Densities of "catchable-sized" trout (150 nm and
| onger) at km2.5 were high for brook trout (61/300 m) and | ow for
bul I trout (7/300 m.

At km 5.5, the density of 75 nmand |onger bull trout was
moderate (129/300 m). One brook trout and three cutthroat trout
were captured, but an accurate popul ation estimte could not be
cal culated. The density of "catchable-sized" bull trout (150 nm
and longer) at km5.5 was | ow (12/300 m.

The entire reach was surveyed for bull trout redds in 1982,
1983 and 1984 and 41, 57, and 80 redds were found respectively. A
substantial anmount of brook trout spawning was observed. Based on
el ectrofishi nP estimates and redd counts this reach was considered
to be critical for mgratory bull trout production.

Reach 2

Reach 2 of Squeezer Creek is a third order stream having a
relatively small drainage area (21.4 square kilometers) and a high
average channel gradient (7.6%. The estimated maxi num sunmer
water tenperature for this reach during 1983 was relatively |ow
(50°F or 10.0C and conductivity during the | ow water period was
moderate (230 micronhos). The late summer flow was 6.3 cfs. The
stream had an avera?e wetted width of 5.6 neters and was conprised
of 5% pool, 2% riffle, 55% run, and 38% pocketwater-cascade. There
was a noderate density of high quality (class I, Il, and Il1) pools

(7.0 per kiloneter of stream. The streanbed was conprised mi _nIP]/
of large gravel (34%, cobble (24%, and boul der-bedrock (24% wt
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| esser anounts of small gravel (12%, sand (5%, and silt (1% . D
90 was 44 centimeters, indicating that the largest particles of
substrate in the streanbed were average in conparison to other
streamreaches in the drainage. The reach had a | ow amount of
channel debris (28% and channel stability was good (rating score =
71). There was a high amount of instream cover (43% which was
nostly conprised of boulder and debris. Total overhead cover was
abundant (86% and overhead cover due to overhanging vegetation
(wthin one meter of the water surface) and undercut banks was
noderate (26%.

Stream Features

A large cascade section |located fromkm@8.1 to km7.8 is a
conplete barrier to upstreamfish movement. Numerous cascades,
falls, and chutes were present throughout the reach. The absence
of fish in upper Squeezer Creek was verified by electrofishing a
1,000 foot long section at km 8.2 - upstream fromthe steep
section. No fish were captured al though available habitat was
j udged t o be good

Fish Pooulati is ing U

A two-pass popul ation estimte was obtained by electrofishing
a 131 msection of this reach on 11 Au?ust 1982. Densities of fish
75 mm and | onger were noderate for bull trout (129/300 and | ow
for cutthroat trout (12/300 m). Densities of "catchable-sized"
trout (150 mmand longer) were low for both bull trout (10/300 m
and cutthroat trout (12/300 m.

In addition, a 1,000 foot-long section of this reach was
el ectrofished during the period 20 Septenber through 1 Cctober
1984 to obtain nore accurate fish population information for the
purpose of long-term monitoring. Using a mark-recapture estimation
technique, the density of 75 nmand longer bull trout (the only
speci es captured) was |ow (45/300 m). The density of "catchable-
st zed" bull trout was | ow (28/300 m.

The entire reach was surveyed for bull trout redds in 1982,
but no redds were found. A .3 kmsection (km7.8 to km6.5) was
surveyed for bull trout redds in1983 and three redds were found.
A0.2 km section ékn16.7 to km6.5) of this reach was surveyed for
bull trout redds in 1984 and redds were found. Based on
el ectrofishing estimtes and redd counts, the |ower portion of this
reach was considered to be critical for mgratory bull trout
pLoducthon. A substantial amount of brook trout spawning was al so
obser ved.
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SQUEEZER CREEK
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Biophysical inventory map of Squeezer Creek,

a tributary of Goat Creek.

Figure 44,



WHITETAIL CREEK

Locati ons of physical and chem cal measurement stations
and other installations in Witetail Ceek,
atributary to the Swan R ver.

Reach Locati on(s) ltem Dat e(s
1 km O 2.3 Location of reach
km 1-2 Habi tat survey section 8/ 4/ 83
km1.7 El ectrofishing section 8/ 8/83, 8/15/83
km 1.7 Di scharge neasur enent 8/ 4/83
km 1.7 Water chemstry 9/ 29/ 83
km 1.7 Max/ mn t her monet er 8/ 4/ 83-8/11/ 83
2 lan 2.3-5 Location of reach
Reach 1

