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INTRODOCTION

This report iz part of a three-volume set of publications that
summarizes the information gathered during a two and one—half vear
study of the fisheries of the Swan River drainage in relation to
potential small hydro development. During the course of this study
MDFWEP personnel conducted aerial and ground surveys of almost
every tributary stream in the Swan River drainage between Swan and
Lindbergh lakes {(Figure 1}. This information was collected in
order to obtain a reliable basin-wide database which was used to
evaluate the potential cumulative effects of a number of proposed
small hydro developments on the fisheries of the drainage (see
Leathe and Enk 1985) , The fish population, fish spawning, and
habitat inventory information presented herein will hopefully be
useful to fisheries management persconnel and land managers involved
in evaluating the potential on-site and downstream impacts of such
activities as small hydro development, road and bridge
construction, and timber harvesting.

Fach named tributary strsam is treated as a “"chapter® in this
report and the streams {chapters] are ordered alphabetically. The
first part of each chapter is a table that specifies the locations
of all sampling sites as well as the date(s! when the surveys or
measurements were performed. ALl locations are expressed in stream
kilometers, which are measured beginning at the mouth of the stream
{i.e. the point where it joins a larger stream, the Swan River, or
a lake). Following the table of locations there is a reach-by-
reach narrative summary of general habitat characteristics, out-
standing features of the stream, and fish populations and spawning
use., An attempt was made to rank many of the measured parameters
relative to other surveyed stream reaches in the drainage. The
methods used to collect this information are described elsewhere
{Ieathe and Graham 1983, Leathe and Enk 1985, Leathe 1585) .

At the end of the reach-by-reach description of each stream, a
biophysical inventory map has been included that displays reach
boundaries, bridges, and other key features described in the legend
(Figure Z). Stream kilometer marks have been placed on each map to
facilitate the location of measurement sites presented at the
beginning of each stream summary. Township, range, and section
lines were also placed on the maps Lo assist in the relocation of
sampling sites and also to aid in the determination of property
ownership since a substantial amount of “checkerboard®™ land
ownership occurs in the Swan. A set of standard U.8. Geological
Survey 7.5 minute topographic quadrangle base maps (with kilometer
markings) used for this study will be kept at MDFW&P headguarters
in Kalispell.

Finally, fish populaticn information and some of the more
important chemical and physical parameters for each stream reach
are tabulated in Appendix A, Detailed information on the distribua~
tion and intensity of bull trout spawning in the principal spawning

o
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FIGURE 1. Map of the Swan River drainage, Montana.



LEGEND

§ g . Upper boundary of reach {i.e. Rl = Reach 1)

“,ﬂ%wﬁhm%ﬂff“?wd Stream kilometers (beginning at mouth)

S Bridge
P N
e TN Intermittent flow during Tate summer or fall
% Debris accumulation in siream channel

Marsh

Single beaver dam

Series of beaver dams

Potential obstacles to migrating fish:
Height: ({(i.e. b 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 kmj

High density bull trout spawning area

Figure 2. Legend for biophysical inventory maps.
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streams during the years 1882 through 1984 is graphically depicted
in Appendix B. Raw field data collected during the study is on
file at the Montana Department of Fish, Wildlife and Parks head-
quarters in Kalispell. Also, raw stream habitat data, fish
collection data, and summarized habitat and fish population data
were entered and stored into the Discovery computer system at the
MDFWsP office in Kalispell.



BARRER {REEK

Tocations of physical and chemical measurement stations
and other installations in Barber Creek,
a tributary to the Swan River,

Reach Locationis) Them Date(s)
1 ¥m 0-4.5 ILocation of reach
2 km 4.5-8 Iocatrion of reach
km 57 Hebitat survey section 7/27/83
km 6.5 Electrofishing section T/25783
km 4.5 Discharce measurement 7/21/83
km 4.8 Weter chemisbey G/22/83
km & Max/min thermometber 8/3/83-8/16/83
Reacn 1

This reach was not ground surveyed but was swrveyed by helicopter
on 19 September 1982. Reach I of Barber Creek is a third order stream
having a relatively small drainace area {16.5 sguare kilometers) and
a low average chamnel gradient (2.0%). The channel width was estimated
to be 2-3 meters. The streanbed material was composed mostly of sand
and silt. The D90 was estimated to be low. The channel debris was
low and there were no fish barriers cbhserved. Marshes were cammon
throughout the reach and the stream braided frequently.

Reach 2

Reach 2 of Barber Creek is a third order stream having a relatively
small drainage area (8.9 sguare kilometers) and a moderate average
chamnel gradient {4.7%). The estimated maximun summer water temperature
for this reach during 1983 was relatively low (50°F or 10.0°C) and
conductivity during the low water pericd was high {342 micramhos).

The discharge during the habitat survey was 2.3 ofs and the estimared
late summer flow was 0.7 cfs. The stream had an average wetted width
of 2.4 meters and was comprised of 2% pool, 25% riffle, 60% run, and
13% pocketwater-cascade. There were no high quality {olass I, IT,

and III} pools in the survey section. The streambed was canprised
mainly of large gravel (35%) and sand (26%) with lesser amounts of
small gravel (25%), cobble (8%), silt {4%), and boulder-bedrock (2%},
D-90 was 11 centimeters, indicating that the largest particles of
substrate in the streambed were small in canparison to other stream
reaches in the drainage. The reach had a moderate amount of chanrel
debris {40%) and channel stability was good {rating score = 72). There
was a moderate amount of instream cover {31%) which was mostly camprised
of debris and boulders. Total overhead cover was abundant (823) and
overhead cover due to overhanging vegetation (within one meter of

the water surface) and undercut banks was moderate {36%).

Stream Features

Within the reach boundaries there were no observed barriers o
fish migration or prominant festures. BStresnflow was intermitrent

(%3]



in late summer at ke 8.0, the desionated wpper boundary.

Fish Populations and Spawning Use

A two~pass population estimate was obtained by electrofishing
a 100 m section of this reach on 25 July 1983. The density of 75 mm
and longer cutthroat trout (the only species capbured) was low {39/300
m}. The density of "catchable-sized” cutthroat tyout {150 mm and
longer) was also Ilow (18/300 mi.
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BEAVER CREFK

iocations of physical and chemical measurenent stations
and other installations in Beaver Croek,
a tributary o the Swan River.

Reach Location(s) Trem Datels)
1 km (-7 Tocation of reach
2 km 7-12.5 Location of reach
3 km 12.5-19 Iocation of reach
km 16.5-18.5 Habitat survey ssction 5/14/83
km 16.5 Electrofishing section 5/20/83
km 17 Discharge measurement 9/14/83
km 13.5 Water chemistry 9/22/83
o 16.6 Max/min thermometer 8/18/83-5/20/83
Reach 1

This reach was nct ground surveved but was surveved by helicopter
on 19 September 1982, Reach 1 of Beaver Creek is a fourth order stream
having a relatively large drainace arvea (62,1 sguare kilaneters) and
a low average channel gradient {(1.0%). The chamnel width was estimated
to bz 3-5 meters. Channel debris was low and there were no fish barriers
observed. The streambed material was composed mostly of gravel. The
-90 was estimated to be low. Sane marsh ssctions were cbhserved in
the reach. The entire reach was swveyved 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 population estimate was obtained
by other Montana Department of Fish, Wildlife and Park’s persormel
who electrofished 183 m, 122 m, and 122 m sections of this reach {(at
km 1.5} on 12 August 1971, 18 August 1965, and 12 August 1965, respect-
ively. Average densities of fish 75 mm and longsr were low for cutthroat
trout {48/300 m), and moderate for brook trout {129%9/300 m).

Reach Z

This reach was not ground surveyved but was surveyved by helicopter
on 19 Septemier 1982. Reach 2 of Beaver Creek is a fourth order stream
having a mediun-sized drainage area {36.0 sguare kilometers) and a
moderate average channel gradient {4.9%). The chamel width was estimated
to be 4-5 meters. Channel debris was moderate. A log Jam at km 11.0
was considered 0 be a possible barrier to upstream fish movament.

The streambed material was composed of gravel and cobble. The D-9%0

was estimated to be moderate. A few log Jams and short cascade sections
ware present. The entire reach was surveyed for bull frout redds

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

bull trout redds in 1983,

o



Feach 3

Reach 3 of Beaver Creck is a second order stream having a
relatively gmll drainage arvea {15.0 square kilometers) and a moderate
average chamnel gradient {(5.2%). 'The estimated maximom sumner water
temperature for this reach during 1983 was relatively low {(53°F or
12.8°C) and conductivity during the low water period was low (1072
micromhos) . The late summer flow was 2.9 ofs. The stream had an
average wetted width of 4.0 meters and was coamprised of 5% pool, 12%
riffle, 80% run, and 2% pocketwater-cascade, There was a moderate
density of high quality {class I, II, and ITI)} pools (11.0 per kilameter
of stream). The streambed was comprised mainly of large gravel {(49%)
and cobble {19%) with lesser amounts of small gravel (163}, silt {11%,
sand (3%}, and bowlder-bedrock {2%). D90 was 18 centimeters, indicating
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 chamnnel debris (88%) and channel stability was
good {rating score = 64}. There was a moderate amount of instream
cover {327%) which was mostly comprised of logs and debris. Total
overhoad cover was abundant {72%) and overhesd cover dus to overhanging
vegetation {within one meter of the water surface} and undercut barnks
wag abundant {(67%}.

Stream Features

Beaver dams were coampon in a 0.3 km length of stream in the vicinity
of km 12.5.

Fish Populations and Spawning Use

A two-pass population estimate was cbtained by electrofishing
a 97 m section of this reach on 20 September 1983. The density of
75 mm and longer cutthroat tyout {the only species captured) was very
high {(285/300 m}. The density of "cabchable-sized” cutthroat trout
{150 nm and longer) was low {18/300 my. A 4.5 jon section {an 17.0-
12,5} of the reach was surveved for bull frout redds in 1982 but no
redds were found.,  This reach was not surveved for bull troub redds
in 1983,
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BETHAL CREEK

Locations of physical and chemical measuwrement stations
and otrher installations in Bethal Creek,
a tributary to Goat Jreek.

Reach Tocationis) +eom Datels)
1 kn 0-3 Location of reach

km 0-2 Habitat swvey section 8/13/82
e 0.3-0.5 Blectrofishing section 8/25/82:8/15/82
km 0.2 Discharge measurement 8/16/82;10/19/83
¥m 0.2 Viater chemistry 9/21/83
km 0.5 Moo /min thermemeter 8/26/82-11/8/82
km 2.8 Proposed hydro diversion
lm 0.0 Proposed hydro powerhouse

Reach 1

Reach 1 of Bethal Creek is a third order stream having a relatively
small drainage area (9.7 sguare kiloveters) and a high average channel
gradient {9.9%). 7The estimated maximm summer water temperature for
this reach during 1983 was relatively low {51°F or 10.6°C) and conductivity
during the low water period was high (254 micramhos). The late summer
flow was 3.8 cfs. The stream had an average wetted width of 3.5 meters
and was comprised of 15% riffle, 52% run, and 33% pocketwater-cascade.
There was & low density of high guality {class I, II, and I11) pools
{4.0 per kilameter of stream). The streambed was comprised mainly of
boulder-bedrock {34%) and large gravel {(27%) with lesser amounts of
cobble (25%), small gravel {12%), and sand {2%}. D90 was 39 centimeters,
indicating that the largest particles of substrate in the streambed were
about average in comparison to other stream reaches in the drainage.

The reach had a moderate amount of channel debris {35%) and chamnel
stability was good {rating score = 70). There was a low amount of
instream cover {11%) which was wmostly comprised of debris and tuwrbulence.
Total overhead cover was low {40%) and overhead cover due to overhanging
vegetation {within one meter of the water surface) and undercut banks
was low {19%).

There were amercous cascades from km 0.5 o ke 1.0 which would
likely prevent upstream fish movement.

Figh Populations and Spawning Use

A two-pass population estimate was obhtained by electrofishing
an 84 m section of this reach on 26 Auvcust 1882, The density of

75 mm and lonoer bull trout {(the only species captured) was low (757300
m}, The density of "catchable-sized" bull trout (150 mm and longer)

was moderate (567300 m). Based on electrofishing estimates and redd
counts, the reach was considered to be marginal for migratory bull
trout production.

[y
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Figure

5.

BETHAL CREEK

Biophysical inventory map of Bethal Creek, a tributary
of Goat Creek.
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BOND CREEX

Locations of physical and chemical measurement stations
and other installations in Bond Creek,
a tributarv to Swan Lake.

Reach locationis) Item Date{s)
i km 0-£.3 Iocation of reach
km 2.5~3.3 Habitat survey section F/20/83
an 2.7 Electrofishing section 8/13/82
km 2.5 Discharce measurement 7/2G/83
km OB Water chemistry 9/27/83
km 2.7 Max/min thermometer 8/4/83~8/11/83
km 0.5 Figh trap 4/22/83-7/18/83
Z kn 4.3-8.5 Iocation of reach
km 4.5+-4.9 Instream flow transects 7/28/82-11/19/82
{WETP)
km 5.2 Proposed hydro diversion

Reach 1

Reach 1 of Bond Creek is a third order stream having a relatively
small drainage arvea (20.0 square kilameters) and a moderate average
channel gradient {4.1%}. The est;mated,maXLmum summer water tamperature
for this reach during 1983 was relatively cold (54°F or 12.2°C) and
conductivity during the low water period was high {286 micravhos).

The discharge during the habitat survey was 25.4 ofs and the estimated
late sumper flow was 6.0 ofs. The stream had an average wetted width
of 6.0 meters and was camprised of 3% pool, 47% riffle, 40% run,

and 10% pocketwater-cagcade. There was a low density of high quality
{class I, IX, and III) pools (3.0 per kilometer of stream). ‘The
streambed was comprised mainly of large gravel (39%) and ccbble {33%)
with lesser amounts of small gravel {10%), boulder-bedrock {10%},

sand (7%}, and siit (1%). D-90 was 323 centimeters, indicating that
the largest particles of gubstrate in tne streambed were zbout average
in comparison to other stream reaches in the drainage. The reach
had a moderate amount of channel debris (33%) and channel stability
was good {rating score = 68). There was a moderate amount of instream
cover (23%) which was mostly comprised of debris and boulders. Total
overhead cover was moderate (60%) and overhead cover due to overhanging
vegetation (within one meter of the water surface} and undercut banks

Rer

was moderate {29%2).

Stream Features

A few wasting banks were cbserved within the survey section.
The creek splits into two channels at km 0.5. The north branch empties
into Swan Lake while the south %fam@h,emﬁties into a large marsh
which lies at the southern end of Swan I

Fob
Lad



Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 132 m section of this reach on 13 August 1982, Densities of fish
75 mm and longer were moderate for cutthvoat trout (84/300 m), and
moderate for brook trout (997300 m). Moderate nunbers of sculpins
were also captured.  Densities of "catchable-sized” trout {150 mm
and longer) were low for cubthreat troot {1B/300 m, and moderate
for brook trout 43/300m). A 3.8 km section {m 3.8 to km 0 of
the reach was swveved for bull trout redds in 1982, but no redds
waere found. This reach was not surveved for bull trout redds in
1983, A limited amount of brook trout spawning was observed. A
fish trap was installed in the lower end of the reach o monitor
potential spawning movements and rates of Jjuvenile emigration of
cutthroat trout from 22 April to 18 July 1983, Only one adult cutthroat
trout and very few juveniles were captured, indicating very low use
by migratory fish.

Reach 2

This reach was not grouwnd surveyved bul was swveyed by helicopter
on 16 September 19%82. Reach 2 of Bond Creek is a third order stream
having a relatively small drainage area {(14.3 sguare kilometers)
and a high average chamnel gradient {12.5%). The channel width was
egtimated 0 ke 5 meters. Channel debris was low. The streambed
material was composed of cobble and bedrock. The -90 was estimated
to be large. The stream cut through bedrock with muercus falls
throughout the reach forming some extremely deep pocls and complete
barriers to upstream fish movement. The creek dries up for a length
of 0.3 km in the vicinity of km 5.8.
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Locations of physical and chemical measurement stations
and other installations in Buck Creek,
a tributary to the Swan River.

Reach Location(s) Item Date(s])

1 ko 0-2 iocation of reach
km 02 Habitat survey saction B/17/83
km 1 Electrofishing section 8/22/83
km 0.7 Di scharge measurement 8/22/83
lm 0.6 Water chemistry /22783

2 km 2-5 Location of reach
km 2-4 Hebitat survey section 8/15/83
kim 3.5 Flectrofishing section 8/16/83
km 4 Discharge measurament 8/15/83
km 3.5 May /min thermometar 8/17/83-9/1/83

3 xn 56 location of reach
km 5-6 Habitat survey section 8/10/83
km 5.5 Electrofishing ssction 8/11/83
km 6 Discharge measurement 8/10/83
¥m o5 Water cremistry 9/22/83
km 6 Max/min thermometer B/10/83~-8/17/83

Heach 1

Reach 1 of Buck Creek is a fourth order stream having a relatively
amall drainage area (26.2 sp@dre kilometers) and 2 low average channel
gradient {(2.3%). The conductivity during the low water period was
high. {323 micromhos}. 'The discharge during the habitat survey was
2.8 cfs and the estimated late sumer flow wag 1.5 ofs. The stream
had an average wetted width of 4.0 meters and was comprised of 3%
pool, 32% riffle, 62% run, and 3% pocketwater-cascade. There was
a moderate density of high quality {class I, II, and IIT) pools (6.5
per kiiometer of stream}. The strearmbed was comprised mainly of large
gravel (463} and small gravel {(22%) with lesser amounts of silt {11%),
sand {10%}, cobble {10%}), and boulder-bedrock (1%). D-9%0 was 16
centimeters, indicating that the largest particles of substrate in
the streambed were small in camparison to other stream reaches in
the drainage. The reach had a moderate amount of channel debris (50%)
and channel stability was good i{rating score = 75). There was a low
amount of instream cover {18%) which was mostly camprised of logs
and debris. Total overhead cover was low {29%) and overhead cover
due to overhanging vegetation {(within one meter of the water surface)
and undercut barnks was moderate (22%).

Stream Fealtures

Marshy areas were created by the numerous beaver dams located
From km 1.5 to Jlan 1.5,



Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 132 m section of this reach on 22 Bugust 1983. Densities of fish
75 mm and longer were high for brook trout (294/300 m) and low for
both bull trout (6/300 m} and rainbow trout {3/300 m). Densities
of "catchable-sized” trout {150 mm and longer) were high for brock
trout {(66/300 m! and low for bull trout {37300 m). Thers were no
"catchable-sized" rainbow trout in the section. Based on electrofishing
estimates, the reach was considered to be marginal for migratory bull
trout production,

Reach 2

Reach 2 of Buwk Creck is a fourth order stream having a relatively
small drainage area {(21.4 square kilometers) and a moderate average
chanmel gradient {4.8%}. The estimated maximim summer water temperature
for this reach during 1983 was relatively hich {62°F or 16.7°C}. 7The
discharge during the habitat swvey was 3.9 cfs and the estimated
late sumrer flow was 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% pocketwater—cascade, There was a low density of hich quality
{class T, II, and IIT) pools {3.5 per kilameter of stream}. The
streambed was comprised mainly of large gravel (42%) and silt {20%)
with lesser amounts of guwell gravel {(19%), ccbble (12%), boulder-
bedrock {4%), and sand {3%). D~90 was 16 centimeters, indicating
that the largest particles of substrate in the streambed were small
in comparison to other stream reaches in the drainage. The reach
had a moderate amount of chamnel debris {43%) and chamnel stability
was good (rating score = 71). There was a low amount of instream
cover {14%) which was mostly comprised of aguatic vegetation and logs.
Total overhead cover was moderate (46%) and overhead cover due to
overhanging vegetation {(within one meter of the water surface) and
undercut banks was moderate (36%).

Stream Features

Yrom km 3.6 to kn 3.7 the stream flowed through 2 marshy area and
a shallow pond 75 m wide. The channel braided throughout thig section.

Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a %% m section of this reach on 16 August 1983. Densities of fish
75 mm and longer were high for brook trout (183/300 m), and low for
cutthroat {33/300 m). The density of "catchable-sized” trout {150
mm and longer) was high for brook trout {(64/300 m), and low for cutthroat
trout (7/300 m).
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Reach 3 of Buck Creek is a third order stream having a relatively
small drainage area (6.3 sgquare kilometers) and a hign average channel
gradient {6.7%). The estimated maximum sumer water temperature for
this reach during 1983 was relatively low (51°F or 10.6°C) and
conductivity during the low water period was moderate (235 micranhos).
The discharge during the habitat survey was 3.0 cfs and the estimated
late sumer flow was 1.4 cofs. The stream had an average wetted width
of 2.9 meters and was comprised of 32% riffle, 402 run, and 28%
pocketwater~cascade. There was a high density of high quality (class
I, I1, and 117} pools {14.0 per kxilaneter of stream;. The streambed
was comprised mainly of large gravel {47%) and cobble {29%) with
lesser amounts of emall gravel (12%), and boulder-pedrock {(12%). D-S0
was 30 centimeters, indicating that the largest particles of substrate
in the streambed were gnall in camparison to other stream reaches
in the drainage. The reach had a moderate amount of chamnel debris
{402} and channel gstability was good {rating score = 66). There was
a low amount of instream cover (18%) which was mostly comprised of
debris and boulders. Total ovoerhead gover was high (82%) and overhead
cover due to overhanging vegetation {within one meter of the water
surface} and undercut hanks was moderats {33%).