Reach | of Wiitetail Qeek is athirdorder streanhaving a
relatively sl drainage area (22.5 square kilonmeters) and a | ow
average channel gradient %0. 3% . The esti mat edmaxi numsummer wat er
tenperature for this reach during 1983 was relatively high (66°F
or 18.9°c) and conductivity during the | ow water period was noderate
(242 nicresnhos). The discharge during the habitat survey was 9.5
cfs and the estimated |ate surmer flowwas 3.5 cfs. The streanhad
an average wetted width of 7.7 meters and was conprised of 3%riffle,
and 97% run. There were no high quality (class I, Il, and I11) pools.
The streanbed was conmprised entirely of silt and detritus (1009 .
D-90 was <1 centimeter, indicating that the substrate in the stream
bed was very small in conparison to other stream reaches in the
drainage. The reach had a lowamunt of channel debris (30% and
channel stability was fair %rati ng score = 87). There was a noderate
anmount of instream cover (38% which was nostly comprised of debris
and aquatic vegetation. Total overhead cover was |ow (26% and
overhead cover due to overhanging vegetation (wthin one neter of
the water surface) and undercut banks was |ow (26%.

StreamFeat ur es
A braided marsh section was |located at km 1. 2.

Fish Popul ations and Spawning Use

A mark-recapt ure popul ation estimte was obtained by el ectrofishing
a 305 msection of this reach on 8 and 15 August 1983. The density
of 75 nmand | onger brook trout was noderate (111/300 m). The density
of "catchabl e-sized" brook trout (150 mmand | onger) was al so noderatée
(50/300 ). Moderate numbers of suckers and one redside shiner were
al so captured.
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Reach 2

This reach was not ground surveyed but was surveyed by helicopter
on 17 Septenter 1982.  Reach 2 of Witetail Creek is a second order
streamhaving a relatively snal|l drainage area (16.5 square kil o-
neters) and a high average channel gradient (6.1%. The channel
width was estimated to be 1-3 neters. Aerial observation of this
reach was very difficult due to thick vegetative cover.
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W NDFALL CREEK

Locations of physical and chenical nmeasurenent stations
and other installations in Wndfall GCreek,
a tributary to Gacier Ceek.

Reach Locat i on(s) |tem Date(s)
1 kmo0-3.5 Location of reach
km 0.5-1.5 Habi tat survey section 9/ 14/ 83
km 1.6 El ectrofishingsecti on 9/17/ 83
km 1.6 Di scharge neasurenent 9/17/ 83
k2 VWater chemstry 9/ 22/ 83
km1.5 Max/ m n thermonet er 8/22/83-9/1/83
Peach 1

Reach 1 of Wndfall Creek is a third order stream having a
relatively small drainage area (13.2 square kiloneters) and a | ow
average channel gradient (2.4%. The estimated maxi numsunmer wat er
tenperature for this reach during 1983 was average (61°F 0r 16.1°C)
and conductivity during the [ owwater period was | ow (69 m cranhos).
The late summer flow was 1.1 cfs. The stream had an averaPe vet t ed
width of 2.6 meter and was canprised of 3% pool, 22%riffle, and
75% run. There was a | ow density of high quality (class I, Il, and
[11) pool s (5.0§)er kilometer of stream). The streanbed was conpri sed
mai nly of sand (31% and small gravel (29% with |esser amounts of
large gravel (26%, silt (13%, and cobble (1% . D-90 was 5
centimeters, indicating that the largest particles of substrate
inthe streanbed were snall in conparison to other streamreaches
in the drainage. The reach had a high amount of channel debris
(68% and channel stability was good (rating score = 76). There
was a high amount of instream cover (81% which was nostly canprised
of aquatic vegetation and debris. Total overhead cover was moderate
(52% and overhead cover due to overhangi ng vegetation (wthin one
neter of the water surface) and undercut banks was noderate (26%.

Fi sh Popul ations and Spawni ng Use

At hree-pass popul ati on estinate was obt ai ned by el ectrofishing
a 103 msection of this reach on 17 Septenber 1983. The density
of 75 mmand | onger brook trout (the only fish captured) was high
4213/2{3880”;7). The density of "cat&abl e-sized" brook trout was [ow
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WINDFALL CREEK

Figure 46. Biophysical inventory map of Windfall Creek, a tributary
of Glacier Creek.
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WOODWARD CREEK

Locations of physical and chem cal neasurenent stations
and ot her installations in Wodward O eek,
a tributary to the Swan River.

Reach Locati on(s) |tem Dat e(s)
1 kmo-3.5 Location of reach
km1-3 Habi tat survey section 11/ 4/ 83
km 2.3 El ectrof i shingsection 9/23/83, 9/27/83
km2.2 Di schar ge neasurenent 11/ 4/ 83
km 2. 4 Wat er chemi stry 9/ 29/ 83
km 2.3 Max/ mn t her nonet er 8/ 4/83-8/11/83
2 km 3.5-5 Location of reach
Reach 1

Reach 1 of Wodward Creek is a fourth order streamhaving a
relatively large drainage area (66.3 square kilometers) and a | ow
average channel gradient (1.0%. The estimated maxi numsumer water
tenperature for this reach during 1983 was average (57°F or 13.9°C)
and conductivity during the | owwater period was noderate (200 m crcnhos).
The [ate summer flowwas 97 cfs. The stream had an average wetted
width of 11.6 meters and was conprised of 3% riffle and 97% run.
There were no high quality (class I, Il, and Il1) pools. The stream
bed was conprised maily of |arge gravel (29% and silt (25% with
| esser anounts of small gravel (22%, cobble (13%, sand (10% and
boul der-bedrock (1%. D-90 was 20 centineters, indicati n? that the
| argest particles of substrate in the streanbed were small in
conparison to other streamreaches in the drainage. The reach had
a high anount of channel debris (73% and channel stability was good
(rating score = 66). There was a high amount of instream cover (47%
whi ch was nostly conprised of debris and logs. Total overhead cover
was low(32% and overhead cover due to overhanging vegetation (wthin
one neter of the water surface) and undercut banks was noderate (26%.
This stream apgarently receives large quantities of groundwater as
was evi denced by exceptionally large | ate sunmer streanf|ows and
a relatively stable hydrograph.

Fi sh Popul ations and Spawni ng Use

- A mark-recapture popul ation estinmate was cbtained by electro-
fishing a 307 msection of this reach on 23 and 27 Septenber 1982.
Densities of fish 75 nmand | onger were high for brook trout (570/
300 m, noderate for bull trout (90/300 m), and |l ow for both rai nbow
trout (9/300 n and cutthroat trout (3/300 n?]_. Densi ti es of "catchabl e-
si zed" trout (150 mmand |onger) were very high for brook trout (134/
300 m and lowfor both bull trout (1/300 M and rai nbow trout (14/
300 ). Based on el ectrofishi n? esti mates and redd counts, the reach
was considered to be inportant for m'?ratory bul | trout production.
The entire reach was surveyed for bull trout redds in 1983 and one
reddwas found. The ability to visually locate potential bull trout
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redds in this reach was hanmpered by very high late sumrer streanflow
(normal for this creek), the deep channel, and abundant instream
cover.

Reach 2

This reach was not ground surveyed but was surveyed by heli-
copter on 13 July 1982. Reach 2 of Wodward Creek is a third order
stream having a relatively small drainage area (22.5 square kilometers)
and a noderate average channel gradient (3.9%. The channel wdth
was estimated to be 2-3 neters. Channel debris was |ow and no fish
barriers were observed. The streanbed material was canprised nostly
of gravel and the D-90 was estimated to be small. Several beaver
dams and nultiple channels occur fromkm4.4 to km5.0. The stream
was intermttent above km 5.0.
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YEWCREEK

Locations of physical and chem cal neasurement stations
and other installations in Yew C eek,
atributary to the Swan R ver.

Peach Location(s) tem Date(s)
1 kmo-2.2 Locati on of reach
kmo0.3-1.3 Habi t atsurvegecti on 11/ 7/ 83
kmO0. 3 El ectrofishing section 8/ 24/ 82
km 0.3 Di schar ge nmeasur ement 11/7/ 83
km 0.3 Water chemstry 9/29/ 83
km 0. 4 Max/ m n t her monet er 8/11/83-9/1/83
Reach 1

Peach 1 of Yew Creek is a third order streamhaving a relatively
smal | drainage area (7.3 square kilaneters) and a high average channel
?radi ent (8.9%. The estinmated maxi numsumrer water tenperature

or this reach during 1983 was average (58°F or 14.4°c) and conductivity
during the |ow water period was high ?298 mcranhos). The | ate sunmer
flow was 1.1 cfs. The streamhad an average wetted width of 2.8
neters and was comprised of 3%riffle, 72%run, and 25%pocket wat er -
cascade. There was a lowdensity of high quality (class I, Il and
1) pools (1.0 per kiloneter of stream). The streanbed was canpri sed
mai nl'y of large gravel (27%, cobble (21% and silt (21%, with | esser
amounts of small gravel (13%, boul der-bedrock (11%, and sand (7% .
D-90 was 29 centineters, indicating that the largest particles of
substrate in the streanbedwere small in conparison to other stream
reaches in the drainage. The reach had a high anount of channel
debris (63% and channel stability was good (rating score = 55).

There was a noderate anmount of instreamcover (30% which vas nostly
conprised of debris and boul ders.  Total overhead cover was abundant
(92% and overhead cover due to overhanging vegetation (wthin one
neter of the water surface) and undercut banks was abundant (71%.