Stream Features

Log jams were numercus throughout the reach. Three of the log
jams {located at km 5.4, km 5.5, and km 5.8} were barriers to upstrean
fish movement.

Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 123 m section of this reach on 11 August 1%83. The density of 75
mm and longer cutthroat trout (the only species captured) was low
{33/300 m}. The density of "catchable-sized” cutthroat frout {150
mm and longer) was also low {57300 m).
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Locations of

CAT CHEER

cal and chemica

P pd

and tner ingtallations in Cai,Creek
a tributary to Dog Oresk.
Reach Location{s: Item Date(s)
1 e 02,5 Tocation of reach
¥m o2 Water chemistry G/27/483
Z n 2.5~4.5 Tocation of raach
km 34 Habitat survey section B/25/83
km 3.5 Flectrofishing section 8/29/83
km 3.5 Discharge measurement 8/29/83
km 2.5 Max/min theronetey q/22/83~9/7/83

This reach was not grouwnd surveved but was surveyed by helicopter
o 17 Septamber 1982. Reach I of Cat Creek is a second order stream
having a relatively small drainace area (7.4 sguave kilometers) and
a high average chammel gradient {8.8%). The channel width was esti-
mat@ﬁ,tc be 1-2 meters. The strearbed was composed of cobble and
large gravel. The D-90 was estimated Lo be moderate.

Reach 2

Reach 2 of Cat Creek is a first order stream having a relatively
small drainage avea {4.5 stuare kilometers! and a high average channel
gradient {(22.6%). The estimated maximun sumnier water temperature
for this reach during 1983 was moderate (59°F or 15.0°C) and
conductivity during the low water periocd was low {140 micrarhos).

The discharge during the habitat survey was 1.6 cfs and the estimated
Eate sumser flow was 1.1 cfs. The stream had an average wetted widih
£ 3.6 meters and wag comprised of 20% riffle, 22# i, and 58%
poc&etwaterwbascadeg Thers was & moderate ae- ity of hich guality
(class I, I, and IIT) pools {10.0 per kiloweter of stream). The
streanbed was comprised mainly of large grave¢ gS;@} and cobble (26%)
with lesser amownts of boulder-bedrock {(26%), silt (6%), =mall gravel
(4%}, and sand {1%). D90 was 46 centimeters, indicating that the
largest particles of supstrate in the S_rgaﬁbga,were about average
in comparison to other stream reaches in the drainage. The reach
had a moderate amount of channel depris {43%) and channel stability
was good {zarlrg score = 50} . There was a moderste amount of instream
ver {21%) which was mostly conprized of debris and boulders. Total
overhead cover was albindant {76%} and overhead cover due to overhanging
vegetation {within cne meter of Lhe water surface) and undercut banks
was abundant {74%).

Strean Peatures

us 10g Jams were present t$v0ufh ut the reach., A major
e

Munero 3
log jam was located at km 3.8. Cascade barriers were present at



km 3.7 and km 3.6. The flow was intermittent upstream of km 4.5.

Fish Populations and Spawning Use

A three-pass population estimate was cbtained by electrofishing
a 92 m section of this reach on 29 August 1983. The density of 75
mm and longer cutthroat trout {the only species captured) was low
{69/300 m). The density of "catchable-sized” cutthroat trout (150

mm and longer} was also low {(28/300 m}.
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CEDAR CREEY

Locations of physical and chemical measurement stations
and other installations in Cedar Creek,
a tributary to the Swan River.

item

b 8.5 Location of reach
km 3-5 Habitat survey section 16/25/83
km 4.7 Electrofishing section 8/30/83
{survev}
km 9.0 Electrofishing section 9/11/84~8/19/84
{monitoring)
3.1 Discharge measurement 10/26/83
0.3 Water chemistry 9/27/83
4.5 Max/min thermometer 8/16/83~8/1/83

9.5-14.8 Location of reach
13-14 Habitat survey section 10/27/83
i3.2 Electrofishing section 9/2/82
{murvey)
Blectrofishing section 89/10/84~9/17/84
{monitoring}
13.4 Electrofishing section 9/12/84-5/18/84
{monitoring:
13.2 Discharge measurement 10/27/83
13.2 Water chemistry 8/27/83

Max/min thermometer

8/11/83~8/18/83

12.5 Instream flow transects 8/11/83-8/30/83
(WETP)

13.1 Proposed hvdroe diversion

5.6 Proposed hydro powerhouse

Reach 1 of Cedar Creek is a fourth order stream having a
relatively large drainage area {(63.0 sguare kilometers) and a low
average channel gradient {1.4%). The estimated maximum summer
water temperature for this reach during 1383 was moderate (59°F or
15,09 and conductivity during the low water period was moderate
(220 micromhos). The late summer flow was 14.9 cfs. The stream
had an average wetted width of 7.1 meters and was comprised of 15%
riffie, 80% run, and 5% pocketwater—cascade. There was a moderate
Gensity of high quality {class I, II, and III) pools (9.0 per
kilometer of stream). The streambed was comprised mainly of large
gravel {45%) and small gravel (22%) with lesser amounts of cobble
(15%}, silt (10%), boulder—bedrock (5%}, and sand {3%). D-20 was
25 centimeters, indicating that the largest particles of substrate
in the streambed were small in comparison to other stream reaches

B
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in the drainade. The reach had a high amount of channel debris
{83%) and channel stabilitv was good (rating score = 62}, There
was a high amount of instream cover (45%) which was mostly com-
prised of logs and debris. Total overhead cover was moderate (69%)
and overhead cover due to overhanging vegetabion {within one meter
of the water surface} and undercut banks was abundant (46%).

Stream Featiires

RBeaver dams were numerous throughout this reach. At km 2.2
the stream channel braided for 300-500 meters. A beaver dam meadow
occurred at km 9.5,

nd Spawning U

A two-pass population estimate was cobtained by electrofishing
a 90 m section of this reach on 30 September 1982, Densities of
£ish 75 mm and longer were high for brook trout (207/300 m), and
low for cutthroat trout, bull trout, and rainbow trout (33, 3, and
9 £ish/300 m, respectively). Densities of "catchable-sized® trout
{150 mm and longer) were low for cuttnhroat, bull, brook, and
rainbow trout (11, 3, 12, and 5 £ish/300 m, respectively).

In addition, & 1,000 foot-long section of thig reach was
electrofished during the periocd 11 September through 19 September,
1284 to obtain more accurate f£ish population information for the
purpose of long-term monitoring. Using a mark-recapture estimation
technigue, densities of fish 75 mm and longer were extremely high
for brook trout (4427300 m), and moderate for cutthroat trout
{130/300 m). Densities of "catchable-sized” trout (150 mm and
longer) were moderate for brook trout (40/300 m), and low for
cutthreoat trout {21/300 m}.

The entire reach was surveyed for bull trout redds in 1982 and
one redd wag found. The stream was not surveyed for bull trout
redds in 1983 or 19284, A substantial amount of brook trout
spawning was observed., Based on electrofishing estimates and redd
ocounts, the reach was considered to be marginal for migratory bull
trout production.

Reach 2

Reach 2 of Cedar Creek is a second order stream having a
relatively small drainage area (28.8 sguare kilometers) and a high
average channel gradient {%9.0%). 7The estimated maximum sumner
water temperature for this reach during 1983 was relatively high
(64% or 17.8°C) and conductivity during the low water period was
low (88 micromhos). The late summer flow was 4.2 cfs. The streanm
had an average wetted width of 5.3 meters and was comprised of 3%
pool, 3% riffle, 57% run, and 37% pocketwater—cascade. There was a



moderate density of high quality (class I, II, and I11) pools (8.0
per kilometer of stream). ‘The streambed was comprised mainly of
cobble {34%) and boulder-bedrock (30%) with lesser amounts of large
gravel {19%), si1lt {11%}, small gravel (4%}, and sand {(2%). D-30
was 41 centimeters, indicating that the largest particles of
substrate in the streambed were about averzge in comparison to
other stream reaches in the drainage. The reach had a moderate
amount of channel debris (45%) and channel stability was good
{rating score = 60). There was a high amount of instream cover
{52%}) which was mostly comprised (:3: boulders and debris. Total
overhead cover wag mnoderate (63%) and overhead cover due to
overhanging vegetation {within one ?;ater of the water surface} and
undercut banks was low {(16%).

There were numercus falls, cascades, and bedrock chutes
between kKm 9.5 and 12.5 that were complete barriers to upstream
fish movement., Streamflow diminished in marshy areas in the
vicinity of km 16.0,

Fish Populations

A two-pass population estimate was obtained by electrofishing
a 118 m section of this reach on 2 September 1982. The density of
75 mm and longer cutthroat trout (the only species captured) was
high {(267/300 m}. The density of "catchable-sized" cutthroat trout
{150 mm and longer) was moderate (56/300 m).

In addition, two 1000 foobt-long sections of this reach were
electrofished during September, 1984 to obtain more accurate fish
population information for the purpose of long-term monitoring.
Using a mark-recapture estimation Lechniqizeg the density of 75 mm
and longer cutthroat trout {the only species captured) at km 10.5
was high (236/300 m). The density of "catchable-sized” cutthroat
trout {150 mm and larzgezé at km 10.5 was moderate (407300 m)., The
density of 75 mm and longer cutthroat trout (the only species
captured} at km 13.4 was very high (302/300 mj. The dengity of
"catchable-sized" cutthroat trout {150 mm and longer) at km 13.4
was high {97/300 m).

O
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CEDAR CREEK

RIBWRTTW

Biophysical inventory map of Cedar Creck, a

tributary of the Swan River.

Figure 9.



CILLY CREBEX

locations of phveical and chemical measurament stations
and other installations in Cilly {reek,
a tributary to the Swan River.

Reach Location{s) Item Date(s)
1 km 02 Iocation of reach
¥m 12 Hebitat survey section T/21/83
km 1.3 Blectrofishing section 7/25/83
¥ 2 Discharge measursment 7/21/83
km 6.9 Water chemistry 9/27/83
km 1 Max /min thormometey B/4/83-8/11/83
2 km 2=7 Location of reach

Reach 1

Reach 1 of Cilly Creck is a third order stream having a relatively
small drainage area {20.5 sguare kilometers! and a low average channel
gradient {1.2%). The estimated maximm summer water temperature
for this reach during 1983 was relatively high {64°F or 17.8°C} and
conductivity during the low water period was high (392 micramhos).

The discharge during the habitat survey was 4.3 cfs and the estimated
late summer flow was 1.0 ofs. The stresm had an average wetted width
of 3.% meters and was comprised of 8% riffle, and 82% run. There

was a low density of high quality {class I, II, and III) pools (1.0
per kilometer of stream). The streambed was comprised mainly of
amall gravel {(34%) and silt {26%) with lesser amounts of sand (20%),
large gravel (17%), cobble {(2%), and boulder-bedrock (1%). D-90

was 7 centimeters, indicating 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 (73%)
and channel stability was good {rating score = 75). There was a

high amount of instream cover {58%) which was mostly camprised of
debris and logs. Total overhead cover was abundant (88%) and overhead
cover dve to overhanging vegetation {within one meter of the water
gurface} and undercut banks was abundant {76%;5.

Fish Populations and Soawning Use

A two-pass populatbion estimate was obtained by electrofishing
a 111 m section of this reach on 25 July 1983. The density of 75
mm and longer brook trout (the only species captured) was high (252/
300 m}. The density of Yeatrhable-sized” brook trout {150 mm and
longer) was also high {75/300 m). A 2.2 km section {(km 2.7 to 0.5}
of the reach was surveved for bull trout redds in 1982, but no redds
were found. This reach was not surveved for bull trout redds in
1983. A substantial amount of brook trout spawning was observed.



Reach 2

This reach was not ground surveyed, but was surveyed by helicopter
on 17 September 1982, Reach 2 of Cilly Creek is a second order stream
having a relatively small drainage area {18.4 sqguare kilameters)
and a moderate average channel gradient (4.0%). The channel width
was estimated o be 1-2 meters. A road culvert at km 7.5 was considered
to be a possible barrier to upstream fish movement. The streambed
material was composed mostly of gravel. A& .7 km section (km 2.7 to
2.0) was surveyed for bull trout redds in 1982 but no redds were found.
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COLD CREEBK

Locations of physical and chemical measurement stations
and other installaticns in Cold Creek,
a tributary to the Swan River.

Reach Location(s) Iten Date(s)
1 km 0~B Location of reach
km 4-6 Habitat survey section 10/24/83
km & Electrofishing section 0%/22/82
km 6.5 Discharge measurement 10/24/83
km 0.1 Water chemistry 0N9/27/83
2 kin 8-17 Location of reach
km 2,7-11.7  Habitat survey section 11/09/83
km 10.7 Flectrofishing section (49/09/82
{survey}
km 8.4 Electrofishing section 08/29/84 -~
{monitoring) 08/08/84
km 10.8 Flectrofishing section 08/23/84 -
{monitoring) 0B/28/84
km 14.0 Electrofishing section 08/22/84 ~
{monitoring: OR/27/84
km #2.1 Water chemistry a%/27/83
km 10,7 Max/Min thermometer 0B/04/83 ~
03/10/83
km B Fish trap 58/01/83 -
10/14/83
km 10.8 Instream flow transects 08/03/83 ~
{(WETP) 1/16/83
km 8 Thermograch 04/08/83 -
18/30/84
ke 8 Water level recorder 11/23/82 -
10/30/84
km 13.4 Bropoged hydro diversion
km 8.5 Propoged hydro powerhouse
Besch 1

Reach 1 of Cold Creek is a fourth order stream having a
relatively large drainage area (85.9 scuare kilometers) and a low
average channel gradient {0.6%), The conductivity during the low
water period was moderate (189 micromhos). The late summer fiow
was 27.4 cfs. The stream had an averade wetted width of 8.8
meters and was comprised of 10% pool, 5% riffle, and 85% run.
There was a moderate density of high guality {class I, II, and
I1II) pools (8.0 per kilometer of stream). The streambed was
comprised mainly of large gravel (47%} and small gravel {(263) with
lesser amounts of silt {(16%), sand (7%}, and cobble {4%). D-50
was 16 centimeters, indicating that the largest particles of
substrate in the streambed were small in comparison to other
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stream reaches in the drainage. The reach had a moderate amount
of channel debris (45%) and channel stability was good (rating
score = 69). There was a moderate amount of ingtream cover (27%)
which was mostly comprised of logs and debris. Total overhead
cover was low (23%) and overhead cover due to overhanging
vegetation {within one meter of the water surface) and undercut
banks waz moderate {(21%) .

Reaver dams were located at kn 4.2 and km 4.3,

1,

figh Poouldations and Scawning U

A two-pass population estimate was obtained by electrofishing
a 131 m section of this reach on 22 September 1982. Densities of
fish 75 mm and longer were low for both brook trout (377300 m),
and bull trout (8/300 m). Densities of "catchable-sized” trout
{150 mm and longer) were low for both brook trout (127300 md, and
bull trout (3/300 m}. Moderate numbers of sculpins were also
captured. Based on electrofishing estimates and redd counts, the
reach was considered to be marginal for migratory bull trout
production. The entire reach was surveyed for bull trout redds in
1982, 1983, and 1%84 and 0, 1, and Z redds were found
regpectively.

Beach 2

Reach 2 of Cold Creek is a second order stream having a
medium—sized drainage arsa (35.2 sguare kilometers) and a2 moderate
average channel gradient (5.0%). The estimated maximum summer
water temperature for this reach during 1983 was relatively low
(33°F or 11.7°9C) and conductivity during the low water period was
moderate {168 micromhos)., The estimated late summer flow was 24.0
cfg. The stream had an average wetted width of 7.3 meters and was
comprised of 10% pool, 2% riffie, 30% run, and 58% pocketwater-
cascade, There was a high density of high quality (class I, II,
and 111} poocls (24 per kilometer of stream). The streambed was
comprised mainly of boulder-bedrock {(43%) and cobble (42%) with
lesser amounts of large gravel {9%), sand {3%), silt (2%}, and
small gravel (1%}, D90 was 96 centimeters, indicating that the
largest particles of substrate in the streambed were large in
comparison to other stream reaches in the drainage. The reach had
a moderate amount of channel debris (33%) and channel stability
was good (rating score = 58], There was a2 high amount of instream
cover (46%) which was mostly comprised of debris and boulders,

tal overhead cover was abundant (71%) and overhead cover due to
overhanging vegetation {within one meter of the water surface) and
undercut banks was sbundant {4135,



Stream Feabure:

This reach contained numerous small log jams and cascades
which limited the ability of spawning migratory adult bull trout
to negotiate this reach. Bull troub redds were not observed above
km 13,7,

Fis Dulations 70 ]

A two-pass population estimate was obbained by electrofishing
a 115 m gection of this reach on 9 September 1982, Densitiss of
fisnh 75 mm and longer were high for bull trout (2707300 n), low
for brook trout {(6/300 m}, and low for cutthroat trout (3/300 m).
Densities of "catchable-gized” trout (150 nm and longsr) were high
for bull troutr {71/300 m), low for brock trout {37300 m), and low
for cutthroat trout (3/300 m).

In addition, three 1,000 foot~long sections of this reach (at
xilometers 8.4, 10.8, and 14.0) were electrofished during August
and September of 1984 to obtain more accurate fish population
information for the purpose of long-term monitoring. Using a
mark-recapture estimation technigue, densities of fish 75 mm and
longer at km 8.4 were high for brook trout [253/300 m), moederate
for bull trout (937300 m), and low for cutthroat trout (107300 m).
Densities of "catchable~sized" frout (150 mm and longer) were high
for brock trout (B3/300 &), and low for both bull trout {11/300
m}, and cubthroat btrout (/300 m),

At km 10.8, the density of bull trout 75 mm and longer was
high (17G/300 m}. Three cutthroat trout were captured at km 10.8,
put an accurate population estimate could not be calculated. The
density of "catchable-sized" bull trout (150 mm and longer) was
high (717300 m).

At km 14.0, the density of bull trout (the only species
captured) that were 7% mm and longer was low (43/300 m}. The
density of "catchable-sgized” bull trout (150 mm and longer) was
moderate (357300 m,

The entire reach was surveved for bull trout redds in 1982 and
one possible redd was found., A 6.5 km section {km 8.0 - km 14.5)
of the reach was surveyed for bull trout redds in 1983 and eight
redds were found., A& 6.5 km section (km 8.0 ~ km 14.5) of the
reach was again surveved for bull trout redds in 1984 and four
redds were found. A fish trap was installed in the lower end of
the reach to monitor potential spawning movements of bull trout
during the period 1 September to 14 October 1983, A total of five
adult bull trout (478 to 616 mm) were tagged and released. Based
on electrofishing estimates and redd counts, the reach was
considered to be important for migratory bull trout production.
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CONDON CREEX

Locations of physical and chamical measurament stations
nd other installations in Condon Creek,
a tributary o the Swan River.

Reach Iocationis) Ttem Date {s)
1 ke 06 Iocation of rsach
km 2.5-4.5 Habitat survey section 5/20/83
km 4.2 Electrofishing saction 2/21/83
n 4.5 Disrhargs measuranent 9/20/83
km 1.1 Watar chemistyy 8727783
km 4.5 Max/min thermomeiey 8/11/83-8/18/83
2 km 6-9 Iocation of reach
m £.5-8.5 Habitat survev section 7/27/83
km 8.3 Electrofishing section 7/28/83
km 8.5 Discharoe measursment T/27/83
¥m 6.7 Water chemisiyy 9727783

Tocation of reach

Lt
W
i
oo
(W%

Reach 1

Reach 1 of Condon Creek is a fourth order stream having a
relatively large drainage avea (74.5 sguare kilometers) and a low
average channel gradient {0.5%). The estimated mapdmum summer wabter
temperature for this reach during 1983 was relatively high {64°F
or 17.8%C; and conductivity during the low water cericd was moderate
{222 micramhos). The late sunmer flow was 2.7 ofs.  The stream had
an average wetted width of 5.0 meters and was comprised of 42% pool,
3% riffle, and 55% mimn. There was a moderate density of high guality
fciags 1, I1, and IIT) pools (8.5 per kiiometer of stream). The
streambed was comrised mainly of silt {78%; with lesser amounts of
large gravel {11%), small gravel [7%), and sand (4%). D~5%0 was 4
centimeters, indicating that the largest particles of substrate in
the streambed were suall in comparison to other stream reaches in
the drainage. The reach had 2 low amount of channel debris (15%)
and charmnmel stability was fair {(rating = 81). There was a high
amount of instream cover {71%) which was mostly comprised of aguatic
vegetation and debris., Total overhead cover was moderate (42%) and
overnead cover due to overhanging vegotation {within one meter of
the water surfsce) and undercut banks was moderate (36%).

Stream Features

Beasver dans wore mnumercus foom km 3.0 €0 km 4.2, The styeam
flows through a marshy area from km 2.0 to 1.0,

Figh Populations and Spawning Use

A two-pass population estimate was dotained by electrofishing
a 107 m section of this reach on 21 Septevber 1983, Densities of



fish 75 mm and longer were high for brook trout (329/300 m} and low
for bull trout {37300 m! and rainbow trout {37300 m). Densities of
"eatohable-sized” trout {1530 mm and longer) were very high for brock
trout {120/300 m) and low for rainbow trout {17300 mi. Based on
electrofishing estimates, the reach was considered to be marginal for
migratory bull trout production. The stream was not surveyed far
bull trout redds.

Feach 2

Reach 2 of Condon Creck is a second order stream having a
relatively small drainage area (B.3 square kilameters) and a moderate
average channel gradient (5.1%}. The conductivity during the low
water period was low {146 micromhos). The discharge during the
habitat survey was 7.0 c¢fs and the estimated late sumner flow was
2.1 cfs. The stream had an average wetted width of 3.7 meters and
was comprised of 3% pool, 15% riffle, 52% run, and 30% pocketwater—
cascade. There was a moderate density of high quality f{class I,

IT, and III} pools (11.0 per kilometer of stresm). The streambed
was comprised mainily of larce gravel (47%) and small gravel {17%)}
with lesser amounts of ccbbhle {14%), =and (9%}, boulder-bedrock (7%},
and silt {6%). D90 was 30 centimeters, indicating that the largest
particles of substrate in the streambed were small in camparison

to other stream reaches in the drainage. The reach had a moderate
amount of chammel debris (58%) and channel stability was good {rating
score = 68} . There was a moderate amount of instream cover {(29%)
which was mostly comprised of logs and debris. Total overhead cover
was abundant {(80%) and overhead cover due to overhanging vegetation
(within one meter of the water surface) and undercut banks was abundant

{43%).

Stream Features

A large log Jjam was located at km 8.0 and channel braiding occurred
at km 7.0.

Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 97 m section of this reach on 28 July 1983. Densities of fish
75 mm and longer werve low for cutthroat trout (757300 m), and moderate
for brock trout {144/7300 m). Densities of Ycatchable-sized” trout
(150 mm and longer) were moderate for both cutthroat trout {(49/300 m),
and brock 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 sguare kilometers)
and a high average channel gradient (21.3%). The channel width was
estimated to be 3 meters, Channel debris was moderate. The streambed
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material was composed of cobble and boulders. The D-%0 was estimated
to be large. The reach was chavacterized by cascades, some of which
possibly form barriers to upstream fish movement.
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COONEY CREEK

Locations of physical and chemical measurement stations
and other installations in Cooney {reek,
a tributary to the Swan River.

Reach Location{g) Item Date{s)
1 kan 0-4£.5 Location of reach
km 2.5-4.5 Habitat survey section 7/26/83
km 4 Electrofishing section F/27/83
km 4.5 Discharge measurament /26783
km 0.3 Water chemistry 9/22/83
m 4 Max/min thermometer 8/11/83-8/182/83
2 ke 4.5-8 Location of reach
km 5-6 Habitat survey section T/21/83
¥m 5.3 Electrofishing section 7/26/83
km 5.1 Discharge weasurement 7/25/83
km 4.8 Water chemistry 9/22/83
m 5.1 Max/min thermaneter 8/11/83-9/15/83
Reach 1

Reach 1 of Cooney Creek is a third order stream having a relatively
small drainage area {18.7 square kilameters) and a moderate average
channel gradient {(4.2%). The cstimated maximum summer water temperature
for this reach during 1983 was relatively low (559F or 12.8°C) and
conductivity during the low water period was moderate (249 micramhos).
The discharge during the habitat survey was 17.3 cfs and the estimated
late sumer flow was 5.2 cfs. The stream had an average wetted width
of 5.4 meters and was comprised of 40% riffie, 20% run, and 40%
pocketwater-cascade. There was 2 low density of high quality (class
I, IT, and 111} pools (4.0 per kiloaneter of stream). The streambed
waa comprised mainly of cobble {42%) and large gravel {42%) with
lesser amounts of small gravel (7%, boulder-bedrock (7%), sand (1%},
ardd silt (1%). D90 was 41 centimeters, indicating that the largest
particles of substrate in the streambed were about average 1n canparison
to other stream reaches in the drainage. 'The reach had a moderate
amount of channel debris {45%) and chammel stability was fair {rating
score = 82}, There was a low amount of instream cover {(19%) which
was mostly canprised of debris and boulders. Total overhead cover
was moderate {67%) and overnead cover due to overhanging vegestation
{within one meter of the water surface) and undercut banksg was moderate
{38%}.

Stream Features

From km 1.0 o ken 1.5 the streom chammel was braided. 4 beaver
dam and 0.5 kn long pond were Iocaved at km 2.0

Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 117 m section of this reach on 27 July 1983, IDensitiss of fish

75 mmoand longer were moderate for cutthroat trout {83/300 m), and
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low for bull trout (37300 mp. Densities of "catchable-sized” trout
{150 mm and longer) were low for both cutthroat trout (257300 m),
and bull trour {3/300 m}. The entire reach was surveyed for bull
rrout redds in 1982 and no redds were found. This reach was not
surveyved 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 sguare kilameters) and a high
average charnel gradient {12.4%). The estimated maximm summer water
temperature for this reach during 1983 was moderate (57°F or 13.9°C)
and conductivity during the low water period was moderate (208
micranhos) . The discharge during the habitat survey was 24.7 cfs
and the estimated late sumer flow was 5.9 ofs. The stream had an
average wetted width of 5.5 meters and was camprised of 8% riffle,
27% run, and 65% pocketwater-cascade. There was a moderate density
of hich quality {(class I, II, and III} pools (9.5 per kilometer of
stream} . The strearvbed was comprised mainly of boulder-bedrock (41%)
and large gravel {31%) with lesser amounts of cobble {24%), small
gravel (3%}, and silt (1%). D-90 was 68 centimeters, indicating that
the largest particles of substrate in the streambed were large in
comparison to other stream reaches in the drainage. The reach had
a low amount of channel debris {20%) and channel stability was good
(rating score = 58). There was a moderate amount of instream cover
{29%) which was mostly comprised of debris and boulders. Total
overhead cover was moderate (48%) and overhead cover due to overhanging
vegetation {within one meter of the water surface) and undercut banks

was moderate (24%).

Stream Features

&n 8 m bedrock cascade at km B.5 forms a definite barrier to
upstream fish movement.

Figh Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 111 m section of this veach on 26 July 1983. The density of 75
mn and longer cubthroat troub {the only species captured) was moderate
{135/300 m). The density of "catchable-~sized” cutthroat trout {150
mm and longer} was low {(28/300 m).
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CRATY HORSE CRERK

Locations of physical and chemical measurement stations
and other insgtallations in Crazy Horse Creek,
a tributary to Glacier Creek.

Reach Location () Item Tate{s}
1 km O-1.5 Location of reach
km 0.5 Water chemistyry 9/22/83
2 km 1.5-6 Location of reach
km 3.7-1.7 Habitat survey section 8/24/83
m 2.7 Tlactrofishing section 10/5/83
fem 0.1 Discharge measurement 8/24/83
km 3.1 Maw/min thermometer 8/24/83-10/5/83
Beach 1

Reach 1 was not gromd surveyed but was surveyed by helicopter
on 19 September 1982, Reach 1 of Crazy Horse Creek is a third order
stream having a relatively small drainage area (17.2 square kilameters)
and a Righ average channel gradient (10.0%). The channel width was
estimated to be 4 meters. Channel debris was moderate. The substrate
consigsted of boulder and cobblae. D90 was high. MNumerous cascades
throughout the reach form definite barriers to upstream fish movement.

b iy}
Reach 2

Reach 2 of Crazy Horse Creck 13 a third order stream having a
relatively small drainage area (16.4 square kilometers) and a moderate
average chamnel gradient (4.3%). The estimated maximum summer water
temperature for this reach during 1983 was moderate (58°F or 14.4°C)
and conductivity during the low water pericd was low {90 micrarhos).
The discharge during the habitat survey was 8.2 ¢fs and the estimated
late sumer flow was 3.5 cfz. The stream had an average wetted width
of 6.3 meters and was copprized of 102 pool, 8% riffle, 65% run, and
17% pocketwater—cascade, There was a low density of high quality
{class I, II, and III} pocls (5.0 per kilameter of stream. The
strearbed was comprised mainly of boulder-bedrock (49%) and cobble
(26%) with lesser ampunts of large gravel (21%), and small gravel
{4%). D-380 was 51 centimeters, indicating that the largest particles
of substrate in the streambed were gbout average in comparison to
other stream reaches in the drainage. The reach had a low amount
of channel debris (18%) and channel stability was good {rating score
= 58}. There was a low amount of instream cover (9% which was mostly
comprised of boulders and debris. Total overhead cover was low {31%)
and overhead cover die to overhanging vegetaltlon {(within one meter

of the water surface) and undercut barks was modorate {(23%).

Stream Features

Nuanerous bedrock falls, chutes and cascades form definite barriers
to upstream fish movement in this reach. The stream becomes intermittent
at km 6.0.



Fish Populations and Spawning Use

A 110 m section of this reach was electrofished on 5 October
1983, however nco fish were captured.
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BOG CREEK

Reach Tocatrionis! Item Date{s)

1 i 0-5.5 Location of resch

2 km 5.5-9.5 Tocation of reach
km 5.5-7.5 Habitat survey section S9/7/83
¥m 6.5 Electrofishing ssction 9/8/83
km 7 Discharge measurement 9/7/83
km 5.6 Water chemistry 9/27/83
km 5.6 Maso/min thermaneter 8/10/83-8/18/83

Reach 1

Thisg reach was not ground surveved but was surveved by helicopter
on 17 September 1982. Reach 1 of Dog Creek is a third order stream
having a relatively small drainage area {?iwﬁ square kilaneters)
and a moderate average chamel gz&éi@nﬁ {3.7%), The chamel width
was estimated to be 4 meters. Channel debris was moderate and no
fish barriers were cbserved. The streanbed materizl was composed
mostly of gravel.

Fish Populations and Spawning Use

A one-pass population estimate was obtained by other Montana
Department of Fish, Wildlife and Park's personnel who electrofished
a 183 m section of this reach {at km 2.6} on 19 August 1971, Densities
of figh 75 mm mﬁﬁ longer were low for cuttiwoat trout {(17/300 m}
and bull trout {3/300 m}, and moderate for brock trout {123/300 mi.
The entire reach was st urveved for bull trout redds in 1982. No bull
trout redds were found although a substantial amount of brook trout
spawning was cbserved. This reach was not surveyed for bull trout
redds in 1983,

Reach 2

g Creek is a third order stream having a relatively
small drainage avea {(11.0 sguare kilometers) and a high average
channel gradient {16.2%). The estimated maximuan suner water Ltempera-
ture for this reach during 1983 was relatively low {55°F or 1Z2.8°Cj)
and conductivity during the low water pericd was low {135 micranhos).
The late summer flow was 6.6 ofs. The stream had an average wetted
width of 5.0 meters and was c@m@zigea,ﬁi 5% pool, 5% viffle, 27%

rim, and 63% pocketwater-cascade. There was a high density of high
guality {class I, 1T, and IIT) pools (13.5 per kilameter of stream).
The streambed was ﬂﬁm@beﬁd‘Wdlsiy of Cﬂ’bie {39%) and boulder-bedrock
{38%) with lesser amounts of large gravael {198}, small gravel (3%},
sand {1%}. D90 was 102 centimeters, 1Ha1caiing that the largest
particles of substrate in the streambed were large in comparison

Beach 2 of Do
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to other stream reaches in the drainage. The reach had a low amount
of charmel debris {30%) and channel stability was good {rating score

= 62)Y. There was a moderate amount of instream cover (22%) which

was mostly comprised of boulders and debris. Total overhead cover

was abundant {79%) and overhead cover due to overhanging vegetation
(within one meter of the water surface) and undercut banks was moderate

{(40%; .

Stream Features

This reach contains numercus falls, chutes, and cascades which
form barriers to upstream fish movement.

Fish Populations and Spawning Use

A two—-pass population estimate was obtained by electrofishing
a 101 m section of this reach on £ September 1983, The density of
75 mn and longer cuttlroat trout (the only specles captured) was
moderate {84/300 m}. The density of "catchable-sized” cutthvoat
trout {150 mm and longer) was high {(78/300 mj. A 1.5 km section
{km 7.0-5.5) of the reach was surveved for bull trout redds in 1982
but no redds were found. The reach was not suwrveved for bull trout

redds in 1983,
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ELE (REEK

Locations of physical and chemical measurement stations
and other installations in Elk Creek,
a tributary to the Swan River.

Iiem
i km 0-% Iocation of reach
km 3~5 Habitat survey section 10/06/83
km 5 Blectrofishing section 10/14/83 —
16/18/83
km 5 Discharge measurement 16/06/83
kim 0.5 Water chemistry 08/24%/83
km 5 Max/min thermometer 08/03/83 ~
km 6.6 Instreanm flow transsects 07/20/84 ~
foET) 08/07/84
Z km 16,2 focation of reach

Reach 1 of Elk Creek is & fourth order stream having a
relatively large drainage area {71.9 square kilometerg) and a low
average channel gradient {1.7%). The estimated maximum summer
water temperature for this reach during 1983 was moderate (58YF or
14.4°C) and conductivity during the low water period was moderate
{167 micromhos}. The late summer flow was 31.4 ¢fs. The streanm
had an average wetted width of 11.7 meters and was comprised of 8%
pool, 17% riffle, 55% run, and 20% pocketwater-cascade. There was
a low density of high guality (class I, II, and III} pools (6.0 per
kilometer of stream). The streambed was comprised mainly of large
gravel {(30%) and cobble {29%} with lesser amounts of boulder-
bedrock {15%}, sand (13%), small gravel (8%, and silt {5%). D-90
was 41 centimeters, indicating that the largest particles of
substrate in the streambed were about average in comparison to
other stream reaches in the drainage. The reach had a low amcunt
of channel debris (23%) and channel stability was good (rating
score = 62). There was a moderate amount of instream cover (26%)
which was mostly comprised of boulders and debris, Total overhead
cover was low (Z24%) and overhead cover due to overhanging
vegetation (within one meter of the water surface) and undercut
banks was low {15%}.

Figh Populations and wning U

& mark-recapture population estimate was obtained by
electrofishing a 305 m section of this reach on 14 Gotober and 18
October 18982, Densities of fish 75 mm and longer were high for



bull trout (2557300 m) and low both brook trout (217300 m) and
rainbow trout {12/300 m). Small numbers of mountain whitefish and
sculpins were also captured. Densities of "catchable-sized” trout
(150 mm and longer] were moderate for bull trout (367300 m) and low
for both brook trout (7/300 m) and rainbow trout {(7/300 mi.

The entirs reach was surveved for bull frout redds in 1982, but
no redds were found., A 2.3 km section {km 6.7-%) of the reach was
surveyed for bull trout redds in 1282 and 1984 and 2 redds were
found each year. Based on electrofishing estimates and redd
counts, the reach was considered to be critical for migratory bull
trout production.

A habitat survey of this reach was not completed, however, the
reach was flown by helicopter on 18 September 1982, and walked for
bull trout redds in three consecutive years, 1982-1984, Reach 2 of
Elk Creek is a fourth order stream having a medium-sized drainage
area {58.7 square kilometers) and a low average channel gradient
{1.8%). The channel width was estimated to be 12 meters and
channel debris was low. The substrate consisted of large and small
gravel and the D90 was relatively small,

An extremely large log jam located at km 13.0 was a complete
barrier to upstream movement of migratory adult spawning bull trout
in 1982. The jam was modified by U.S. Forest Service personnel
during the summer of 1983 to insure long-term accessibility of
upstream spawning habitat. HNumerous redds were observed above the
iog jam in the fall of 1983 whereas none were found in this section
in 1982, Although not barriers, the stream passes over a 1.8 m
falls and a bedrock chute at km 13.0, and a 20 m long bedrock chute
at km 13.6. High gradient subsections in the vicinity of km 10.5
to 10.7 and around km 8.5 should be periodically inspected for fish
passage improvement. B&lso, a large log dam was present at km 7.0.

Fish Pooulabi and Soewning Use

The entire reach wasg surveved for bull trout redds in 1982,
1983, and 1984 and 36, 89, and 91 redds were found, regpectively,
The most concentrated bull 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 migratory bull trout production,
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GLACTER CREEX

Locations of physical and chemical measurement stations
and other installations in Glacisr Creek,

a tributary to the Swan River.
Ttem Dateis)

Reach Iocationis)

Location of reach
Habitat survey sechtion
Electrofishing section
Dischargse messurement

16/25/83
9/28/82
10/25/83

5 d84d39%7

iy Water chemistyy 9/22/83
.3 Masx/min Chermometer H/3/8B3-8/10/83
Z 11-15.3 Location of reach
3 km 15.3-22.5 Tocation of reach
4 km 22.5-24 location of reach
km 22,5-23.5 Habitat survey section 9/14/83
km 22.5 Electrofishing section 9/15/82
km 22.5 Discharge measurement 9/15/83
km 22.7 Water chemistry 9/22/83
m 23 Max/min themometor B/10/83~8/724/83

Reach 1

Reach 1 of Glacier Cresk is 1fth order stream having a
relatively large drainage area (155.0 square kKilareters) and a low
average chamnel gradient (1.3%). The estimated maximim sunmer water
temperature for this reach during 1983 was relatively high (70°F

or 21.1°C) and conductivity during the low water period was low (76
micramhos) . The jate summer flow was 30 cfs. The stream had an
average wetted width of 10.2 meters and was caprised of 32% riffle,
65% run, and 3% pocketwater-cascade. There was a low density of
high quality {class I, 1, and IIZ) pools (2.5 per kilometer of
strean). The streanbed was conprised mainly of ccbble (46%) and
large gravel (38%) with lesser amounts of boulder-bedrock {9%), =mall
gravel (6%}, and sand {1%}. D90 was 33 centimeters, indicating
that the largest particles of substrate in the streambed wore aboub
average in comparison to other stream reaches in the drainage. The
reach had a low amount of chanmel debris (15%) and channel stability
was good {rating score = 70). here was a low amount of instream
cover {4%) which was mostly comprised of logs and debris. fTotal
overhead cover was low {153%) and overhead cover due o overhanging
vegetation {within one meter of the water surracel and undercut
banks was low (9%).
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Strean Features

Nunerous wasting barks
The stream is guite braided
the chamnel gplits into two
fram km 6 to 4.5 during the

Were opserved throughout the survey section.
from km 2 to 1. From km 1.5 to 2.5
channels. The stream fiow diminished
sanner, apparently due o sobhsurface flow.
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Pish Population and Spawning Use

A two-pass population estimate was Cbtained by electrofishing
a 120 m section of this reach on 28 September 1982. Densities of
fish 75 mm and longer were moderate for brook trout (84/300 m), and
low for rainbow trout (187300 m}. Densities of "catchable-sized”
trout (150 mm and longer) were low for both brook trout (8/300 mj
and rainbow trout {3/300 m}. Small mubers of sculpins, suwkers,
and mountain whitefish were alse captured. The entire reach was
surveyed for 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 September 1982. Reach 2 of Glacier Creek 1s a fourth
order stream having a relatively large drainage avea (67.7 square
kilameters) and a moderate average channel gradient (3.1%). The
channel width was estimated to be 8 meters. Charmel debris was low
and no fish barriers were chserved. The streambed material was composed
mostly of cobble and boulders, and the D-90 was estimated to be moder-
ate., 'The entire reach was suwrveved for bull twrout redds in both
1982 and 1983, but no redds were found. A very limited amount of
brook trout spawning was cbserved.

Heach 3

This reach was not ground surveved but was surveyed by heli-
copter on 19 September 1983. Reach 3 of Glacier Creek is a fourth
order stream having a relatively large drainage arsa (64.7 square
kilometers) and a low average channel gradient {1.5%). The channel
width was estimated to be B-12 meters. No fish barriers were observed
in this reach. The streambed material was composed mostly of gravel.

Stream Featuyes

& marshy area known as Glacier Sloughs extends from km 17-15.3.
This area has a very low gradient and the channel becanes very wide
{30-50 m) and flows very slowly. The streambed consists primarily
of sand and =ilt, and aguatic vegetation and beaver activity are

common throughout this section.

Glacier Cresk praids very heavily in the one kilameter long
section {km 17-18) immediately upstresm from Clacier Sloughs. Another
£

swampy area is located between km 19.5 and 19.8. A 4 m falls at
km 20.4 was provably a barrier to all upstream fish movement.

Fish Populations and Spawning Use

A one-pass population estimate was cobtained by other Montana
Department of Fish, Wildlife and Park's personnel who electrofished
a 183 m section of thig reach {at km 22.5) on 22 Bugust 1972,
Dengities of fish 75 mm and longer were low for cutthroat, bull,




and brook trout {16, 23 and 8 fisn/300 m, respectively). The entire
reach was surveved for bull trout redds in 1982 but no redds were
found., A 2.8 km section {km 20.6~16.8) was surveyed for bull trout
redds in 1983 and one redd was Ifound.