Fi sh Popul ati ons and Spawning Use

At wo- pass popul ation estinate was obtai ned by el ectrofishing
a 113 msection of this reach on 24 August 1982. Densities of fish
75 mmand | onger were [ow for both cutthroat trout (63/300 n) and
brook trout (6/300 m. Densities of "catchable-sized" trout was
also lowfor both cutthroat trout (25300 ) and brook trout (6/300 nm.
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A4

Table a1. Summary of fish population information gathered during 1982 and 1983 on tributaries to the

Swan River.
Length of Number of fish >75 mm Number of fish 2150 mm

Date(s) section ., (3") per 300 m (6") pr 300 m
Creek Reach shocked (m) Method WCT=" DV EB RB MWF WCT DV EB RB  MWF
Barber 2 7/25/83 100 2-Pass 39 --- ___  ___ - 18 —-— —e-  --- -—-
Beaver 3 9/20/83 97 Z-Pass 285 _ - --- .o 71— . o -
Bethal 1 8/26/82 84 Z-Pass - 15 - --- o -em - 6 .- - -
Bond 1 8/13/82 132 Z-Pass 8 ___ 99 .- __ 8 --- 43 - ---
Buck 1 8/22/83 132 Z-Pass --- 6 294 3 --- --- 3 66 --- ---
Buck 2 8/16/83 99 Z-Pass 33 --- 183 __ ___ T --- 64 - -
Buck 3  8/11/83 123 2-Pass 33 --- - --- o --- 5 -
Cat 2 8/29/83 92 3-Pass 69 ___  --- __  ___ 28 -——-
Cedar 1 9/30/82 90 2-Pass 33 3 207 9 --- 11 3 12 5 ---
Cedar 2 9/2/82 118 Z-Pass 276 ___ ___ __  ___ 56 - -t aee ae-
Cilly 1 7/25/83 111 2-Pass --- =--- 252 --- - 75 .- ___
Cold 1 9/22/82 131 2-Pass  --- 9 57 --- - --- 3 12 - -
Cold 2 9/9/82 115 Z-Pass 3 270 6 --- 3 71 3 - ---
Condon 1 9/21/83 107 2-Pass - 3 399 ---  ---  ---  --- 120 1 ---
Condon 2 7/28/83 97 Z-Pass [0 --- 144 ~---  --- 49 .- 50 @ ---  ---
Cooney 1 7/27/83 112 Z-Pass 93 S 25 3 - -—--
Cooney 2 7/26/83 111 Z-Pass 135 __ .o o - 28 - --- e —
Crazy Horse 2 10/5/83 110 - NO FISH
Dog 2 9/8/83 101 2-Pass 84 - - __ ___ 78 cee aee oo
Elk 1 10/14/82 305 M-R --- 255 21 12 1 -— 36 7 1 1

10/18/82
Glacier 1 9/28/82 120 Z-Pass --- --- 84 18 9 --- --= 8 3
Glacier 4 9/15/83 127 2-Pass 39 39 129 --- - 20 28 53
Goat 1 11/14/83 305 M-R --- 57 45 9 7 20 6 -

11/18/83
Goat 2 9/30/82 122 Z-Pass 12 48 33 --- --- 5 10 --- -
Goat 3 8/9/82 132 Z-Pass --- 48 __ - __ 3,
Goat 4 8/2/83 131 2-Pass --- 6 — 6
Goat 5 9/29/82 93 2-Pass ---  —--  —-e mmm meo -



jA'4

Table A1 .

(Cont.).

Length of Number of fish >75 mm Number of fish >150 mm
Date(s) section . ,{(3")per 300 m (6”) per 300 m
Creek Reach shocked (m Method WCT=" DV EB RB MWF WCT DV EB RB  MWF
Groom 1 8/18/82 122 2-Pass 192 --- --- ---  --- 39 ---
Groom 2 9/23/83 185 2-Pass 42 __  ___ 23 --- aem e e
Hall 1 9/30/83 185 M-R 153 --- 147 --- --- 11 --- 4 - ---
10/5/83
Hal l 2 8/19/82 126 2-Pass 138 --- 24 ---  --- 58  --- 4 --- -
Lower Holland 2 9/12/83 112 2-Pass --- --- 9 51 --- _— --- 3 24 ---
Jim 1 8/2/83 308 M-R -—- 39 243 ___ - - 10 80
8/9/83
8/24/83
Jim 2 8/23/83 92 2-Pass --- 3 30 --- - --- 12 11
Kraft 2 8/3/83 107 2-Pass 156 -_- 6 - 54 --- 3 -em -
Lion 1 9/20/82 149 2-Pass 299 39 --- ---  --- 12 12 ---
Lion 2 9/15/82 133 3-Pass __ 108 __  --- .o ... mno--- —--
Lost 1 11/10/83 305 M-R --- 48 111 ---  ___ --- 6 8 ---  ---
11/16/83
N.F. EIk 1 9/22/83 99 3-Pass 9 30 --- --- --- g 30
N.F. EIk 2 9/27/83 92 2-Pass 12 -—- -—- --—-  --- 12 -—- "t e ee-
N.F. Lost 1 8/31/82 122 2-Pass 102 99 3 - --- 39 17 3 - -
N.F. Lost 2 10/4/83 116 2-Pass 63 --- oo o 11 --- -57 6 ---
Piper 1 9/20/82 97 3-Pass 25 48 183 12 --- 4 16 21 ---
Piper 2 8/26/82 116 2-Pass 66 __ 78 ___ - 3% ---
Pony 1 8/8/83 92 2-Pass 6 --- 429 --- - 3 --- 2
Pony 3 8/29/83 98 2-Pass 13 --- --- --- --- 19 --- - === -
Porcupine 1 8/23/82 122 2-Pass - --- 144 - - - - 2 - __
Red Butte 1 8/10/83 100 2-Pass 174 --- --- --- ___ 43 --- oo e a-
Rumble 1 9/6/83 354 M-R 27 --- 609 --- --- 8 --- 266 ___ __
9/7/83
9/16/83
Scout 1 9/13/82 125 NO FISH
Simpson 1 8/1/83 92 2-Pass 102 -—- --—= == -==  -—= ——-
Sixmile 1 8/17/82 134 2-Pass 123 __ .. 10 --- —e- —-- o--