Reach 4 of Glacier Creek is a third order stream having a mediumn
sized drainage area (51.3 square kilometers) and a high average
chamnel gradient {6.9%). The estimated maximum sumer water Lamperature
for this reach during 1983 was relatively high [(87°F or 19.4°C) and
conductivity during the low water period was low (58 micromhos).

The late summer flow was 26 ¢fs. The stream had an average wetted
width of 10.1 meters and was comprised of 10% pool, 3% rifflie, 30%
run, and 57% pocketwater-cascade. There was a moderate density of
high quality {class I, II, and III} pools (10.0 per kilometer of
stream) . The streambed was cormprised mainly of cobble {39%) and
boulder-badrock {38%) with lesser amounts of large gravel (20%],
and amall gravel {3%). D90 was 104 centimeters, indicating that
the largest particles of substrate in the streambed were large in
comparison ke other stream reaches in the drainage. The reach had
a moderate amount of chamnel debris (50%) and charnnel stability was
good (rating score = 45). There was a moderate amount of instream
cover {33%} which was mostly comprised of boulders and debris. Total
overhead cover was moderate {4132} and overhead cover dus to over-
hanging vegetation (within one meter of the water surface) and
undercut barks was moderabe (31%).

-
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Strean Features

1

Nurerous cascades, falls, and bedrock chutes throughout the
reach form definite barriers to upstream fish movemnent.

Fish Populations and Spawning Use

A two-pass population estimare was obtained by electrofishing
a 127 m section of this reach on 15 September 1983, Densities of
fish 75 mm and longer were moderate for brook trout {129/300 m),
and low for both cutthroat trout {3%/300 m) and bull trout {39/300 m).
Densities of "catchable-sized” trout (150 »m and longer) were moderals
for hrook trout (53/300 m), and low for both cutthroat (20/300 m) and
bull trout {28/3200 m). Bassd on slectrofishing estimates and redd
counts, the reach was considered o be marginal for migratory bull
trout production.
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OAT CREER
Locations of physical and chemical measurement stations

and other installations in Goat Cresk,
a tributary to the Swan River

E%@‘iﬁg 5{ §2

1 km -1,3 Location of reach
km 8.2-1.2 Habditat survey section  10/04/83
km 1.2 Electrofishing section  11/14/83
km 0.5 Discharge measurement 10/05/83
km 0.5 Water chemistiy 08/29/83
km 0.5 Max/min thermometer 10/04/82
km 0.4 Fish trap 09,/01/83 - 16727783
km 0.4 Fish trap Q9/05/84 ~ 10/18/84
2 km 1.3~5 Location of reach
km 2.5-4.5 Habitat survey section  16/04/83
km 3.2 Electrofishing section  08/30/82
km 3.2 Discharge measursment 10/04/83
m 3.3 Water chemistrv (08/29/83
km 3.2 Max/min thermometer 08/04/493 - 08/10/83
km 4.4-4.5 Streambed monitoring 11/01/84
site
3 km 5~10.4 Location of reach
km 7.4-8.4 Habitat survey section  10/06/83
km 8.9 Electrofishing section  08/08/82
km 9.2 Discharge measurement /06783
km 9 Water chemistry 08/04/82 - 11/106/82
km 8.9 Max/min thermometer (18/10/83 - 08/12/83
km 3 Instrean flow transects 07/20/82: 08/12/82:
{WETP) 11/17/82
km 8.4 Proposed hydro diversion
Bm 5.7 Proposed hydro powsrhouse
4 ¥m 10.4-11.8 Location of reach
km 10.5-11.5 Habitat survev section  08/01/83
km 10,8 Electrofishing section  (B/0Z/83
km 11.5 Discharge measurement 08/01/83
km 10,8 Max/min thermometer {8/04/83 ~ 08/10/83
5 km 11.6~15.6 Iccation of reach
km 12.4-13.4 Habitat survey section  09/28/82 - 09/2%/82
km 12,3 Electrofishing section  (09/28/82
km 11.7 Discharge measurement (9/28/82
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Reach 1 of Goat Creek is & third order stream having a
relatively large drainage area (86.4 square kilometers) and a low
average chamnel gradient {0.8%). The conductivity during the low
water pericd was high (272 micromhos) and the late summer flow was
15,4 cofs. The stream had an average weblted width of 7.8 meters and
was comprised of 3% pool, 7% riffle, 83% run, and 7% pocketwater-
cascade., There was a moderate density of high guality {class I,
11, and 111} pocls (8.0 per kilometer of stream). The streambed
was comprised mainly of large gravel [45%) and cobble {(30%) with
lesser azmounts of small gravel {10%), sand {7%), silt (6%), and
poulder—bedrock (2%}, D-90 was 28 centimeters, indicating that the
largest particles of substrate in the streambed were small in
comparison to other stream reaches in the drainage. The reach had
a moderate amount of channsl debris (43%) and channel stability was
fair (rating score = B0). There was a moderate amount of instream
cover {23%) which was mostly comprissd of debris and logs. Total
overhead cover was moderate {456%) and overnsad cover due to over-
hanging vegetation {within one meter of the water surface) and
undercut banks was moderate {34%),

sty 1 Feptures

A larvge log dam was logated at km 0.4,

& mark-recapture population estimate was obtained by electro-
fighing a 305 m section of thisg reach on 14 HNovember and
1B Novemper 1983, Dengities of fish 7% mm and longer were low for
all three gpecies; bull trout (57/300 m), brook trout (45/300 m),
and rainbow trout (97300 m). Densities of ¥catchable-sized®™ trout
{150 mm and longer) were alsc low for all three speclesy bull trout
{7/300 m), brook btrour (207300 m), and rainbow trout (87300 m).

The entire reach was surveyed for bull trout redds in 1882,
1983, and 1%84 and 1, 3, and 0 redds were found, respectively. A
substantial amount of brook trout spawning was observed. A fish
trap was installed in the lower end of the reach to monitor
potential spawning movements of bull trout from 9 September to
27 October 1983, A total of 158 adult bull trout {400 to BOB mm)
were tagged and released. The trap was installed again in 1984 in
the same locabtion and 154 adult bull trout {400 to 8232 mm) were
tagued and released, indicating heavy use of the Goat/Sgueezer
Creek drainages for migratory bull trout spawning and rearing.
Based on electrofishing estimates and redd counts, the reach was
congidered to be important for migratory bull trout production.
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Reach Z 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
12.29C) and conductivity during the low water pericd was high (291
micromhos). The late summer flow was 9.1 ¢fg, 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
guality (ciass I, II, and III) pools (8.5 per kilometer of stream).
The streambed wag 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 drainacge.
The reach had a high amount of channel debrizs (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%).

ream Feature

& lardge beaver dam was located at km 4.3,

Fish Populabions and Stewning Use

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 cutthreat, bull, and brook trout
(12, 48, and 33 [ish/300 m, respectively). Densities of
"catchable-sized"” trout (150 mm and longer) were also low for
cutthroat, bull, and brock trout (5, 5, and 10 fish/300 n,
respectively;.

The entire reach was surveyed for bull trout redds in 198
1983, and 1984 and 14, 17, and 11 redds were found, respectivel
A substantlal amount of brock trout szpawning was observed. Baszed
on electrofishing estimates and redd counts, the reach was
considered to be critical for migratory bull trout production.

Reach 3

Reacnh 3 of Goat Creek is a third order stream having a medium-
sized drainage area (38,6 square kilometers! and a moderate aversge
channel gradient {4.6%). The estimated maximum summer water
temperature for this reach during 1983 was average (599F or 15.0°C)
and conductivity during the low water period was high (273
micromhosg). 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 gquality {(class I, II, and IID) pools (17 per
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kilometer of stream)}. The streambed was comprised mainly of
boulcer-bedrock (35%) and large gravel (31%) with lesser amounts of
cobble (27%), small oravel 4%, and sllt (3%3). D90 was 85 centi-
meters, indicating that the largest particlies of substrate in the
streambed were large in comparison to other stream reaches in the
drainage., The reach had a moderate amount of channel debris {43%)
and channel stability was good {rating score = 68}, There was a
moderate amount of instream cover {26%) which was mostly comprised
of boulders and debris. Total overhead cover was abundant {78%)
and overhead cover due Lo overhanging vegetation (within one meter
of the water surface} and undercut banks was moderate (26%).

Lrean Feslures

A 3 m falls at km B.5 forms a barrier o upstream fish
movement. A large log jam is located at km 7.8,

Fish Poowlabions a mawning

A two-pass populabion estimate was obtained by electrofishing a
132 m section of this reach on 9 August 198Z. The density of 75 mm
and longer bull trout {the only gpeclss captured! was low
(48/300 m). The density of “catchable~sized” bull trout {150 mm
and longer) was moderats {38/300 m).

The entire reach was surveved for Dll trout redds in 1982 and
1983, where 18 and 19 redds were found respectivelv. A 4.3 km
section {km 9.3-3) of the reach was surveyed for bull trout redds
in 1984 and 20 redds were found. Based on electrofishing estimates
and redd counts, the reach was considered to be critical for
migratory bull trout production.

Beach 4

Reach 4 of Goat Creek is a third order stream having a
relatively small drainage area {21.2 sguare kilometers) and a
moderate average channel gradient {(3.6%}. The estimated maximum
summer water ;gﬁgeratuia for this reach during 1983 was relatively
low {54%F or 12.2°C). The discharge during the habitat survey was
14,2 ¢fs and the estimzﬁ,teﬁ late gummer flow was 3.2 cfs. The
stream had an average wetted widih of 4.5 meters and was comprised
of 2% pool, 35% riffle, and 63% run. There was 2 high density of
high guality (class I, 11, and III) pools {(16.0 per kilcometar of
stream}. The streambed was comprissd mainly of large gravel (48%)
and small gravel (29%) with lesser amounts of cobble {14%), sand
{8%), and silt (1%). D50 was 12 centimeters, indicating that the
largest particles of substrate in the streambed were small in
comparison te other stream reaches in the drainage. The reach had
a moderate amount of channel debris {45%) and chamnel stability was
good {rating score = 57). There was a moderate amount of instream
cover {21%} which was wmostly comprised of debris and logs. Total
overhead cover was moderate {62%) and overhead cover due to over-
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hanging vegetation {within one meter of the water surface) and
undercut banks was moderate (34%).

S am Feature

The creek goes dry from km 10.9 to km 10.4 during late summer,

Fish Pooulari ? Spawning U

A 131 m section of this reach was electrofished on 2 August
1983, however only two Juvenile bull trout were captured,
indicating a very sparse fish population., The entire reach was
surveyed for bull trout redds in 1982, but no redds were found., A
1.2 km section (km 11.6 to 10.4) of the reach was surveved for bull
trout redds in 1983 but no redds were found.

Beach 5

Reach 5 of Goat Creek is a second order stream having a rela-
tively small drainage area (6.5 square kilometers) and a high
average channel gradient (13.7%). The late summer flow was
2.1 cfs. The stream had an average wetted width of 3.2 meters and
was comprised of 21% pool, 24% riffle, 18% run, and 27%
pocketwater-cascade. The streambed was comprised mainly of cobble
(37%) and boulder—bedrock (32%) with lesser amounts of large gravel
(19%), small gravel (8%}, and sand (4%). D~%0 was 33 centimeters,
indicating that the largest particles of substrate in the streambed
were average in comparison to other stream reaches in the drainage,
The reach had a moderate amount of channel debris (48%) and channel
stability was good (rating score = 55). There was a moderake
amount of instream cover (25%) which was mostly comprised of
boulders and logs. Total overhead cover was low (33%) and overhead
cover due to overhanging vegetation {within one meter of the water
surface} and undercut banks was moderate {333%).

Stream Feabure

E

Falls and cascades which formed barriers to fish movement
included a Z m cascade, 4 m cascade and 3 m falls at km 12,7, and a
12 m falls at km 13.1. A debris jam was located at km 12.4.

Fish Populations a cawnd =

A 33 m section of this reach was electrofished on 20 September
1982 but no fish were capturaed.

L33
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GROGM CREEX

Tocations of physical and chemical measurament stations
and other installations in Grooam Creek,
a tributary toc Swan Lake.
Reach iocation{s) Item Date(s)

1 km 03 Tocation of reach
ki 1.5-2.5 Habitat survey section TI0/82
km 2.2 Electrofishing section 2/18/82
km 2.5 Discharge measuranent T20/83
km 1.5 water chemistyy Q725742
km 2.2 Max/min thermometer B/4/83-8/11/83
km (.2 Figh trap 4/27/83-7/18/83
¥m Z.8 Inmtream flow transechs ©/24/83~-10/17/83

{WETP}

km 1.5 Proposed hvidre powerhouse

2 km 36 iocation of reach ;
km 4.1-5.1 Habitat suyvey section G/22/83
km 4.2 Flectrofishing section 5/23/83
kn 4.1 Discharge measurement 5/22/83
km 3.8 Proposed hydro dlversion

Reach I of Groom Cresk 1z a second order %;rcdm_%a@ ng a relat
small drainage area {11.4 square kilometers; and a high average channme
gradient (7.1%}. 7The estimated maximim summey water tenperature for
this reach during 1983 was relabtively low (54°F orx 12.2°C) and
conductivity during the lovw waler pericd was moderate {250 micromhos).
The discharge during the habitat survey was 12.5 ofs and the estimated
late sumer fiow was 0.6 ois. The stream had an average wetted width
of 2.8 metors and wag comprised of 2% pool, 42% riffls, 23% run, and
33% pocketwater-cascade. There was a low density of high quality
{ciass I, II, and III} pools (6.0 per kilometer of stream). The
streambed was comprised mainly of cobble {38%) and large gravel (34%)
with lesser amounts of boulder-bedrock {24%), =mall gravel (3%}, and
silt {i%}. D90 was 54 centimeters, indicating that the largest
particles of subsirate in the sitrveambed were aboul average in
compariscon to othey stream reaches in the drainage. The reach had
a moderate amount of chammel debris {40%) and chanrel stability was
good {rating scove = 67). There was a moderate amount of instre
cover {(31%} which was mostly comprised of debris and boulder T@Lai
overhead cover was abundant {85%] and overhead cover dus to @Vﬁrbaﬁglnq
vegetation {within one meter of the water surface] and undercut banks
was moderate {37%.

=
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Stream Features

fnd v

Numercus gsmall debryis jams were present throughout the reach.
I

The stream goes dry fram km 0.2 to the mouth during late sumner.



Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 122 m section of this reach on 18 August 1%82. The density of
cutthroat trout 75 mm and longer was high {192/300 m). The density
of "oatchable-sized” cutthrost trout {150 mm and longer) was moderate
(367300 m). A 2.0 km ssction (km 2.0 to 0.0} of the reach was surveyed
for bull trout redds in 1987 but no vedds were found and a limited
amount of brook trout spawning was cbserved. This reach was not surveyed
for bull trout redds in 1983,

A fish trap was installed in the lower end of the reach to monitor
potential gpawning movements and rates of Jjuvenile emigration of cut-
throat trout during the pericd 27 April to 18 July 1982, No adult
cutthreat trout and no Juveniles were capbured, indicating very low
use by migratory fish.

Reach g

Reach 2 of Groom Creek is & second order stream having a relatively
small drainage area (5.4 square kilometers), a high channel gradient
{17.3%) and a late sumer flow of 2.1 cfs. The stream had an average
wetted width of 3.9 meters and was comrised of 12% riffle, 33% run,
and 55% pocketwater-cascade, Thers was a low density of high quality
{class I, II, and 111} pools (3.0 per kiloweter of stream). The stream-
hed was comprised mainly of boulder-bedrock (34%) and large gravel
{30%) with lesser amounts of ccbble {22%) and small gravel {14%). D90
was 43 centimeters, indicating that the largest particles of substrate
in the streambed were about average in comparison to other stream reaches
in the drainage. The reach had a moderate amount of chamnel debris
{508} and chamnel stability was good (rating zcore = 57). There was
a high amount of instream cover (42%) which was mostly cowprised of
boulders and turbulence, Total overhead cover was moderate (62%) and
overhead cover due to overhanging vegetation {(within one meter of the
water surface) and undercut banks was moderate [28%).

Stream Features

Several cascades and falls throughout the resch formed definite
barriers to wpstresm fish movement.
Fish Populaticns and Spawning Use

ae

A two-pass population estimate was optained by electrofishing
a 98 m section of this reach on 23 September 1983, The density of
cutthroat trout 75 mm and longery was low (42/300 my. The density
of "catchable-sized” cubthroat trout (150 mm and longer} was also
low {23/30C m}.
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Iocations of physical and chemical measurement stations
and other installations in Hall Creek,
a tributary to Swan Lake.

Raach Location (s} Ttem Date{s)

i km G-2 location of reach
km 0.5-1.5 Hebitat survey section 9/28/83
km 1 Blectrofishing section 9/30G/83-10/5/83
Jan 1 Discharge measurement B/Z8/83
km 0.2 Max/min thermometer 8/19/82-1G/21/82
km 1 Fish txrap 4/27/83-7/18/83
km 2 Instrean Tlow transects 6/23/83-10/19/82

{WETP)

km 1.8 Proposed hydro powerhouse

2 ki 2-6 Iocation of reach
¥m Z2.8-3.8 Habitat survey ssction 10/18/83
km 2.3 Blectrofishing section 9/19/82
e 3.7 Discharge measuremnent 10/19/83
ko 2.3 Viater chemistry G/2L/83
km 2.3 MaxSmin thermometer 8/4/83-8/11/83
kem 3.4 Proposed hydro diversion

RBeach 1

Reach 1 of Hall Creek 1s & sscond order stream having a relatively
small drainage area (12.8 sguare kiloweters) and a moderate average
chammel gradient (4.0%). The estimated maximun sumner water temperature
for this reach during 1983 was average {(57°F or 13.9°C). The late
sumner flow was 2.9 ofz, The strean had an average wetted width of
3.5 meters and was corprised of 2% pool, 15% riffle, 45% run, and
38% pocketwater-cascade. There was a low density of high quality
{class I, IT, and IIT) pools (5.0 per kiloameter of stream). The
streanbed was comprised mainly of large gravel (44%) and cobble (41%)
with lesser amounts of small gravel (8%}, boulder-bedrock (3%), silt
{32}, and sand (1%). D-90 was 26 centimeters, indicating that the
largest particles of substrate in the streambed were small in com-
parison to other stream reaches in the drainage. The reach had a
moderate amount of channel debris {35%) and chamnnel stability was
good {rating score = 57). There was a low amount of instream cover
{18%}) which was mostly comprised of debris and boulders. Total
overtead cover was abundant {92%) and overhead cover due to overhanging
vegetation (within one meter of the water surface) and undercut barks
was moderate (33%).

Strean Fegahures

The stream goes dry from km 0.2 to the mouth during late summer.

o

Ld



Fish Populations and Spawning Use

2 mark-recapture population estimate was cbtained by electro—
fishing a 185 m section of this reach on 30 September and 5 Ootober
1983, Densities of fish 73 mm and longer were high for cutthroat
trowt {153/300 my, and moderate for brook trout {147/3200 m). Densities
of "catchable-sized” trout (150 mm and longer) were low for both
cutthroat trout (117300 m) and brook tyrout (473200 mj. The entire
reach was swveved For bull trout redds in 1982 but no vedds were
found and a limited amoumnt of brook trout spawning was observed.

A fish tvap was installed in the middle portion of the reach
to monitor potential spawning movement and rates of Juvenile emigration
for cutthroat trout from 27 BApril to 1B July 1983, Three adult cut-
throat trout and very few Juveniles were captured, indicating a low
amount of use by migratory fish.

Reach 2

Reach 2 of Hall Creek is a second ovder stvesm having a relatively
gaall drainage arvea {11.4 sgquare kilometers) and a high average chamnel
gradient (14.6%). The estimated maximm sumer water temperature
for this reach during 1983 was average (538°F or 14.4°C) and conductivity
during the low water period was low {110 micrarhos). The late sumer
flow wags 2.9 ¢fs.  The stream had an average welbted width of 3.3
meters and was camprised of 3% pool, 27% run, and 70% pocketwaiter-
cascade. There was a moderate density of hich quality {class I, IT,
and III} pools (7.0 per kilometer of siveam}. The streambed was
comprised mainly of boulder-bedrock (38%) and large gravel (30%) with
lesser amounts of cobble (21%), smell gravel 6%), silt (4%}, and
sand {1%}. D90 was 80 centimeters, indicating that the largest
particles of substrate in the streanbed were larce in caparison o
other stream reaches in the drainage. The reach had @ moderate amount
of chamnel debris {48%) and chammel stability was good {rating score
= 66}. There was a high amount of instream cover (42%) wnich was
mostly comprised of logs and boulders. Total overhead cover was
moderate {70%) and overhead cover due to overhanging vegetation
{within one meisr of the walter surface)] and underout barks was
moderate {33%).

Stream Features

—

A G.4 km long cascade section {(km 2.8 to 2.4} was a camplets
barrier to upstream fish movement.