jA4

Table A . (Cont.).

Length of Number of fish >75 mm Number of fish >150 mm
Date(s) section . ,(3") per 300-m (6”) per 300 m
Creek Reach shocked (m) Method WCT=' DV EB RB MWF WCT DV EB RB  MWF
Smith 1 9/19/83 92 2-Pass --- === 108 -_ o --= _- --- 43 - ---
Smith 3 8/30/83 107 2-Pass 15 --- --- - - g - mms s e
soup 1 8/16/83 107 2-Pass - 3 279 --- ---  ---  --- 48 ___ __
soup 2 8/11/82 160 2-Pass 240 __  _ L
soup 3 8/23/83 103 NO FISH
S.F. Cold 1 9/21/82 122 2-Pass 12 3 153 --- --- 6 3 29 - -
S.F. Cold 2 9/15/82 122 2-Pass 150 __ __ - 5 ---  --- - -
S.F. ElIk 1 9/29/83 109 2-Pass --- L - - - --- 15 --- --- ---
S.F. Lost 1 11/3/83 305 M-R 36 24 93 --- --- 16 5 11 T i
11/8/83
S.F. Lost 2 8/24/83 132 2-Pass 23 99 ___ __  __ 13 0  cem mme ee-
S.F. Lost 3 7/28/83 130 NO FISH
S. F. Rumble 2 9/7/83 94 2-Pass 15 --- --- - - %5 - e e e
S. Woodward 1 9/29/83 539 M-R - g 111 --- --- --- - 54 --- ---
10/5/83
10/20/83
S. Woodward 2 10/3/83 308 M-R -—- 111 210 - - - 6 108 ___ __
10/12/83
S. Woodward 3 9/1/82 122 2-Pass 12 - - - .- 10 --- —_—— T ---
Trib to S. 1 9/7/82 116 3-Pass 6 --- 6 .. --- 6 --- 6 ---  ---
Woodward
Squeezer 1 9/9/82 100 2-Pass --- 81 174 __ 16 %
Squeezer 2 8/11/82 131 2-Pass 12 120 --- ---  --- 12 0 - - s
Whitetail 1 8/8/83 305 M-R e B S0 --- -
8/15/83
Windfall 1 9/17/83 103 3-Pass --- -—- 432 ---  aom eee o-- 28 ___ ___
Woodward 1 9/23/82 307 M-R 3 90 567 9 3 -—- 1 134 14 ---
9/27/82
Yew 1 8/24/82 113 2-Pass 63 6 - - - 25 - 6 - ---

a/ Abbreviations: WCT - westslope cutthroat trout; DV - bull trout; EB - brook trout; RB - rainbow trout;
MWF - mountain whitefish.



Table A2. Summary (Part 1) of physical and chemical characteristics of tributary streams in the Swan
River drainage.

a/ Average Late  Average
Drainage— reach summer wetted  Maximum
Date Reach area Stream gradient  flow width temp. Conductivity
Stream Reach surveyed length (km*) order (%) (cfs) (m) 'P (micromhos)
Barber 2 7/27/83 3.5 8.9 3 4.7 0.7 2.4 50 342
Beaver 3 9/14/83 6.5 15.0 2 5.2 2.9 4.0 55 102
Bethal 1 10/19/83 3.0 9.7 3 9.9 3.8 3.5 51 254
Bond 1 7/20/83 4.3 20.0 3 4.1 6.0 6.0 54 286
Buck 1 8/17/83 2.0 26.2 4 2.3 15 4.0 -- 323
Buck 2 8/15/83 3.0 21.4 4 4.8 2.1 4.4 62
Buck 3 8/10/83 1.0 6.3 3 6.7 1.4 2.9 51 235
Cat 2 8/25/83 2.0 4.5 1 22.6 1.1 3.6 59 140
Cedar 1 10/25/83 9.5 63.0 4 1.4 14.9 7.1 59 220
Cedar 2 10/27/83 5.1 28.8 2 9.0 4.2 5.3 64 88
Cilly 1 7/21/83 2.0 20.5 3 1.2 1.0 3.5 64 392
Cold 1 10/24/83 8.0 85.9 4 0.6 27.4 8.8 - 189
Cold 2 11/9/83 9.0 35.2 2 5.0 24.0 7.3 53 168
Condon 1 9/20/83 6.0 74.5 4 0.5 2.7 5.5 64 222
Condon 2 7/27/83 3.0 8.3 2 5.1 2.1 3.7 - 146
Cooney | 7/26/83 4.5 18.7 3 4.2 5.2 5.4 55 249
Cooney 2 7/21/83 3.5 11.8 2 12.4 5.9 5.5 57 208
Crazy Horse 2 8/24/83 4.5 16.4 3 4.3 5.5 6.3 58 90
Dog 2 9/7/83 4:0 11.0 3 16.2 6.6 5.0 55 135
Elk 1 10/6/83 9.0 71.9 4 1.7 31.4 11.7 58 167
Glacier | 10/25/83 11.0 155.0 5 1.3 30.3 10.2 70 76
Glacier 4 9/14/83 1.5 51.3 3 6.9 26.3 10.1 67 58
Goat 1 10/4/83 1.3 86.4 3 0.9 154 7.8 -- 272
Goat 2 10/4/83 3.7 50.8 3 1.6 9.1 7.2 54 291
Goat 3 10/6/83 5.4 38.6 3 4.6 6.4 6.1 59 278
Goat 4 8/1/83 1.2 21.2 3 3.6 5.2 4.5 54
Goat 5 9/28/82 4.0 6.6 2 13.7 2.1 3.2 -- ---
Groom 1 7/20/83 3.0 11.4 2 7.1 0.6 3.8 54 250
Groom 2 9/22/83 3.0 5.4 2 17.3 2.1 3.9 -



Table A2, (Cont.)
Average Late Average
Drainage reach summer wetted Maximum
Date Reach area Stream gradient flow width temp.  Conductivity

Stream Reach surveyed Tlength (km2)  order (%) (cfs)  (m) (°F) (micromhos)
Hall 1 9/28/83 2.0 12.8 2 4.0 2.8 3.5 --- ---
Ha1l 2 10/18/83 4.0 11.4 2 14.6 2.9 3.3 58 110
Lower Holland 2 9/6/83 2.0 44.3 4 0.3 1.2 9.1 77 150
Jim 1 8/1/83 2.0 53.2 3 0.3 19.6 14.0 56 ---
Jim 2 8/3/83 3.5 41.0 3 1.7 18.4 7.7 53 189
Kraft 2 8/2/83 4.0 25.8 4 5.5 2.4 5.0 60 103
Lion 1 10/6/83 0.0 81.6 3 0.9 14.4 10.7 54 210
Lion 2 10/17/83 9.5 56.2 3 5.7 17.8 7.3 52 194
Lost 1 8/23/83 2.3 82.0 4 0.9 12.6 8.8 59 277
N.F. Elk 1 9/13/83 1.5 18.2 3 9.8 14.1 7.8 54 152
N.F. Elk 2 9/20/83 3.0 15.6 2 6.1 7.5 8.2 54 ---
N.F. Lost 1 10/12/83 7.3 37.8 4 3.6 6.4 6.3 56 258
N.F. Lost 2 10/1/83 4.2 23.9 3 4.9 3.1 4.0 -- 219
Piper 1 10/12/83 2.0 24.1 3 1.8 7.9 5.8 58 141
Piper 2 11/15/83 0.0 22.6 2 6.2 11.0 6.8 55 137
Pony 1 8/4/83 2.9 13.3 2 1.1 1.5 3.7 62 ---
Pony 3 8/25/83 2.3 5.8 2 22.3 1.7 3.5 57 165
Porcupine 1 10/18/83 3.0 25.7 4 8.2 2.2 2.8 51 240
Red Butte 1 8/9/83 4.0 9.8 3 7.9 1.1 5.4 52 82
Rumble 1 9/1/83 2.0 14.6 3 2.1 1.8 5.3 64 196
Scout 1 9/3/82 1.5 12.9 2 20.3 2.7 4.1 -- ---
Simpson 1 7/28/83 4.0 13.9 3 3.4 0.2 1.4 58 148
Sixmile 1 10/26/83 6.0 8.0 2 10.2 2.1 2.4 51 84
Smith 1 9/15/83 5.5 24.8 3 0.9 0.3 2.7 75 278
Smith 3 8/29/83 2.0 7.1 2 21.3 2.8 4.4 54 170
Soup 1 7/11/83 0.2 38.1 3 2.1 10.0 6.8 61 328
Soup 2 11/9/83 2.1 13.7 2 11.6 8.5 4.8 53 270
Soup 3 8/8/83 2.7 10.5 2 6.7 0.2 3.2 55 ---
S.F. Cold 1 10/11/83 3.5 28.9 3 1.6 4.1 5.2 57 252
S.F. Cold 2 10/13/83 3.5 16.7 3 8.9 3.3 4.8 54 248