Fish Movement and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 126 m section of this reach on 19 August 1982, Densities of fish
75 mm and longer were moderate for cutihroat trout {(138/300 m) and
low for brook trogt {(24/300 m). Densities of "catchable-sized” trout
{150 mm and longer} were moderate for cutthroat trout (587300 m) and
low for brock trout (147300 m).,

gl
RS



HALL CREEK

e mewlaw
B |

szwhb e ; S __Wmmm_"iﬁ

TZSNi

[

Figure 20. Biophysical inventory map of Hall Creek, a tributary
of Swan Lake.



HOLLANDG CREFK

Locations of physical and chemical measurement stations
and other installations in lowey Holland Creek,
a tributary to the Swan River.

Reach Location(s) Ttem Date(s)

1 km 0-4.5 Iccation of reach

2 km 4.5-6.5 Iocation of reach
km 4.7-5.7 Habitat survey section 9/6/83
km 4.9 Electrofishing section 9/12/83
km 4.5 Discharge measurement 9/5/83
ke 4.9 Water chemistry 9/22/83
km 5 Max/min theymometer 8/11/83-9/1/83

Reach 1

This reach was not ground surveved but was surveyed by heli-
copter on 19 September 1982, Reach 1 of lower Holland Creek is a
fourth order stream having a medium-sized drainage area (58.3 sguare
kilometers) and a low average channel gradient (0.5%). The channel
width was estimated to be 4-6 meters. Chanmel debris was low and
no fish barviers were observed. The streambed material was conprised
mostly of gravel and the D-%0 was very small. Several marsh sections
ocowrred throughout the reach in which some channel braiding was
observed. A one-pass population estimate was cbtained by other Montana
Department of Fish, Wildlife and Park's perscomel who electrofished
a 183 m section of thig reach {at ko 0.5} on 12 August 1971. The
density of 75 mm and longer brock trout (the only species captured)
was 1low (137300 m).

Reach 2
Reach 2 of lower Holland Creek is a2 fourth order styeam having
a medium-sized drainacge area {44.3 sguare kilareters) and a low
average channel gradient {0.3%). The estimated maxtimuum sumner water
temperature for this reach during 1983 was relatively high (77°F
or 25.0°C) and conductivity during the low water period was low {150
micromhos) . The late summer flow was 1.2 cfs. The stream had an
average wetted width of 9.1 meters and was comprised of 208 riffle,
and 80% run. There were no high quality (class I, II, and III} pools
in the survey section. The streambed was comprised mainly of large
gravel (37%) and small gravel (36%) with lesser amounts of silt {9%3,
sand (9%), and cobble (9%). D=90 was 27 centimeters, indicating that
the largest particles of substrate in the streambed were gmall In
canparison o other stream reaches in the drainage. The reach had
a moderate ampunt of chamnel debris (53%) and chamnel stability was
good (rating score = 653), There was a moderate amount of instream
cover {31%) which was wmostly comprised of aguatic vegetation and
debris. Total overhead cover was low {27%) and overhead cover due
to overhanging vegetation {within one meter of the water surface)
and undercut banks was moderate [24%}.
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Stream Features

A moderate number of small debris Jjams were present throughout
the reach.

Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrefishing
a 112 m section of this reach on 12 September 1983. Densities of
fish 75 mm and longer were low for both brook trout (9/300 m}, and
rainbow trout {51/300 m}. Densities of Ycatchable-sized” trout
{150 mm and longer) were low for both brook trout (3/300 m) and rainbow
trout (24/300 m). ILarge nubers of mountain whitefish, redside
shiners, sculpins, northern squawfish, and largescale suckers were
also captured.
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JIM CREEK

Locations of physical and chemical measurement stations
and other installations in Jim Creek,
a tributary to the Swan River

i km 0-2 tion of reach

km 0.5-1.3 Habitat survey section  08/01/83

km 1.5 Electrofishing section  08/02/83: 0B/03/83;

Q8/24/83

km 1.9 Discharge wmeasurenent 08/02/83

km 1.5 Max/min thermometer 08/04/83 ~ 08/10/83
2 km 2-5.5 Iocation of reach

km 35 Habitat survey section  08/03/83

m 3.7 Blectrofishing section  08/23/83

km 3.5 Discharge measurement 08/04/83

km 3.5 Water chemistry 09/27/83

km 3,3 Max/min thermometer 08/04/83 - 08/11/83
3 km 5,5-9,5 Tocation of reach

Reach 1 of Jim Creek is 2 third order stream having a
medium~sized drainage area {53.7 square kilometers) and a low
average channel gradient {0.3%3}, The estimated maximum summer
water temperature for this reach during 1983 was average (56%F or
13.3%C), ‘The discharge during the habitat survey was 53.1 cfs and
the estimated late summer flow was 18.6 cfs. The stream had an
average wetted width of 14.0 meters and was comprised of 5% pool,
20% riffle, and 75% run. There was a low density of high quality
{class I, 1L, and 111} pools {1.0 per kilometer of stream). The
streambed was comprised mainly of silt (40%) and large gravel {33%)
with legsser anounts of sand {14%), small gravel {12%), and cobble
{1%). D=%0 was 10 centimeters, indicating that the largest
particles of substrate in the streambed were small in comparison to
other stream reaches in the drainage. The reach had a moderate
amount of channel debris (58%) and channel stability was fair
{rating score = 88}. There was a high amount of instream cover
{56%) which was mostly comprised of debris and logs., Total
overhead cover was moderate {41%) and overhead cover dus to
overhanging vegetation [within one meter of the water surface) and
undercut banks was moderate (27%),

This reach is heavily braided from km 2 to the mouth,
partially as a result of extensive beaver activity.
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A mark-recapture population estimate wag obtained by
electrofishing a 308 m section of this reach on 2, 9, and 24 August
1583, Densities of fish 75 mm and longer were high for brook trout
(243/300 m) and low for bull trout (39/300 m). Densities of
"Catchable~zized® trout {1530 mm and longer) were high for brook
trout (80/300 m) and low for bull trout (10/300 m). Hased on
electrofishing estimates and upstream redd counts, the reach was
considerad to be important for migratory bull trout production. A
0.6 km section km 2-1.4) of the reach was surveyed for mull trout
redds in 1983 and no redds were found.

Reach 2 of Jim Creek ig a third corder stream having a
medium-sized drainage area {41.0 sguare kilometers) and a low
average channel gradient {1.7%), The estimated maximum summer
water temperature for this reach during 1983 was relatively low
(53°F or 11.7°C) and conductivity during the low wabter period was
moderate (18% micromhos). The discharge during the habitat survey
was 49%.9 cfs and the estimated late summer flow was 18 cfs. The
stream had an average wetted width of 7.7 meters and was comprised
of 8% pool, 25% riffle, 62% run, and 5% pocketwater-—cascade. There
was a moderate density of high quality {class I, II, and III) pools
(8.0 per kilometer of stream). The streambed was comprised mainly
of large gravel (37%) and small gravel (21%] with lesser amounts of
cobble {132}, =11t (143}, sand (4%}, and boulder-bedrock (3%). D-
20 was 29 centimeters, indicating that the largest particles of
substrate in the streambed were small in comparison to other stream
reaches in the drainage. The reach had a moderate amount of
channel debris (48%) and chamnel stablility was good {rating score =
69). There was a high amcunt of instream cover {43%) which was
mostly comprised of logs and debris. Total overhead cover was
moderate (52%) and overhead cover due to overhanging vegetation
{within one meter of the water surface) and undercut banks was
moderate {32%).

Beaver activity was observed from km 4.5 to km 5.5.

Figh Populations and Secawning I

A two-pass population estimate was obtained by
electrofishing a 92 m section of this reach on 23 Bugust 1983,
Densities of £ish 72 mm and longer were low for both bull trout
{9/300 m) and brook trout (30/300 m). Densities of "catchable-~
sized” trout (150 mm and longer) were low for both bull trout
{12/300 m} and brook troutr (117300 =) .
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2 2.7 km section {(km 4.7-2.0}) of the reach was surveyed for
mall brout redds in 1983 and 7 redds were found. The entire reach
was surveyed for bull trout redds in 1984 and 6 redds were found.
Based on electrofishing estimates and redd counts, the reach was
considered to be important for migratory bull trout production.

This reach was not ground surveved but was surveyed by
helicopter on 18 September 1982. Reach 3 of Jim Creek is a third
order stream having a medium=-sized drainage area (37.3 square
kilometers) and a high average channel gradient (6.8%). The
charnel width was estimated to be 2-5 meters. Channel debris was
moderate. The substrate consisted of boulders and large gravel.
D~90 was moderate. The stream was dry at km 9.5. A 1.5 km section
(km7-5.5) of the reach was surveyed for bull trout redds in 1984
but no redds were found.

o]
ik



TABALY UBMG 8Y2
J0 ALeINGLAT © YBIUAY wip 40 dew Axojueaul [eoLsfydory

mewwzpmh _

AU WID

= ave wip
4

Hom s s et s

"¢z sanbiy

od

e



FRAPT CREEK

iocations of physical and chemical measurement stations
and other installations in Kraft Creek,
a tributary to Glacier Creek.

Reach tocation{s) Item Date{s)

1 ki O0=3 Iocation of reach

2 ¥m 37 Location of reach
km 4-6 Habitat survey sechtion 8/2/83
km 5.2 Biectrofishing ssctlon B8/3/83
km 3.2 Discharge measurement 8/2/83
km 3.2 Water chemistry 9/22/83
kan B Meng fmin thermometer 8/3/83-8/11/83

Reacn 1

This reach was not groommd surveved bubt was surveved by helicopter
on 19 Septerber 1982. Reach 1 of ¥raft Creek is a fourth order stream
having @ medium-sized drainage avea {42.4 sguare kilometers) and
a low average channel gradient {2.4%). The wetted width was estimated
+o be 2-4 meters. Channel debris was low and no fish barriers were
ohserved. The stremmbhed material was conprised of gravel and the
D-80 was low.

Reach 2

Reach 2 of Kraft Creek is a fourth order stream having a
relatively gnall drainage area (25,8 sguare kilowters) and a moderate
average chamnel gradient {5.5%). The estimated maximum summer water
temperature for this reach during 1983 was average (60°F or 15.6°C}
and conductivity during the low water pericd was low {103 micromhos).
The discharge during the habitat survey was 6.5 cfs and the estimated
late summer flow was 2.4 ofs. The stream had an average wetted width
of 5.0 meters and was conprised of 10% riffle, 38% run, and 52%
pocketwater—cascade. There was a moderate density of high quality
{class I, IT, and III} pools (8.0 per kilomster of stream). The
strearbed was comprised mainly of cobble {(36%) and large gravel
{328} with lesser amounts of boulder-bedvock (22%), swall gravel
(6%}, sand (2%}, and =silt (2%). D30 was 78 centimeters, indicating
that the largest particles of substrate in the streambed were large
in comparison to other stream reaches in the drainage. The reach
had a moderate amount of channel debris {43%) and channel stability
was good {rating score = 69}, There was a moderate amount of instream
cover {33%) which was mostly conprised of boulders and debris. Total
overhead cover was abundant (79%} and overhead cover due to over—
hanging vegetation {within one meter of the water surface} and
undercut banks was abundant {57%].
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Stream FPeabures

Numercous small log Jjams were present throughout the survey section.
Much of the drainage was heavily logged, especially the wper end.

Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 107 m section of this reach on 2 August 1983, Densitiss of trout
75 mm and longer were high for cutthroat trout {156/300 m) and low
for brock trout {6/300 m}. Densities of "catchable-sized" trous
{150 mm and longer) were moderate for cutthroat trout (54/300 m),

and low for broock trout {37300 m).
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KRAFT CREEK

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



LION CREEK

Locations of physical and chemical measurement stations
and other installations in Lion Creek,

a tributary to the Swan River

Reacl acionis ltem

i km 0-16 Location of reach
km 6.7-8.7 Habitat survey sectlon  10/06/83
km 7.5 Electrofishing section  0%/20/82
km 8.7 Discharge measurement 10/06/83
km 0.5 Water chemistry 09/21/83
km 7.5 Max/min thermometer 08/11/83-08/17/83
km 5.3 Streambed monitoring 10/31/84

gite

2 km 10-15%.5 Location of reach
km 10.5-12.5 Habitat survey section  10/17/83
km 10.5:11.7 Electrofishing section 0%/15/82, 09/14/82
km 10.3 Discharge measurement 10/17/82
km 10 Water chemistry 09/21/83
km 10.5 Max/min thermometer 02/11/83 -~ 08/31/83
km 10.6 - 10.9 Instream flow transects 06/22/83 - 10/18/83

{WETP)

km 14.5 Thermograph 04711783 ~ 10/30/84
km 10.5 Water level recorder 11/17/82 - 10/30/84
um 12.6 Proposed hydro diversion
ki 10 Proposed hydro powerhouse

3 km 1%.5-22 Location of reach

Reach 1 of Lion Creek is a third order stream having a
relatively large drainage area (81.6 sguare kilometers) and a small
average channel gradient {0,9%). 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
moderate (210 micromhos}. The late summer flow was 14.4 cfs. The
stream had an average wetted width of 10.7 meters and was comprised
of 3% pool, 10% riffle, 52% run. and 35% pocketwater-cascade.
There was a low density of high quality fclass I, II, and III)
pools {2.5 per kilometer of stream). The streambed was comprised
mainly of large gravel (37%) and cobble (32%) with lecser amounts
of boulder-bedrock (13%), small gravel {8%), silt (8%}, and sand
{2%}. D-90 was 63 centimeters, indicating that the largest
particles of substrate in the streambed were large in comparison Lo
other stream reaches in the drainage. The reach had a moderate
amount of channel debris (48%) and channel stability was fair
{rating score = 83). There was a moderate amount of instream cover
(28%) which was mostly comprised of debris and boulders, Total



overhead cover was moderate {(51%) and overhead cover dus to over-—
hanging vegetation {(within one meter of the water surface) and
undercut banks was moderate (29%).

A man—made wooden dam is present at km 3.0. This dam could be
a barrier to spawning adult migratory bull trout but a side channel
is present providing fish passage.

Fish Pooulati and Wi lsa

A two-pass population estimate was obtained by electrofishing
a 149 m section of this reach on 20 September 1983, Densities of
figh 75 mm and longer were low for both cutthroat trout (2/300 m)
and brook trout (3%/300 m), and moderate for bull trout (997300 m).
Densities of "catchable-sized® trout (150 mm and longer! were low
for both bull trout {12/300 m) and brook trout {12/300 m). There
were no “catchable-sized® cubthroat trout and moderate numbers of
sculpins were captured,

The entire reach was surveyed for bull trout redds in 1982,
1983, and 1984 and 60, 38, and 77 redds were found, respecitively.
Based on electrofishing estimates and redd coaunts, this reach was
considered to be critical for migratory bull trout production.

Reach 2 of Lion Creek is a third order stream having a medium-
sized drainage area (56.2 square kilometers) and a moderate average
channel gradient (5.7%). The sstimated maximum summer water
temperature for this reach during 1983 was relatively low {52°P or
11.3%9C) and conductivity during the low water period was moderate
{194 micromhos). The late summer f£low was 18 cfs, The stream had
an average wetted width of 7.3 meters and was comprised of 15%
pool, 12% riffle, 40% run, and 33% pocketwater-cascade. There was
a high density of high guality (class I, II, and III) pools (12.5
per kilometer of stream). The streambed was comprised mainly of
large gravel (36%) and cobble (31%} with lesser amounts of boulder-
bedrock {21%), small gravel (10%), sand (1%), and silt {1%). D-90
was 61 centimeters, indicating that the largest particles of sub-
strate in the streambed were large in comparison to other stream
reaches in the drainage. The reach had a moderate amount of
channel debris {48%) and channel stability was good {rating score =
56). There was a moderate amount of instream cover {39%) which was
mostly comprised of boulders and logs. Total overhead cover was
abundant (87%) and overhead cover due to overhanging vegetation
{within one meter of the water surface) and undercut banks was low
{15%) .,




Bn 8.0 m falls located in a bedrock canyon at km 11.1 was 3
complete barrier toe upstream fish movement. Cascades and falls, up
to 6.0 m high, were present from km 10.4-10.9, km 12.3-32.6, and km
16.2-17.

Fish Populations and Srewning ©

A three-pass population estimate was obtained by
electrofishing a 133 m section of this reach on 15 September 1982,
The density of 75 mm and longer bull trout (the only species
captured] was moderate (108/300 m). The density of "catchable-
sized” bull trout (150 mm and longer) was high (717300 m),

A 1.0 km section {(km 11-10} of the reach was surveyed for pull
trout redds in 1282 and 3 redds were found. A 0.5 km section (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 estimates and redd counts, the lower portion of this
reach was considered to be critical for migratory bull trout
production.

This reach was not ground surveyed but was surveyed by
helicopter on 12 July 1982, Reach 3 of Lion Creek is a third order
stream having a relatively small drainage area {(13.7 sguare
kilometers) and a moderate average channel gradient (4.4%). The
channel width was estimated to be 6-8 meters. Channel debris was
moderate and no fish barriers were observed. The streanmbed
material was comprised mostly of cobble and gravel., D-%0 was
estimated to be small. Some channel braiding was observed.
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IGST CREER

Locations of physical and chemical measurement stations
and 2iex 1&@?& lations in Lost Creek,
a tributary to the Swan River
Locationis} Item Datein)
1 Km -2.3 Location of reach

km 1~Z2 Hablitat survey section  08/23/42

m 1.8 E$mszfeéx“ﬂing section 131/10/83 - 11/16/83
km 1.7 Discharge measurement ap/a3/43

km 1.8 Water Fﬁe ristry 09/39/83

km 1.5 Max/min thermometer 0B/04/83 ~ 08/11/83
km 1.7 Fish trap 05/07/83 ~ 05/26/83

Heach 1

Reach 1 of Lost Creek is a fourth order stream having
relatively large drainage area (82.0 square kilometers) and a low

average channel gradient {(.9%). ? & estimated maximum summer
water uem&efatﬁze for this reach during 198 3 was relatively high

(59°F or 15.09C) and conductiv rity durin g the low water periocd was
high (277 micromhos). The &Lmﬁﬁﬁfgﬁ during the habitat survey was
18.7 cfs and the estimated late sumnmer ii@w wag 12.6 cfs. The
stream had an average wetted width of 8.8 meters and was comprised
of 2b% viffle, 65% run, and 10% pocketwater-cascade, There was a
low density of high gquality [class T, @i; and I1I) pools (3.0 per
kilometer of stream), The streambed was comprised mainly of large
gravel (43%) and cobble (36%) with E%S%@i amounts of small gravel
(9%}, silt (6%), sand (3%}, and boulder-bedrock {3%). D-%0 was 30
centimeters, indicating that the largest particles of substrate in
the streambed were small in comparison to other stream reaches in
tne drainade. The reach had a low amount of channe debzis {25%)
and channel stability was fair {rating score = 78). There was a
low amount of instream cover (19%) which was mostly comprised of
debris and boulders. Total overhead cover was low [(28%) and
overhead cover due to overhanging vegetation (within one meter of
the water surface) and undercut banks was low (203).

Stream Feal:

i

The stream was intermiftent in late summer from the mouth o

km 8.5,

Fish Populati and ing Use

A mark-recapture population estimate was obtained by
electrofishing a 305 m section of this reach on 10 and 16 November
1983, Densities of fish 75 mm and longer were moderate For brook
trout (111/300 m) and low for bull trout [48/300 m), Densities of
"catchable~sized” trout (150 mm and longer)
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trout (8/300 m) and bull trout (6/360 m). Large numbers of
sculpins were also captured. Based on electrofishing and redd
surveys, the reach was considered to be marginal for migratory bull
trout production. The entire reach was surveyed for bull trout
redds in 1882, 1983, and 1984, uit ne redds were found. A limited
amount of brook trout spawning was observed. A fish trap was
installed in the middle portion of the reach to monitor potential
spawning movements and rates of Jjuvenile emigration of cutthroat
trout during May 1883. However, high streamflows during this
period prevented effective trap operation.
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MORTH FORE ELK CREEK

Locations of phyvsical and chemical measurarent stations
and other installations in the Horth Fork of Elk Creek,
a tributary to Dlk Cresk.

Reach Tocation(s) Ttem Date{s)
1 km 0-1.5 Location of reach
km O-1 Habitat survey sscticon 5/13/83
km 0.4 Electrofishing section G9/22/83
km 0.2 Discharge measurement 9/22/83
¥km 0.1 Water chemlstzy 89/29/83
km 0.1 Max/min thermometer 8/18/83-%/13/83
2 m o 1.5-4.5 Location of reach
km 2.5-3.5% Habitat suwvey section 9/20/83
km 2.5 Electrofishing section 9/27/83
km 3.5 Discharce measurement G/20/83
kn 1.5 Max/min thoermometer 8/18/83~9/13/83
Repach 1

Reach 1 of North Fork Elk Creek is a third order stream having
a relatively small drainage area (18.2 square kKilameters) and a high
average chamnel gradient (9.8%). 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 pericd was moderate
(152 micrombnst. The late sumer flow was 14.1 cfs. The streanm
had an average wetted width of 7.8 meters and was comprised of 5%
pool, 18% run, and 77% pocketwater-cascade. There was a high density
of high guality (class I, II, and III} pools {(19.0 per kilamweter
of streamj. The streambed was camprised mainly of boulder-bedrock
{63%) with lesser amounts of large gravel (18%), cobble (17%), gmall
aravel (1%), and sand (1%). D-90 was 103 centimeters, indicating
that the largest particles of substrate in the streambed were large
in comparison to other stream reaches in the drainage. The reach
had a low amount of chamnel debris  {23%) and chamnel stability was
good {rating score = 44}. There was a moderate amount of instream
cover (31%) which was mostly comprised of boulders and logs. Total
overhead cover was low (29%) and overhead cover due to overhanging
vegetation {within one meter of the water surface} and undercut banks
wag moderate {29%).