A4

Table A2. (Cont.).

a Average Late Average
Drainage— reach summer wetted  Maxi

aA HIHANI
Date Reach area Stream gradient flow width temp.  Conductivity
Stream Reach surveyed Tlength (km2) order (%) (cfs) (m) (°F) (micromhos)
S.F. ETk 1 9/13/83 3.0 22.1 3 5.3 13.4 8.0 51 175
S.F. Lost 1 8/11/83 3.0 43.6 3 2.9 10.1 8.9 54 282
S.F. Lost 2 10/25/83 7.0 37.6 3 4.4 14.4 6.0 -- 260
S.F. Lost 3 7/26/83 4.0 12.2 1 8.5 5.3 5.4 - ---
S.F. Rumble 2 9/6/83 3.0 3.8 1 26.8 1.1 2.8 56 158
S. Woodward 1 9/28/83 2.0 40.5 2 1.2 37.0 15.7 -- ---
S. Woodward 2 9/28/83 3.0 33.5 2 1.9 36.0 7.3 181
S. Woodward 3 10/17/83 6.0 26.4 2 10.0 5.6 3.7 51 137
Trib to S. 1 11/2/83 1.0 0.6 1 10.1 8.5 3.5 190
Woodward
Squeezer 1 16/4/83 6.5 35.4 3 2.5 9.0 6.7 -- 248
Squeezer 2 10/13/83 5.5 21.4 3 7.6 6.3 5.6 50 230
Whitetail 1 8/4/83 2.3 22.5 3 0.3 3.5 7.7 66 242
Windfall 1 9/14/83 3.5 13.2 3 2.4 1.1 2.6 61 69
Woodward 1 11/4/83 3.5 66.3 4 1.0 97.0 11.6 57 200
Yew 1 11/7/83 2.2 7.3 3 8.9 1.1 2.8 58 298

a/ Measured as total land area drained at lower reach boundary (includes all upstream reaches).



Table A3. Summary (Part | ) of physical and chemical characteristics of tributary streams in the Swan
River drainage.

I, 11 &Il Channel Total"" b/

Date pools D-90 stability Channel Instream overhead Overhead—

Creek Reach surveyed (#/km) (cm) score debris (%) cover (%) cover (%) cover (%)
Barber 2 7/27/83 0.0 11 72 40 31 82 19
Beaver 3 9/14/83 11.0 18 64 88 37 72 64
Bethal 1 10/19/83 4.0 39 70 35 11 40 15
Bond 1 7/20/83 3.0 33 68 33 23 60 27
Buck 1 8/17/83 6.5 16 75 50 18 29 16
Buck 2 8/15/83 3.5 16 71 43 14 46 32
Buck 3 8/10/83 14.0 30 66 40 18 82 21
Cat 2 8/25/83 10.0 46 50 43 21 76 58
Cedar 1 10/25/83 9.0 25 62 83 45 69 36
Cedar 2 10/27/83 8.0 41 60 45 52 63 15
Cilly 1 7/21/83 1.0 7 75 73 58 88 69
Cold 1 10/24/83 8.0 16 69 45 27 23 10
Cold 2 11/9/83 24.0 96 56 33 46 71 38
Condon 1 9/20/83 8.5 4 81 15 71 42 32
Condon 2 7/27/83 11.0 30 68 58 29 80 30
Cooney 1 7/26/83 4.0 41 82 45 19 67 31
Cooney 2 7/21/83 9.5 68 58 20 29 48 23
Crazy Horse 2 8/24/83 50 51 58 18 9 31 18
Dog 2 9/7/83 135 102 62 30 23 79 32
Elk 1 10/6/83 6.0 41 62 23 26 24 14
Glacier 1 10/25/83 2.5 33 70 15 4 15 8
Glacier 4 9/14/83 10.0 104 45 50 33 41 29
Goat 1 10/4/83 8:0 28 80 43 23 45 31
Goat 2 10/4/83 8.5 21 81 68 30 45 33
Goat 3 10/6/83 17.0 85 66 43 26 78 16
Goat 4 8/1/83 16.0 13 57 45 21 62 31
Goat 5 9/28/82 - 33 55 48 25 33 30
Groom | 7/20/83 6.0 54 67 40 31 85 22
Groom 2 9/22/83 3.0 43 57 50 42 62 26
Hall 1 9/28/83 5.0 26 57 35 18 92 28
Hall 2 10/18/83 7.0 80 66 48 42 70 28



Table A3. (Cont.)

I, 11 &l Channel Total
Date pools D-90 stability Channel Instream overhead  Overhead
Creek Reach surveyed (#/km) (cm) score debris (%) cover (%) cover (%) cover (%)
Lower Holland 2 9/6/83 0.0 27 65 53 31 27 18
Jim 1 8/1/83 1.0 10 88 58 56 41 14
Jim 2 8/3/83 8.0 29 69 48 43 52 20
Kraft 2 8/2/83 8.0 78 69 43 33 79 50
Lion 1 10/6/83 2.5 63 83 48 28 52 24
Lion 2 10/17/83 12.5 61 56 48 40 36 11
Lost 1 8/23/83 3.0 30 79 25 19 28 19
N.F. EIk 1 9/13/83 19.0 103 44 23 31 29 15
N.F. Elk 2 9/20/83 24.0 107 58 25 34 36 28
N.F. Lost 1 10/12/83 13.0 103 85 50 22 45 22
N.F. Lost 2 10/1/83 6.5 61 75 48 31 46 20
Piper | 10/12/83 9.0 23 81 48 11 59 15
Piper 2 11/15/83 6.0 46 69 45 32 77 28
Pony | 8/4/83 11.0 9 82 55 25 55 29
Pony 3 8/25/83 5.0 116 65 50 38 91 24
Porcupine | 10/18/83 3.0 26 73 53 46 90 32
Red Butte | 8/9/83 12.5 98 52 48 33 59 48
Rumble 1 9/1/83 11.0 7 82 50 22 42 17
scout | 9/3/82 -- 74 64 86 36 69 63
Simpson | 7/28/83 0.0 6 70 65 52 100 71
Sixmile 1 10/26/83 0.0 33 73 48 23 90 25
Smith 1 9/15/83 1.0 4 87 20 56 58 43
Smith 3 8/29/83 6.0 54 53 23 25 45 20
soup | 7/11/83 6.8 13 83 85 42 62 35
soup 2 11/9/83 13.5 69 69 38 27 59 34
soup 3 8/8/83 4.0 20 58 38 15 51 33
S.F. Cold 1 10/11/83 14.5 12 96 65 37 60 46
S.F. Cold 2 10/13/83 17.0 49 61 55 40 68 55
S.F. Elk 1 9/13/83 5.0 91 58 50 39 30 22
S.F. Lost | 8/11/83 4.0 56 74 28 21 62 31
S.F. Lost 2 10.25/83 7.0 63 76 33 25 73 22
S.F. Lost 3 7/26/83 16.0 56 51 33 38 47 27



Table A3 (Cont.)

/

I, 11 &Il Channel Total"*® b

Date pools D-90 stability Channel Instream overhead Overhead~’

Reach surveyed (#/km) (cm) score debris (%) cover (%) cover (%) cover (%)
S.F. Rumble 2 9/6/83 17.0 64 46 45 15 58 21

S. Woodward 1 9/28/83 1.0 13 74 23 25 12
S. Woodward 2 9/28/83 0.0 16 81 75 63 78 2:
S. Woodward 3 10/17/83 6.0 50 67 38 33 89 33
Trib to S. 1 11/2/83 1.0 35 46 59 25 94 24
Woodward

Squeezer 1 10/4/83 9.0 10 80 63 14 24 9
Squeezer 2 10/13/83 7.0 44 71 28 43 86 13
Whitetail 1 8/4/83 0.0 0 87 30 38 26 22
Windfall 1 9/14/83 5.0 5 76 68 81 52 10
Woodward 1 11/4/83 0.0 20 66 73 47 32 13
Yew 1 11/7/83 1.0 29 55 63 30 92 54

a/ Includes undercut banks, overhang (within 1 m of water surface), understory (1 to 5 m above water
surface), and overstory (more than 5 m above water surface).

b/ Includes only overhang (within 1 m of water surface) and undercut banks.



APPEND X B

Bull Trout Redd Distribution in Swan
Tributaries - 1982 through 1984
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Figure B1. Distribution of bull trout redds in Elk Creek during 1982 and 1983.
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Figure B2. Distribution of bull trout redds in Elk Creek during 1984 (upper graph)
and average redd distribution during the years 1982 through 1984 (Iower graph).
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Figure B3. Distribution of bull trout redds in Lion Creek during 1982 and 1983.
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Figure B4. Distribution of bull trout redds in Lion Creek during 1984 (upper graph)

and average redd distribuw on during the years 1982 through 1984 (lower graph).
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Figure B5. Distribution of bull trout redds in Squeezer Creek during 1982 and 1983.
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Figure B6. Distribution of bull trout redds in Squeezer Creek during 1984 (upper graph)
and average redd distribution during the years 1982 through 1984 (lower graph).
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Figure B7. Distribution of bull trout redds in Goat Creek during 1982 and 1983.
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Figure B8. Distribution of bull trout redds in Goat Creek during 1984 (upper graph)

and average redd distribution during the years 1982 through 1984 (lower graph).
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Figure BY9. Distribution of bull trout redds in North Fork Lost Creek during 1982 - 1984.
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Figure B10. Distribution of bull trout redds in South Fork Lost Creek during 1982 ~ 1984.
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Figure B1l. Distribution of bull trout redds in Cold Creek during 1982 - 1984.
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Figure B12. Distribution of bull trout redds in Jim Creek during
1983 and 1984.
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