Stream Fealtures

The stream flows over bedrock through portions of the reach,
particularly km 0.3 to km 0.6. Numercus falls, chutes and cascades
in this section form barriers to upstream moveanent of migratory adult
bull trout. A 2 m hich log jam was located at km 0.9,

Fish Populations and Spawning Use

A three-pass population estimate was obtained by electrofishing
a 99 m section of this reach on 22 September 1983. Densities of



fish 75 mm and longer were low for both cutthroat trout {97300 md

and bull trout (307300 m). Densitlies of "catchable-sized® trout {150
mn and longer}) were low for both cutthroat trout (9/300 m) and oll
trout {30/300 m). Based on electrofishing estimates, redd counts

on BElk Creek, and the presence of significant fish barriers, the reach
was considered to be marginal for migratory bull trout production.

As a result, it was not surveyed for bull trout redds.

Beach 2

Reach 2 of North Fork Elk Creek is a second order stream having
a relatively small drainage area {15.6 scuare kKilometers) and a high
average chamnel gradient (6.1%). The estimated maximum sumer water
temmperature for this reach during 1983 was relatively low {54°F or
12.2°C). The late summer flow was 7.5 cfs. The stream had an average
wetted width of 8.2 meters and was camprizsed of 10% pool, 10% riffle,
20% run, and 602 pocketwater-cascade. There was a high density of
high quality (class I, I1, and I1I} pools {(24.0 per kilamwter of
stream) . The streambed was comprised mainly of boulder-bedrock (49%)
and large gravel {26%) with lesser amounts of cobble {20%), gmall
gravel (3%}, and sand {2%}. D-90 was 107 centimeters, indicating
that the largest particles of substrate in the streambed were large
in comparison to other stream reaches in the drainage. The reach
had a2 low amount of channel debris (25%) and channel stability was
good {rating score = 58). There was a moderate amount of instream
cover {34%) which was mostly carprised of boulders and logs. Total
overhead cover was low (36%) and overhead cover due to overhanging
vegetation iwithin one meter of the water surface) and undercut barks
was moderate {29%).

tream Features

This reach contains numerous bedrock chutes, falls, and cascades,
many of which form barriers to upstream fish movement.

Fish Populations and Spawning Use

A 02 m section of this reach was electrofished on 27 September
1983, however only four cutthroat trout were captured indicating a
very gparse fish population,
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RORTH PORK LOST CREEK

Iocations of ohysical and chenmical measurement stations
and other installations in the North Fork Lost Creek,

a tributary to the Swan River

Reach Locationis Itemn Date{s)

1 km 0-7.3 Location of reach
km 4-6 Habitat survey section  10/12/83
km 4.9 Electrofishing section  08/31/82
km 4.9 Discharge measurement 16/12/83
km 2.5 Water chemistry 09/21/83
km 4,7 Max/min thermometer 08/04/83 ~ 08/11/83
km 6.1 Instream flow transecks (07/29/87 - 11/1&6/82

{WETT

km 6.8 Proposed hydro diversion
km 2.8 Froposed hydro powerhouse

2 m 7.3-11.5 Location of reach
km 8.8-10.8 Habitat survey section  10/01/83
km 10 Electrofishing section  106/04/83
km 10 Discharge measurement 10/03/8%3
km 9 Water chemistry (06,/29/83

3 km 11.5-14 Location of reach

o 3

Reach 1 of North Pork Lost Creek is a fourth order stream
having a medium sized drainage area (37.8 square kilometers) and a
moderate average channel gradient (3.6%). The estinmated maximum
summer water temperature for this reach during 1383 was moderate
(56°F or 13.3°C) and conductivity during the low water period was
high (258 micromhos). The late summer flow was 6.4 cfs. The
stream had an average wetted width of 6.3 meters and was comprised
of 3% pool, 5% riffle, 20% run, and 72% pocketwater-cascade. There
was a high density of high gualitv (class I, II, and II1I) pools
{13.0 per kilometer of stream). The streambed was comprised mainly
of cobble (35%) and large gravel (28%) with lesser amounts of
boulder-bedrock {22%), sand (9%), =mall gravel (43}, and silt (23%).
D-30 was 103 centimeters, indicating that the largest particies of
subgtrate in the streambed were large in compariscn to other stream
reaches in the drainage. The reach had a moderate amount of
Channel debris (50%) and channel stability was fair {(rating score =
85). There was a moderate amount of instream cover (22%) which was
mostly comprised 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
moderate {26%).
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Brream F %]

A canyon section, from km 6-7, contains a falls at km 5.9 that
is a barrier to upstream fish movement.

igh Poo io o wriing U

A two-pase population estimate was obtained by electrofishing
a 122 m section of this reach on 31 August 1982. Densities of fish
75 mm and longer were moderate for cutthroat trout (102/300 m},
moderate for bull tromt (9573060 n), and low for brook trout (3/300
m). Densities of "catchable—sized® trout (150 mm and longer) were
moderate for cutthroat trout (3%/300 m), and low for both bull
rrout (17/300 m) and brook trout (37300 m).

The entire reach was surveyed for bull trout redds in 1982 and
1983, with 9 and & redds found respectivelv. A 5.9 km section (km
5.9-0) was surveyed for bull trout redds in 1984 and 7 redds were
found., A limited amount of brook trout spawning was observed.
RBased on electrofishing estimates and redd counts, the reach was
considered o be important to migratory bull trout production.

Reach 2 of North Fork Lost Creek is a third order stream
having a relatively small drainage area {23.% square kilometers)
and a moderate average channel gradient {4.9%), The conductivity
during the low wabter period was moderate (218 micromhos) and the
late summer flow was 3.1 c¢fs. The stream had an average wetted
width of 4.0 meters and was comprised of 12% riffle, 33% run, and
55% pocketwater—cascade. 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 (32%) and cobble
(28%) with lesser amounts of boulder-bedrock {25%), small gravel
{(12%), sand (2%), and =2il% {1%), D-90 was 81 centimeters,
indicating that the largest particles of substrate in the streambed
were large in comparison to other stream reaches in the drainage.
The reach had a moderate amount of channel debris {48%) and channel
stability was good (rating score = 75). There was a moderate
amount of instream cover (31%) which was mostly created by boulders
and debris. ‘Total overhead cover was moderate (463} and overhead
cover due to overhanging vegetation (within one meter of the water
surface) and undercut banks was abundant (44%) .

trean Feabure

The stream goes dry from km 7.9 to km 7.5 and from km 10.8
upstream for an undetermined distance during late summer. There
were several £alls in this reach which are complete barriers %o
upstream f£fish movement.



Fizh Populations angd Sroawning i)

A two-pass population estimate was obtained by electrofishing
a 116 m section of this reach on 4 October 1983, The density of 75
mm and longer cutthroat trout (the only species captured) was low
(637300 m}. The density of "catchable—sized” cutthroat trout {150
mm and longer) was also low {11/300 m). A 3.7 km section (km 1L.0-
7.3} of the reach was surveyed for bull trout redds in 1282 but no
redds were found. A 0.7 km section {km 8.0~7.3) was surveyed for
bull trout redds in 1982 but no redds were found.

This reach was not ground surveyed but was surveyed by
helicopter on 17 September 1982, Reach 3 of the North Fork of Lost
Creek is a first order stream having a relatively small drainage
area (4.8 sguare kilometers) and high average channel gradient
{19.5%). The channel width was estimated to be 1-2 meters,
Channel debris was low and there were several cascades and chutes
which were barriers to upstream fish movement. The streambed
material was composed mostly of large gravel and boulders. 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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PIPER CREEK

Locations of physical and chemical measurement stations
and other installations in Piper Cresk,

a tributary to the Swan River

2o ationis Them oa 3
i km -2 Location of reach
km 0,5-1.5 Habitat survey section  10/12/83
ki 0.6 Blectrofishing section  09/20/82
{survey}
km 1. Blectrofishing section  (8/01/84 ~ 08/09/84
{monitoring)
km 1.7 Discharge measurement n/12/82
km 0.4 Water chemistry 09/27/83
km 0.6 Max/min thermometer 08/04/83 ~ 08/11/83
km 1.8 Proposed hydro powerhouse
2 km 2-1Z Location of veach
Km 2.3-4.3 Habitat survey section  11/15/83
km 4.3 Electrofishing section  08/26/82
{survey)
km 5.4 Electrofishing section 07/27/84 - 08/13/84
{monitoring)
km £.8 Electrofishing section 08/14/84 - 08/21/84
{monitoring
km 5.3 Water chemistry 09/27 /83
kmy 2.7 Max/min thermometer 08/11/83 - 09/01/83
km 5.4 Instream flow transects §7/27/82 - 11/19/82
{WETP)
km 6.4 Thermograph (06/15/83 10/29/84
km 6.4 Water level recorder 11/24/82 - 10/729/84
km 8.2 Proposed hydro diversion
3 km 1214 Location of reach

1

Reach.

Reach 1 of Piper Creek is a third order stream having a

relatively small drainage area (24.1 sguare kilometers) and & low
average channel gradient {1.8%). The estimated maximum summer
water temperature for this reach during 1983 was average (58°F or
14.4°C) and conductivity during the low water period was low (141
micromhos). The late summer flow was 7.9 ¢fs. The strean had an
average wetted width of 5.8 meters and was comprised of 33% riffle,
and 87% run. There was a moderate density of high gquality {class
I, II, and IIT) pocls 2.0 per kRilomeber of strean). The streambed
was comprised mainly of large gravel (39%) and small gravel {(24%)
with lesser amcunis of cobble {23%). sand (8%, silt 4%y, and
boulder~bedrock (2%). D-90 was 46 centimeters, indicating that the
largest particles of gubstrate in the streambed were average in
comparison to other stream reaches in the drainage. The reach had

W
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a moderate amount of channel debris (45%) and channel stablility was
fair {rating score = 8l). There was a moderate amount of instream
cover {32%) which was mostly comprised of debris and logs. Total
cvernead cover was abundant {77%) and overhead cover due to
overhanging vegetation {within one meter of the water surface) and
undercut banks was moderate (39%).

Figh Populstions and Srewning U=

A three-pass population estimate was obtained by
electrofishing a 97 m section of this reach on 20 September, 1982,
Dengities of fish 75 mm and longer were high for brook trout
(183/300 m} and low for cutthroat, bull, and rainbow trout (24, 48,
and 12 £ish/300 m, respectively). Densities of "catchable-sized®
trout (150 mm and longer) were moderate for brook trout (57/300 m)
and low for catthroat, bull, and rainbow trout {4, 16, and &
£ish/300 m, respectively).

In addition, a 1,000 foot-long ssction of thisg reach was
electrofished during the period 1 August through 9 August, 1984 to
obtain more accurate fish population information for the purpose of
long-term monitoring., Using a mark-recapture estimation technique,
densities of f£ish 75 mm and longer were low for bull, cutthroat,
and brook trout (67, 62, and 57 fish/300 m, respectively).
Censities of "catchable-sized” trout (150 mm and longer) were low
for bull, cutthroat, and brock trout (7, 20, and 28/300 m,
respectively) .

The entire reach was surveved for bull trout redds in 1982 and
again in 1884, butb n¢ redds were found. A 1.7 km section fkm 1.7
to km 0.0} of the reach was surveyed for bull trout redds in 1983,
but no redds were found. Based on electrofishing estimates and
redd counts, the reach was considered marginal for migratory bull
trout production. A limited amount of brook trout spawning was
observed,

sach

Reach 2 of Fiper Creek is a second order stream having a
relatively small drainage area (22.6 sguare kilometers) and a high
average channel gradient {6.2%}. The estimated maximum summer
water temperature for this reach during 1983 was relatively low
(559F or 12.8°C) and conductivity during the low water period was
iow (137 micromhos). The late summer flow was 11.0 cfs. The
stream had an average wetted width of 6.8 meters and was comprised
of 18% riffle, €7% run, and 15% pocketwater—cascade, There was a
low density of high quality {class I, II, and III) pools {6.0 per
kilometer of stream}., The streambed was comprized mainly of large
gravel {32%) and cobble ({(29%} with lesser amounts of boulder-
vedrock {18%), small gravel (14%), silt (6%), and sand (1%). D-90
was 23 centimeters, indicating that the largest particles of
substrate in the streambed were small in compariszon to other stream



reaches in the drainage. The reach had a moderate amount of
channel debris (48%) and channel stability was good {rabing score =
69}, There was a low amcunt of ingtreanm cover {11%) which was
mostly comprised of debris and logs., Total overhead cover was
moderate (59%) and overhead cover due to overhanging vegetation
{within one meter of the water surfascs) and undercat banks was low
{25%).

d
8

Sbream Feabures

Numercus 1og jams vere present in the reach. A log jam at km
3.0 may pessibly be g barrier to upstream Tish movement.

Fish Populations and Spawning U

A two-pass population estimate was obtained by electrofishing
a 116 m section of this reach on 26 Bugust 1982, Densities of fish
75 mm and longer were moderate for brock trout (787300 m) and low
for cutthroat trout (66/400 m). Densities of “catchable-sized”
trout (150 mm and longer) were low for brook trout (217300 m) and

moderate for cutthroat trout (357300 m).

In addition, two 1,000 foot-long sections of this reach were
electrofished during July and August, 1984 to obtain more accurate
fish population information for the purpose of long-term
monitoring. Using a mark-recapture estimation technique, densities
of fish 75 mm and longer at km 5.4 were high for bull trout
(210/300 m), and low for both cutthroat trout {60/300 m), and brook
trout (43/300 m). Dengities of "ecatchable-sized" trout (150 mm and
longer) at km 5.4 were low for bull, cutthroat, and brook trout (6,
20, and 12/300 m respectively)., The density of cutthroat trout 75
mm and longer (the only species captured) at km 8.8 was high
{272/300 n}. The density of "catchable-sized® cutthroat trout {150
mm oand longer) at km 8.8 was also high (827300 m).

A 4.3 kilometer long section (km 6.3 - km 2.0% of this reach
was surveyves for bull trout redds in 1382 but no redds were found,
The reach was not surveyed for bull trout redds in 1983, A six
kilometer long section (km 8.0 - km 2.0) was again surveved for
bull trout redds in 1984 and 1 redd was found.

The confiicting evidence that indicates high juvenile bull
trout density in Reach 2, but a low 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 elsewhere. Conseguently the importance of
thig reach for migratory bull trout production is undetermined,

Beach 3

This reach wag not ground surveyed; however, it was helicoote
surveyed on 13 July 1982. Reach 3 of Piper Creek iz a second orde

L T 1



stream having a relatively small drainage area (7.0 sguare
kilometers} and a moderate average channel gradient {3.3%). The
channel width was estimated to be 2-3 meters. Channel debris was
moderate to low. The substrate consisted of cobble and boulder
with some fines and D-8C was high. Marshy areas where the stream
was backed up were present from km 12.0-12.2, The fish habitat
ended at km 14.0 due to steep gradient,

R
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PONY CREEK

Locations of physical and chemical measurement stationsg
and other installations in Pony Creek,
a tributary to the Swan River.

Reach Lecation (s) Item Date(s)

1 ¥m 0~2.9 Location of reach
km 0.9-2.9 Habitat survey section 8/4/83
km 2.9 Electrofishing section 8/8/83
km 2.9 Dizcharge measurament 8/7/83
km 2.9 Max/min thermometer 8/4/83-8/10/83

2 km 2.9~6.8 Tocation of reach
km 6 Water chamistry 8/27/83

3 ¥m 6.8-9.1 Location of reach
km 7.5-8.5 Habitat survey section 8/25/83
km 7.9 Electrofishing section 8/29/83
km 8.2 Digcharge measursment 8/29/83
km 8.2 Max/min thermometer 8/18/83-8/29/83

Reach 1

Reach 1 of Pony Creek is 3 second corder stream having a rela-~
tively small drainage area {13.3 square kilameters) and a low average
channel gradient {1.1%). The estimated maximum summer water temper-—
ature for this reach during 1983 was relatively high {62°F or 16.7°C).
The discharge during the habitat gsurvey was 4.1 cfs and the estimated
late sumer fiow was 1.5 cfs. The stream had an average wetted width
of 3.7 meters and wes camrised of 5% pool, 8% riffle, 80% run, and
7% pocketwater—-cascade. There was a moderate density of hicgh quality
class I, I1, and 111} pools (11.0 per kilaneter of strsam). The
treavbed was comprised mainly of silt (59%) with lesser amounts
f large cravel (193}, small gravel {14%), sand (5%), cchble (2%,
and boulder-bedrock (1%). D-90 was 9 centimeters, indicating that
the largest particles of substrate in the streambed were small in
comarison to other stream reaches in the drainage. The reach had
a moderate amount of channel debris {55%) and chammel stability was
fair {rating score = 82}. There was a moderate amount of instream
cover {25%) which was mostly canprised of debris and logs. Total
overhead cover was moderate (55%) and overhead cover due to over-
hanoing vegetation (within one meter of the water surface} and
undercut banks was abundant {(43%).

[

O

Styeam Features

Numerous beaver dams were present in this reach. A large marshy
area was located at km 2.3.

Fish Populationsg and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 92 m section of this reach on B August 18583, Donsities of fish



75 mm and loncer were high for brock trowur (4297300 my and low for
cutthroat trout (37300 mi. One longnose sucker was also capbured.
Densities of "catchable-sized” trout (150 mm and longer) was moderate
for brook trout (427300 m) and low for cutthroat trout (37300 my.

The entire reach was surveved for bull trout recds in 1982 but no
radds were found. This resch was not surveved for bull trout redds
in 1983,

Trow il 7E
Heaslnn a4

This reach was not ground surveyed bub was helicopter suwrveved
on 17 Septamber 19872, Reach 2 of Pony Creek 1s & 5@@@%@ order stream
having a relatively small drainage area {11.5 sguare kilometers)
and a high average channel qraﬁicnt {6.3%)., The chammel width was
egtimated to be 1-2 meters. Channel debrizs wasz low., The substrate
consisted of large gravel and cobble, and %0 was moderate o low.

A road culvert at lon 6.0 may be a barrier to upstream fish movement.
The entire reach was surveyed for bull trout redds in 1382 but no
redds ware found. This reach was not swrveved for bhull trout redds
in 1883,

Beach 3

Reach 3 of Pony Creek is a second order stream having a rela-
tively small drainage arez (5.8 sguare kilaweiers) and a high average
channel gradient (22.3%}. The estimated maximm summer water
temperature for this reach during 1983 was average (57°F or 13.9°C)
and conductivity during the low water period was moderate (165
micromhos) . The discharge during the habitat survey was 2.5 cfs
and the estimated late sumer flow was 1.7 c¢fs. The gtream had an
average wetted width of 3.5 meters and was canprised of Z% pool,

& riffle, 12% run, and B3% poclketwater-cascade. There was a low
density of high quality {class I, II, and I11} pools (5.0 per
kilomwter of stresm). The stresmbed was conprised mainly of cobble
{42%) and large gravel {28%) with lesser amounts of boulder-bedrook
{206%), small gravel (3%}, and silt {13}, =90 was 116 centimeters,
indicating that the largest particles of subsirate in the streambed
were large in comparison to other stream reaches in the drainage.
The reach had a moderate amount of channel debris 50%) and channel
stability was good {ratving score = 65).  There was a moderate amount
of instream cover (32%) which was mostly comrised of boulders and
debris . Total overhead cover was abundant {91%) and overhead cover
due to overhanging vegetation {within one meter of the water surface)
and undercut banks was moderate (273,

Styeam Features

Numerous cascades and falls were obhserved throughout the reach.

Figh Populations and Spawning Use

A two-pass @Gﬂuﬁatzoﬁ estimote was obtained by electrofishing
a 98 m section of this reach on 29 August 1%83. The density of

96



75 mm and longer cutthreoat trout (the only species captured) was
high (153/300 m). The density of "catchable-gized" cutthroat
trout {150 mm and longer) was low (19/300 m).
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PORCUPINE CREEK

Locations of physical and chemical measurement stations
and other installations in Porcupine (Cresk,
a tributary to Gildart Creek.

Reac tionis Item Datre(s)
1 km -3 iocation of reach
km 0-1 Habitat survey section 10/18/83
km 1 Blectrofishing section 8/23/82
km 1 iischarge measurament 10/18/83
km 1 Water chemistry 9/29/83
kin 1 Maz/min thermometer 8/11/83~9/1/83
Beach 1

Reach 1 of Porcupine Creek is @ fourth order stream having a
relatively small drainage area (25.7 square kilometers) and a high
average channel gradient {8.2%). The estimated maximum summer
water temperature for this reach during 1983 was relatively low
(51°F or 10.6%C) and conductivity during the low water period was
mederate (240 micromhogl., The late summer flow was 2.2 cfs. The
stream had an average wetted width of 2.8 meters and was comprised
of 12% riffle, 70% run, and 18% pocketwater-cagcade. There was a
low density of high guality {class I, II, and III} pools {3.0 per
kilometer of stream;. The streambed was comprised mainly of large
gravel (41%) and small gravel (32%) with lesser amounts of cobble
{12%), boulder-bedrock {7%), silt {5%), and sand (3%). D90 was 286
centimeters, Indicating that the largest particles of substrate in
the streambed were small in comparison to other stream reaches in
the drainage. The reach had a moderate amount of channel debris
{53%) and channel stability was good (rating score = 73). There
was a high amount of instream cover (46%) which was mostly
comprised of logs and debris. Total overhesd cover was abundant
{89%) and overnhead cover due to overhancing vegetation {within one
meter of the water surface) and undercut hanks was abundant (59%).

Stream Fegtures

The stream flow dissipates to a negligible level at km 3.0,

Fish Pooulations and Scawning Use

A two-pass population estimate was obtained by electrofishing
a 122 m section of this reach on 23 August 1982, The density of
brook trout {the only speciss captured! was moderate {144/300 m).
The density of "catchable-sized" brook trout was also moderate
{32/300 m) .

£
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RED BUTTE CREEX

Locations of physical and chemical measurement stations
and cother installations in Red Butte Creek,
a tributary to Eraft Creek.

Reach location{s) Ttem Date{s}
1 km 0-4 Location of reach
ke 1-3 Habitat survey section 8/9/83
km 2 Electrofishing section 8/10/83
n 1.2 Discharse measurament 2/9/83
km 0.3 Water chemistry 9/22/83
kn 2 Max/min thermometer B/22/83-9/1/83
Reach 1

Reach 1 of Red Butte Creek is a third order stream having a
relatively small drainage area (9.8 sguare kilameters) and a high
average channel gradient {7.5%}. The estimated maximm summer water
tamperature for this reach during 1983 was relatively low (52°F or
11.1°C) and conductivity during the low water period was low (82
micromhos) . The discharge during the habitat survey was 2.4 cfs
and the estimated late sumer flow was 1.1 ofg. The stream had an
average wetted width of 5.4 meters and was camprised of 10% pool,
25% riffle, 35% run, and 30% pocketwater-cascade. There was a high
density of high guality {class I, 11, and 111} pools {12.5 per
kilometer of stream). The stresmbed was camprised mainly of large
gravel {(38%}) and cobble {378} with lesser amounts of boulder-bedrock
{17%), zmwall gravel (7%}, and sand (1%}. D-90 was 98 centimeters,
indicating that the largest particlies of substrate in the streambed
were large in compariscon to other stream reaches in the drainage.
The reach had a moderate amount of channel debris (48%) and channel
stability was good {(rating score = 52}, There was a moderate amount
of instream cover {33%) which was mostly camwprigsed of debris and
boulders . Total overhead cover was moderats (59%) and overhead
cover due to overhanging vegetation {within ons meter of the water
surface} and undercut banks was abundant {51%).

Stream Features

Numerous small cascades and debris Jams were present throughout
the reach.

Fish Populations and Spawning Use

A two-pass population estimate was cbtained by electrofishing
a 100 m section of this reach on 10 Auvgust 1983. The density of
75 mm and longer cutthroat trout was high (174/300 m). The dengity
of "eatchable-sized” cutthroat trout (150 mm and longer) was moderate
(437300 m).
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RIMBLE CREEX

Locations of physical and clemical measurement stations
and other instaliations in Rumble Creek,
a tributary to the Swan River.

Reach Llocation{s) Itom Deteis}
i km 02 Losation of reach
km 0.5-1.5 bitat surey section G/1/83
km 1.7 Electrofishing section 9/5, 9/7, 9716783
¥m 8.7 Discharge measurement 571783
km G.4 Water chemistry 8/22/83
km (.8 Max/min thermometer 8/11/83-8/18/83
2 km 2=-4.8 Logcation of reach
3 In 4,88 Location of reach
Reacn 1

Beach 1 of Rurble Creck is a ihird order stream having a relatively
small drainage area (14.6 sguare kilameters) and a low average channel
gragient {(2.1%). The estimated maximam sunnwer water temperature

for this reach during 1983 was relatively high (64°F or 17.8°C) and
conductivity during the low water period was moderate (1% micravhos).
The late sumer fiow was 1.8 cfs. The stream had an average wetted
width of 5.3 meters and was comprised of 10% pool, 28% riffle, 35%
run, and 27% pocketwater-cascade. There was a moderate density of
high quality {class I, 11, and 1311 pools {11.0 per kilometer of
stream} . The streambed was camprised mainly of silt {32%) and large
gravel (308} with lesser amounts of small gravel {18%), sand {16%},
cobble {3%), and boulder-bedrock {1%). D=S%0 was 7 centimeters,
indicating that the largest particles of substrate in the streambed
were gmall in comparison to other stream reaches in the drainage.

The reach had 2 moderate amount of chamnel debris {503 and channel
stability was falr {rating score = 82). There was a moderate amount
of ingtream cover {22%) which was mostly camrised of debris and

logs . Total overhead cover was low {(32%) and overhead cover due

to overhanging vegetation {within cne meter of the water surface}

and undercut barnks was moderate (Z3%).

Stream Features

Beaver dams and channel braiding were camnon throughout the
reach. A marshy area was located at im 0.5.

Fish Populations and Spawning Use

A mark-recapturs population estimote was dbtained by electro-
fishing 2 354 m section of the stream on 6, 7, and 16 September 1983.

Densities of fish 75 mm and longer were high for brook trout (6806/
300 mp and low for cutthrost trout (27/3200 m). Densities of "catchable-

o
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sized” trout (150 mm and longer) were extremeiy high for hrock 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 surveved for bull trout redds in 1883

Reach 2
The reach was not gromd surveved, however it was h ;cop
surveyed on 18 September 1982. Reach 7 of Rumble Creek i lrd
OﬁbfS@E&ﬁhﬁﬁﬁ}&ﬁé@iﬁ@§7%ﬁﬂ,ﬁﬁﬁw%E&&&iziéiﬂwﬁh
kilometers) and a moderate average chamnel gradient {(4.8%). The

channel width was estimated to be 4 meters. Channel debris was low.
The substrate consisted mainly of small and large gravel with some
rubble. D90 was relatively small., No fzsh barrlers were Gbserved

in 1982 but no redds were found. The zeach was not surveyed far
bull trout redds in 1983,

Feach 3

This reach was not ground surveved, howsver it was helicopter
surveyed on 18 September 1982. Reach 3 of Ruble Cresk is a first
order stream having a relatively small drainage arsa (4.6 square
kilometers) and a high average channel gradient (21.5%). Channel
width was estimated to be 3 meters. Channel debris was low. The
substrate consisted of boulders. -9 was high. Cascades at km
6.0 and km 8.0 may form barriers to migratory figh,
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SCOUT CREEX

Locations of physical and chemical measurement stations
and other installations in Scout Creek,
a tributary to Goat Creek.

Reach Location{s) Them Iateis)
1 km 0-1.5 Location of reach
km -1 Habitat survey section 5/3/82
km o1 Electrofishing section 9/13/82
wmo 1.3 Discharge measursment 9/13/82
km o L5-1.5 Max/min themometer B/6/82-11/8/82
km 1.5 Instream flow Lransects
(WD)

km 1.7 Proposed hydro diversion
km O Proposed hydro powerhouse

Reach 1

Reach 1 of Scout Creek is a second order stream having a
relatively small drainage area {7.4 sguare kilameters) and a high
average channel gradient {(25.3%). The late summer flow was 2.7 cfs.
The stream had an average wetted width of 4.1 meters and was camprised
of 28% riffle, 13% run, and 59% pocketwater-cascade. There were
no quality {class I, II, and III) pools. The streambed was comprised
mainly of cobble (42%) and bowlder-bedrock (29%) with lesser amounts
of large gravel {24%), small gravel (3%}, and sand {2%}). D90 was
74 centimeters, indicating that the largest particles of substrate
in the streambed were large in comparison to other stream reaches
in the drainage. The reach had a high amount of channel debris (86%)
and channel stability was good {rating score = 64). There was a
moderate amount of instream cover {36%) which was mostly comprised
of boulders and logs. Total overhead cover was moderate (69%) and
overhead cover due to overhanging vegetation {within one meter of
the water surface} and undercut banks was abundant {69%).

Stream Features

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

Fish Populations and Spawning Use

A 125 m section of this reach was electrofished on 13 September

£

1982, however no fish were captured.
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SCOUT CREEK

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

Locations of physical and chemical measurement stations
and other installations in Simpson (reek,
a tributary to Condon Creek.

Reach Location{s) Trem Datef{s)
1 km (-4 Location of reach
km Z2-4 Habitat survey section T/28/83
km 2.4 Electrofishing section 8/1/483
lan 2.4 Discharge measursment 7/28/83
km 0.2 Water chemistry G/27/83
km 2.4 Max/min thermometer 8/10/83-8/17/83
Reach 1

Reach 1 of Simpson Creek is a third order siream having a
relatively amall drainage area (13.9 scuare kilameters) and a moderate
average chamel gradient {3.4%). The estimated maximun summer water
temperature for this reach during 1983 was average (38°F or 14.4°C)
and conductivity during the low water period was low {148 micramhos).
The discharge during the habitat swvey was 0.9 cfs and the estimated
late summer flow was 0.2 ofs. The siream had an average wetted
width of 1.4 meters and was comprised of 10% riffle, 75% run, and
15% pocketwater-cascade. There were no high gquality {class I, II,
and 111} pools. The streanbed was comprised mainly of silt {75%)
with lesser amounts of sand {73}, small gravel (7%}, large gravel
(5%), boulder-bedrock (4%}, and cobble {2%). D-9% was & centimeters,
indicating that the largest particles of substrate in the streambed
were gmall in comparison to other stream reaches in the drainage.

The reach had a high amount of chammel debris (653) and chamnel
stability was gocd {rating score = 70}, There was a high awunt of
instream cover (52%) which was mosgtly comprised of debris ard logs.
Total overhead cover was abundant {99%) and overhead cover due o
overhanging vegetation {within one meter of the water surface) and
undercut banks was abundant {79%).

Stream Feabures

The stream was intermittent from ke 3,
gurvey. A large beaver pond was cbserved a
extremely gmall stream.

7 3.4 during the hebitat
T 2.1,

o
e 2. This was an

Fish Populations and Spawning Use

A two-pass population estimate was cbtained by electrofishing
a 92 m section of this reach on 1 August 1882. The density of 75
mm and longer cutthroat trout (the only specles captured) was moderate
{102/300 m}. Ho "catrhablew-sized” cutthroat trout {150 mm and longer)
were captured.
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SIMMITE CREER

Locations of physical and chemical measurement stations
and other installations in Sixmile Cresk,
a tributary o Swan lake.

=ach Iocation{s} Ttem Date(s)
i km O-6 ation of reach
¥ 2-4 Habitat survey seciion 10/26/83
km 1.9 Eilectrofishing section 8/17/82
km 41 Discharge measurement 10/26/83
km 0.2 Water chemistry 9/21/82
km 1.5 Max/min Tthemmometer B/4/83-8/11/83
ki 2.0 Instream flow transects 6/27/83-10/17/83
{(WETP}

km 2.9 Proposed hydre diversion
fm 1.7 Proposed hyvdro powerhouse

- 5,
meadn o

Reach 1 of Sixmile Creek is a second order gtream having a
relatively small drainage area (8.0 sguare kilameters) and a high
average channel gradient {10.2%). The estimated maximm summer
water temperature for this reach during 1983 was relatively low
{(51°F or 10.6°C) and conductivity during the low water period was
low {84 micromhos). The late sumpey flow was 2.1 cfs. The stream
had an average wetted wicth of 2.4 meters and was camprised of
17% riffle, 3% run, and 28% pocketwater-cascads. There were 1o
high guality {class I, T1I, and ITI) pools. The streambed was
comprised mainly of large gravel (47%) and cobble (27%) with lesser
amounts of boulder-bedrock (18%), swmlil oravel {(4%), silt (3%}, and
sand (1%). D-90 was 33 centimeters, indicating that the largest
particles of substrate in the streambed were average in comparison
to other stream reaches in the dreainage. The reach had a moderate
amount of chammel debris (48%) and channel stability was good
{rating score = 73}. There was a moderate amount of instream cover
{22%} which was mostly comprised of logs and debris. Total overhead
cover was abundant {90%) and coverhead cover due to overhanging
vegetation (within one meter of the water surface) and undercut
banks was abundant {42%}.

Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 134 m section of this reach on 17 August 1982, The density of
75 mm and longer cutthroat trout {the mly species captured) was
moderate {(123/300 mi. The density of "catchable-sized" cutthroat
trout (150 mm and longer) was low {IG/300 m).
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SMITH CEEER

Locations of physical and chemical measurenent stations
and other installations in Snith Cresk,
a tributary to Condon Creek.
Reach Location{s} Ttem Date{s)
i lan G-5.5 Iecation of reach
km 0.2-1.2 Habitat survey section 8/15/83
km 0.7 Electrofishing section 9/18/83
km 1 Discharge measurement /18783
km 0.2 Water chemistry G/27/83
km 4.3 Max/min thermoneter B/18/83-9/1/83
2 fm 5.5-9 location of reach
3 Km 511 Location of meach
km 9.2-10.2 Habitat survey section B/25/83
km 9.2 Blectrofishing section B/30/83
Ia 8.5 Discharge measursment 8/29/83
¥m 2.5 Water chemistry G/27/83
an 8 Meoo/min thermometer 8/18/83-8/30/83
Reach 1

Reach 1 of Smith Creek is a third order stream having a relatively
gwall drainage area {24.8 sguare kilameters) and a low average channel
gradient {0.9%}. The estimated maximum sumner water tamperature
for this reach during 1983 was relatively high (75°F or 232.9°C) and
conductivity durzﬂg the low water period was high (278 microamhos).

The late summer flow was 0.3 cfs. The sitream had an average wetted
width of 2.7 Kﬁt@ZS and was coprized of 100% run. There was a low
density of high guality {class I, IT, and II7) pools (1.0 per
kilometer of stream). The streambed was camprised mainly of silt
(63%) with lesser amounts of large gravel (17%), sand (12%), smll
gravel {7%) and cobble {1%). D~90 was 4 centimeters, indicating
that the largest particles of substrate In the streambed were gmall
in comparison to other stream reaches in the drainage. The reach
had a low amount of channel debris {20%) and charmmel stability was
fair {rating score = 87). There was a high amount of instream cover
(56%) which was mostly comprised of aguatic vegetation and debris.
Total overhead cover was moderate (58%) and overhead cover due to
overhanging vegetation {within one meter of the water surfacel and
undercut banks was abundant {(56%}.

i

Stream Peatures

A beaver dam was present at km 1,1. A marshy area was located
at km 0.2,

frosh
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Fish Populations and Spawning Use

A two-pass population estimete was Gotained by electrofishing
a 92 m section of this reach on 19 September 1983, The density of
75 mm and longer brook trout {the only species captured) was moderate
{108/300 my. The density of "catchable-sized” brook trout (150 mm
and longer! was also moderate (437300 m). A small nurber of northem
squawiish and longnose suckers were also captured.

Roach 2

This reach wes not ground surveyed, however it was helicopter
surveved on 18 September 1982, Reach 2 of Smith Creek is a second
order stream having a relatively small drainage area (8.3 square
kilometers? and a high average charmmel gradient (6.7%). The chamnmel
width was estimated to be 3~4 meters. Channel debris was low. The
substrate material consisted of large gravel and D-90 was relatively

small. No barriers were observed.
Reach 3

Reach 3 of Snith Creek is a second order stream having a rela-
tively small drainage area (7.1 sguare kilameters) and a high average
channel gradient (21.3%). The estimated maximm summer water temper-—
ature for this reach during 1982 was relatively low (54°F or 12.2°C)
and conductivity during the low water period was moderate (170 micromhos).
The discharge during the habitat survey was 3.4 cfs and the estimated
late summer Tlow was 2.8 cfs. The stream had an average wetted width
of 4.4 meters and was coaprised of 17% riffle, 60% run, and 23%
pocketwater-cascade., There was a low density of high cuality {¢lass
I, IT, and 111} pools 6.0 per kiloneter of stream). The streambed
was comprised mainly of boulder-bedrock {48%) and cobblie {21%) with
lesser amounts of large gravel (17%), small gravel (9%}, sand {4%),
and silt {1%). D-9%0 was 54 centimeters, indicating that the largest
particles of substrate in the streambed were average in comparison
to other stream reaches in the drainage. The reach had a low amount
of channel debris {23%) and chamnnel stablliity was good (rating score
= 53}. There was a moderate amount of instream cover (25%) which
was mostly compriszed of turbulence and boulder. Total overhead
cover was moderate (44%) and overhead cover due to overhanging
vegetation (within one meter of the water surface}) and undercut
banks was moderate {(21%).

Stream Features

Falls and bedrock chutes were nurerous throughout the reach.
o ko 9.9, a 3 m falls and two 3m bedrock chutes formed fish barriers.
B 4m falls at km 10.0 was a barrvier. AL km 10,1 there was a 3 m and a
4 m falls which also were barriers.

-
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Fish Populationg and Spawning Use

A 107 m section of this reach was electrofished on 30 August
1983, however only 5 cubtthroat trout were captured, Indicating a
very goarse figh population,
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S0P CREEK

Locations of physical and chemical measurement stations
and other installations in Soup Creek,
& tributary to the Swan River

ch Location( ikem
1 km O-10.2 Location of reach
km 2-4 Habitat survey section  07/11/83
km 3.4 Electrofishing section  08/16/83
km 4 Discharge measurement 07/11/83
km 1.4 Water chemistry 08/27/83
km 3.1 Max/min thermometer (68/04/83 —~ (08/11/83
km 1.5; 2.3 Fish trap 04/22/83 - 07/18/83
km 9.6 Proposed hydre powerhouse
Z km 10,.2-12.3 Location of reach
km 10.4-12.4 Habitat survey section  11/0%/83
km 10G.9 Electrofishing section  08/11/82
km 12.1 Discharge measursment 11/09/83
km 11.3 Water chemistry 09/21/83
km 11,2 Max/min thermometer 08/04/83 ~ 08/10/83
km 11 Instream fiow transects 07/26/83 -~ 11/18/83
{(WETE)
km 9.5 Thermograph 04/13/83 - 10/30/84
km 1% Water level recorder 11/24/82 ~ 10/30/84
km 12,1 Proposed hvdro diversion
3 km 12.3-15 Location of reach
km 1315 Habitat survey section  08/08/83
km 14 Electrofishing section  08/23/83
km 13 Discharge measurement 08/09/83
km 13.6 Max/min thermometer 08/10/83 - 09/12/83

Reach 1 of Boup Creek is a third order stream having a medium—
sized drainage area (38.1 square kilometers) and a low average
channel gradient (2.1%). The estimated maximum summer water
temperature for this reach during 1983 was relatively high (619F or
16,19} and conductivity during the low water period was high (328
micrombos). The discharge during the habitat survey was 23.8 ofs
and the estimated late summer flow was about 10.0 cfs, The stream
had an average wetted width of 6.8 meters and was comprised of 6%
pool, 14% riffle, 75% run, and 5% pocketwater-cascade. There was a
moderate density of high quality (class I, II, and TII) pools (7.0
per kilometer of stream), The streambed was comprised mainly of
large gravel (30%) and silt {25%) with lesser amounts of sand
(22%), small gravel (19%), and cobble {4%). D-90 waz 12
centimeters, indicating that the largest particles of substrate in
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the streambed were small in comparison o obher siresm reaches in
the drainage. The reach had a high amount of channel debris {(85%)
and channel stability was fair {rating score = 85). There was a
high amount of instream cover {[42%) which was mostly comprised of
debris and logg, Total overhead cover was moderate {61%) and
overhead cover due to overhanging vegetation (within one meter of

the water surface} and undercut banks was abundant {433},

SBhresm Feabures

The stream is very marshy near the mouth with no main channel.
Beaver dams were located at km 2.4 and 3.4.

Fish Pooulations and Spawning s

& Dwoepass @Gﬁalabiﬁm estimate was obtained by electrofishing
a 107 m gection of thisg reach on 16 Aungust 18831, Densities of {ish
75 mm and longer were high for brook trout {27%/300 m) and low for
bull trout (3/300 m). The density of “"catchable-sized” brock trout
{150 mm and longer) was moderate (43/300 m). o "catchable-sized®
bull trout were captured. Small numbers of longnose suckers were
also cbserved. Based on electrofishing estimates and redd counts,
the reach was considered marginal for migratory bull trout
production. A 8.5 km section (km 9.5 to 0.0} of the reach was
surveyed for bull trout redds in 1982 but no redds were found.
This reach was nat surveyed for bull trout redds in 1983, A
substantial amount of brook frout spawning was observed.

Fish traps were installed in the upper and lowsr ends of this
reach to monitor potential spawning movements and rates of juvenile
emigration of cutthroat trout during the time period of 22 April to
18 July 1983, Ho adult cutthroat trout and very few juveniles were
captured, indicating very low use by migratory fish.

Beach 2

Reach 2 of Soup Creek is a second order stream having a
relatively small drainage area (13.7 soguare kilometers) and a high
average channel gradient (11.6%). The estimated maximum summer
water %em§erat&§e for this r@aﬁh during 1983 was relatively low
(53°%F or 11.79C) and CGﬂéﬁStiVit? during the low water pericd was
high {270 m;cxsmn&@}s The late gummer flow was 8.5 cfs, The
stream had an average wetted width of 4.8 meters and was comprised
of 7% pool, 2% riffle, 50% run, and 41% pocketwater-cascade, There
wag a high density of high guality {(class I, I1, and III) pools
{13.5 per kilometer of 5fzeam} The Sire?ﬁheé was comprised mainly
of cobble (37%) and boulder—bedrock {36%) with lesgser amounts of
large gravel {23%). and swmall gravel {4%), D-90 was 69
centimeters, indicating that the largest particles of substrate in
the streambed are large in comparison bo other stream reaches in
the drainage. The reach had 3 moderate amount of cham&ei debris
{38%) and channel stability was good (rating score = 68), There
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was a moderate amount of instream cover {(27%) which was mostly
comprised of boulders and debris. Total overhead cover was
moderate {59%; and overhead cover due to overhanging vegetation
{within one meter of the water surface) and undercut banks was
abundant (43%).

Stream Feature

Numerous cascades, falls, chutes, and debris jams were present
ughout the reach, some forming complete barriers to upstream

thr
; movemsnt.

-y
'H
.

Fish Populations and Scawning Us

A two-pass population estimate was obtained by electrofishing
a 160 m section of this reach on 11 August 1982. The density of 75
mm and longer cutthroat trout was high (240/300 m). The density of
"catchable-sized” cutthroat trout was moderate (467300 m).

Resch 3

Reach 3 of Boup Creek is a second order stream having a
relatively small drainage area (10.5 square kilometers) and a high
average channel gradient {6.7%). The estimated maximum summer
water temperature for this reach during 1983 was relatively low
(559F or 12.8°C}. The discharge during the habitat survey was .3
ofs and the estimated late summer flow was 0.2 cfs. The stream had
an average wetted width of 3.2 meters and was comprised of 45%
riffle, 47% run, and 8% pocketwater-cascade. There was a low
density of high quality (class I, II, and III) pools (4.0 per
kilometer of stream}. The streambed was comprised mainly of large
gravel {41%} and small gravel (28%) with lesser amounts of cobble
(19%), sand (7%), boulder-bedrock {4%), and silt (1%). D-90 was 20
centimeters, indicating that the largest particles of substrate in
the streambed were small in comparison Lo other stream reaches in
the drainage. The reach had a moderate amount of channel debris
{38%) and channel stability was good (rating score = 58). There
was a low amount of instream cover (15%) which was mostly comprised
of debris and logs. Total overhead cover was moderate {51%) and
overhead cover due to overhanging vegetation (within one meter of
the water surface) and undercut banks was moderate {36%).

Stream Fegbures

A moderate nunber of falls, cascades, and debris jams were
present in this reach., The stream goes dry for approximately 100 m
around km 13.7.

h_Populats | Spawning Us

i

A 103 m section of this reach was electrofished on 23 August
1983, however no fish were captured,

[
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SOUTH FORK OF COLD CHEERX

Locatioms of physical and chemical measurement stations
and other installations in the Scuth Fork of Cold Creek,
a tributary to Cold Creek.

Reach Tocation(s} Ttem Dateis)

1 m 0-3.5 Location of reach
km 1-3 Habitat survey section i6/11/83
km 3 Electrofishing section G/21/82
¥m 2.3 Discharge measurement 10/11/83
km 0.6 Water chemistry 8/27/83
km 3 Mazo/min thermoneter 8/4/83-8/10/83

2 km 3.5-7 location of reach
km 4.3-6.3 Habitat survey section 10/13/83
km 6.3 Electrofishing section S/15/82
km 6.3 Discharge measurement 10/13/83
km 6.7 Water chemistry 9/27/83
km 6.1 Max/min thermometsr B/4/83-8/10/83

Beach 1

Reach 1 of South Fork Cold Creek is a third order stream having
a relatively small drainage area {28.9 souare kilameters) and 2 low
average chamel gradient {(1.6%). 7The estimated maxinum summer water
tamperature for this reach during 1983 was average (57°F or 13.9°C)
and conductivity during the low water peviod was high (252 micromhos) .
The late summer flow was 4.1 cfs. The stream had an average wetted
width of 5.2 meters and was comprised of 5% pool, 15% riffle, 77%
run, and 3% pocketwater-caszcade. There was a high density of high
quality {class I, II, and III) pools {14.5 per kilameter of stream).
The streambed was comprised mainly of silt (32%} and large gravel
{30%) with lesser amounts of small gravel (25%), sand (6%}, ccbble
(5%}, and boulder-bedrock (1%}, D90 was 12 centimeters, Indicating
that the largest particles of substrate in the strearbed were small
in comparison to other stream reaches in the drainage. The reach
had a high amount of channel debris {65%) and channel stability was
fair {rating score = 96). There was a moderate amount of instream
cover {37%) which was mostly coanprised of debris and logs. Total
overhead cover was mederate [60%) and overhead cover due to over-
hanging vegetation {within one meter of the water surface) and
undercut banks was abundant {53%).

Stream Feoaturses

A series of beaver dams from km 1.5 to 1.0 created slow, deep
FUns.

Fish Populations and Spawning Use

A two-pass population estimate was obiained by electrofishing
a 122 m section of this reach on 21 September 1982. Densities of
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fish 75 mm and longer were high for brock trout {153/300 m) and low

for both cutthroat trout (127300 m) and bull trout {3/300 m). Densities
of "catchable~sized" (150 mm and longer) brook, bull, and cutthroat
trout were low (29, 3, and 6 fish/300 m, respectively). Based on
electrofishing estimates and redd counts, the reach was considered

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

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

Reach 2

Reach 2 of South Pork Cold Creek ig a third order stream having
a relatively small drainage area (16.7 square kilameters) and a high
average chamnel gradient {8.9%). The estimated maximun sumrer water
temperature for this reach during 1983 was relatively low (54°F or
12.2°C) and conductivity during the low water period was moderate
{248 micramhos)., The late summer flow was 3.3 cfs. The stream had
an average wetted width of 4.8 meters and was comprised of 10% pool,
2% riffle, 20% run, and 68% pocketwater-cascade. There was a high
density of high quality f{class I, II, and III) pools (17.0 per
kilometer of stream). The streambed was comprised mainly of large
gravel {34%} and cdoble {26%} with lesser amounts of boulder-bedrock
{25%), silit (8%}, smlil gravel (5%}, and sand {Z2%). D~90 was 49
centimeters, indicating that the largest particles of substrate in
the streambed were average in camparison to other stream reaches
in the drainage. The reach had a moderate amount of channel debris
(55%} and chamnel stability was good {rating score = 61}. There
was a moderate amount of instream cover (40%} which was mostly
comprised of logs and boulders. Total overhead cover was moderate
(68%) and overhead cover due to overhanging vegetation (within one
meter of the water surface) and undercut banks was abundant (63%).

Stream Features

The stream became intermititent at km 7.0.

Fish Populations and Spawning Use

A two-pass population estimate was dbtained by electrofishing
a 122 m section of this reach on 15 September 1982. The density
of 75 mm and longer cutthroat trout (the only species captured) was
moderate {15G0/300 m). The density of "catchable-sized” cutthroat
trout was also moderate {56/300 m}. 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 1883.
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SOUTH FORK ELK CREEX

Locations of physical and chemical measurement stations
and other installations in the South Fork of Elk Creek,
a tributarv to Elk Creek.

Reach Location{s} Item Date(s)
1 km (-3 Location of reach
ki 1-2 Habitat survey secticon 9/13/83
km 0.7 Electrofishing section 9/29/83
m O Discharge measurement 9/13/83
km G.1 Water chemistry 9/29/83
km 0.1 Max/min thermometer 8/18/83-9/13/83
Reach 1

Reach 1 of South Fork Elk Creek 1s a thivd order stream having
a relatively small drainage area {22.1 square kilaneters) and a
moderate average channel gradient {(5.3%). The estimated mastimazn
summer water temperature for this reach during 1983 was relatively
low (51°F or 10.6°C} and conductivity during the low water period
was moderate (175 micromhos). The late suwwer flow was 13.4 ¢fs.
The stream had an average wetited width of 8.0 meters and was
camprised of 5% riffle, 50% run, and 45% pocketwater-cascade. There
was a low density of high quality {class I, II, and III} pools (5.0
per kilometer of stream}. The streambed was comprised mainly of
cobble {32%) and boulder-bedrock {31%) with lesser amounts of large
gravel (16%), siit {10%}, sand (6%}, and small gravel (5%}. D-90
was 91 centimeters, indicating that the largest particles of sub-
strate in the streanbed were large in camparison to other stream
reaches in the drainage. The reach had a moderate amount of channel
debris (50%) and channel stability was good {rating score = 58).
There was a moderate amount of instream cover (39%) which was mostly
comprised of debris and boulders. Total overhead cover was low {30%})
and overhead cover due to overhanging vegetation {within one meter
of the water surface} and undercut banks was moderate {23%).

Stream Feabures

A 2.5 km falls located at km 0.5 was a conplete barrier to upstream
fish movement. Numerous small cascades were present fram ke 1.0 to
0.9.

Fish Populations and Spawning Use

A 109 m section of this reach was electrofished on 29 Septamber
1983, however only 3 juvenile bull trout were captured, indicating
a very sparse fish population. Based on electrofishing estimates
and redd counts, the reach was considered to be marginal for migratory
bull trout production.
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SOUFTH FORK OF LOST (CREEK

Locations of physical and chemical messurement stations
and other installations in the South Fork of Lost Creek,
a tribuotary to Lost Creek

Ikem Dateis)
1 km 02 Location of reach
km 0.5-2.5 Habitat survey section  08/11/83
km 1.5 Electrofishing section  11/03/83, 11/08/83
km 2.8 Discharge measurement 08/11/83
km 0.7 Water chemistry 08/29/83
km 2.5 Max/min thermometer 08/18/83 - $9/01/83
2 km 3~10 Location of reach
km 3.6 — 5.6 Habitat survey section  10/25/83
km 4.5 - 5,3 Blectrofishing section  (8/25/82, 08/24/82
km 4.5 Discharge measurement 10/26/83
km 5 Water chemistry 09/29/83
km 4.5 Max/min thermometer 08/06/82 - 11/10/82
km 4.6 Instream flow transects 07/29/82 -~ 10/31/82
(WETP)
km 5.5 Thermograph 04/12/83 - 10/30/84
km 5.5 Water level recorder 11/10/82 - 10/30/84
km 5.9 Proposed hvdro diversion
3 km 10-14 Iocation of reach
km 11-12 Habitat survey section 07/26/83
km 11,6 Electrofishing section  07/28/83
km 10.6 Discharge measurement 07/26/83

Reach 1 of South Fork Lost Creek is a third order stream
having a medium-sized drainage area (43.6 souare kilometers) and a
moderate average channel gradient (3.6%}. The estimated maximum
summer water temperature for this reach during 1983 was relatively
low (549 or 12.29C} and conductivity during the low water period
was high (282 micromhos). The discharge during the habitat survey
was 23 c¢fs and the estimated late summer flow was 10,1 cfs. The
stream had an average wetted width of 8.% meters and was comprised
of 3% pool, 15% riffle, 42 % run, and 40% pocketwater-cascade.
There was a low density of high guality {(class I, II, and III)
pools (4.0 per kilometer of stream). The streambed was comprised
mainly of cobble (43%} and large gravel (37%) with lesser amounts
of boulder-bedrock (11%), small gravel {6%), sand {2%), and silt
(1%). D-90 was 56 centimeters, indicating that the largest
particles of substrate in the streambed were average in comparison
to other stream reaches in the drainage. The reach had a low
amount of channel debris (28%) and channel stability was good
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(rating score = 74}, There was a moderate amount of instream cover
{(21%) which was mostly comprised of debris and boulders. Total
overhead cover was moderate {62%) and overhead cover due Lo
overhanging vegetation {within one meter of the water surface} and
undercut banks was moderate (343,

Fish Populations and Srewnd [

A mark-recapture population estimate was obtained on a 305 m
section of this reach on 3 and 2 Hovember 1983, Dengities of fish
75 mm and longer were low for both bull troub {(24/300 m) and
catthreat trout {368/300 m}, and moderate for broock trout {33/300
m). Densitiesz of "catchable-gized® (150 mm and longer) bull,
cutthroat, and brook trout were low (5, 18, and 11 £ish/300 m,
respectively).

The entire reach was surveyed for bull trout redds in 1982,
1983, and 1984, The first fwo survevs revealed no redds while four
redds were found in 1884, A limited amount of brook trout spawning
wags observed. Based on electrofishing estimates and redd counts,
the reach was considered to be inportant to migratory bull trout
production.

Reach 2 of South Fork Logst Creek ig a third order stream
having a medium—sized drainage area {(37.6 sguare kilometers) and a
moderate average channel gradient {4.3%). The conductivity during
the low water period was high {260 nicromhos)., The late sumner
flow was 14.4 cfs. The stream had an average wetted width of 6.0
meters and was comprised of 3% pool, 12% riffle, 50% run, and 35%
pocketwater—cascade. There was a moderate density of high quality
{ciass I, II, and I11; pools (7.0 per kilometer of stream). The
streambed was comprised mainily of large cgravel (36%) and boulder-
bedrock (28%) with lesser amounts of cobble {25%), and small gravel
{11%}. D-50 was &3 centimeters, indicating that the largest
particles of substrate in the streambed were large in comparison to
other stream reaches in the drainage. The reach had a moderate
amount of channel debris {33%) and channel stability was good
{rating score = 76). There was a moderate amount of instream cover
{25%) which was mostly comprised of boulders and debris. Total
overhead cover was abundant (73%) and overhsad cover due o
overhanging vegetation [within one meter of the water surface) and
undercut banks was moderats {24%).

Stream Pestires

A moderate number of debris jams (mostly small) and falls were
present throughout the veach. A 4 m falls at km 7.3 is a complete
barrier to upstream fish movement,

a4



Fish Populations and Spawning Use

A two-pass population estimate was obtained by electrofishing
a 132 m section of this reach on 24 August 1982, Densities of fish
75 mm and longer were moderate for bull trout (997200 n) and low
for cutthroat trout {23/300 m). Densities of "catchable-sized®
trout (150 mm and longer) were low for both bull trout {(12/300 m)
and cutthroat trout (127300 m).

The entire reach was surveyed for bull trout redds in 1982 and
1283 and 2, and 1 redds were found, respectively. A 4.3 km section
{(km 7.3 to 3} of the reach was surveyed for bull trout redds in
1584 and 8 redds were found. Based on electrofishing estimates and
redd counts, the reach was considered important for migratory bull
trout production.

Reach 3 of South Fork Lost Creek is a first order stream
having a relatively small drainage area (12.2 sguare kilometers)
and a high average channel gradient (19.5%). The discharge during
the habitat survey was 14.4 cfs and the estimated late summer flow
was 5.2 cfs. The stream had an average wetted width of 5.4 meters
and was comprised of 3% pool, 42% riffle, 27% run, and 28%
pocketwater—cascade. There was a high density of high quality
{class I, II, and III) pools (16.0 per kilometer of stream). The
streambed was comprised mainly of large gravel (343 and cobble
(29%) with lesser amounts of boulder-bedrock {26%), small gravel
(7%), sand {2%), and silt (2%), D=-90 was 56 centimeters,
indicating that the largest particles of substrate in the streambed
were average in comparison to other stream reaches in the drainage.
The reach had a moderate amount of channel debris (33%) and channel
stability was good (rating score = 31). There was a moderate
amount of instrean cover (38%) which was mostly comprised of
boulders and debris. Total overhead cover was moderate (47%) and
overhead cover due to overhanging vegetation (within one meter of
the water surface} and undercut banks was moderate (29%),

Two 3.0 m falls and an 8.0 m falls were complete barriers to
upstream £fish movement and were located at km 11.9 and &n 11,0,
respectively.

Figh Poouliarions and Srewning s

A 130 m section of this reach was electrofished on 28 July
1983, however no fish were captured.
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SOUTH FORK OF RIMBLE CREEK

Locations of physical and chemical measurement stations
and other installations in the South Fork of
Rumble Creek, a tributary to Rumble Creek.

Reach location(s) Ttem Datels)
1 km -2 Tocation of reach
¥m 0.4 Water chenisiry 9/22/83 4
2 km 2-5 Location of reach ;
km 2.3-3.3 Habitat survey section 8/6/83
km 2.3 Electrofishing section 9/7/83
kn 2.3 riecharge measurenant 9/6/83
Reach 1

This reach was not ground surveyed, however it was helicopter
surveyed on 18 September 1982. Reach 1 of South Fork Rurble Creek
is a second order stream having a relatively small drainage area
(5.0 square kilometers) and a high average channel gradient {10.4%}.
The channel width was estimated to be 3 meters. Channel debris was
iow. The substrate material consisted of large and small gravel
and the D-90 was relatively small. No fish barriers were observed.

Beach 2

Reach 2 of Scuth Fork Rumble Creek is a first order stream
having a relatively small drainage area (3.8 square kilareters) and
a high average channel gradient (26.8%). The egtimated maximm
summer water temperature for this reach during 1983 was average
(56°F or 13.3°C) and conductivity during the low water period was
moderate (158 micromhos). The late sumer flow was 1.1 cfs. The
stream had an average wetted width of 2.8 meters and was cumprised
of 8% pool, 15% riffle, 13% run, and 64% pocketwater—cascade. There
was a high density of high quality (class I, II, and IIT) pools (17.0
per kilometer of stream). The streambed was camprised mainly of
poulder-bedrock (33%) and large gravel (29%) with lesser amounts
of cobble {26%), small gravel (9%), silt {2%), and sand {1%}. D50
was 64 centimeters, indicating that the largest particles of substrate
in the streambed were large in camparison to other stream reaches
in the drainage. The reach had a moderate amount of channel debris
(452} and channel stability was good {rating score = 46}. There
was a low amount of instream cover (15%) which was mostly comprised
of boulders and debris. Total overhead cover was moderate {58%)
and overhead cover due to overhanging vegetation (within one meter
of the water surface} and undercut barks was moderate {23%).

Stream Features

Bedrock falls and cascades were sbundant throughout the reach.
Some of the larger barriers included a 6 m and a 5 m bedrock falls
at km 2.5, a 5 m and two 10 m bedrock falls at km 2.6, a 20m



bedrock chute—cascade at km 2.8, and an 8 m cascade at km 3.5.

Fish Populations and Spawning Use

A 94 m section of this reach was electrofished on 7 September
1983, however, only five cutthroat trout were captured, indicating
a very sparse fish population.
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SOUTH WOODWARD CREEK

Locations of physical and chemical measurement stations
and other installations in South Woodward Creek,
a tributarvy to Woodward Creek.

Reach Location{s) Item Tate{s)

i ¥m 0-2 Location of reach
km 0-2 Habitat survey section G/28/83
km 1 Blectrofishing section 5/29/83, 10/5,20/83
jm 2 Discharge measuremnent 9/29/83

2 km 2-5 Tocation of reach
km 2.5-4.5 Habitat survey section 9/28/83
km 3.1 Electrofishing section 10/3/83, 10/12/83
km o4 Discharge measurement G/28/83
fem 2 Water chemistry 8/25/83
km 4.7 Proposed hydro powerhouse

3 km B~11 Location of reach
km 5-7 Habitat survey section 10/17/83
km 7 Electrofishing section 85/1/82
km 6.7 Discharge measurement 16/18/83
km 9.3 Water chemistry 9/25/83
kn 6.5 Max/min thermoreter 8/11/83-9/1/83
e 6.7 Instrean flow bransects 6/23/83-10/18/83

(WETP)

ke 10,2 Proposed hydro diversion

Reach 1 of South Woodward Creck is a second order stream having
a medium~sized drainage area {40.5 sguare kilometers) and a low
average channel gradient (1.2%). The late summer flow was 37 cfs.
The stream had an average wetted width of 15.7 meters and was
comprised of 100% run. There was a low density of high quality
{class T, II, and I11) pools {1.0 per kilameter of streamj. The
streambed was comprised mainly of silt (80%) with lesser amounts
of sand (7%}, large gravel (6%}, small gravel (5%}, cobble (1%),
and boulder-bedrock {1%). D90 was 13 centimeters, indicating that
the largest particles of substrate in the streambed were small in
camparison to other stream reaches in the drainage. The reach had
a low amount of charnel debris (23%) and channel stability was good
{rating score = 74} . There was a moderate amount of instream cover
{25%) which was mostly camprised of logs and aguatic vegetation.
Total overhead cover was low {(12%) and overhead cover due to over—
hanging vegetation (within one meter of the water surface) and
wndercut banks was low {12%).

Stream Features

Wordkward meadows extends from near the mouth of South Woodward
Creck +0 km 1.7. Cne bheaver dam was located at km 1.4,
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Fish Populations and Spawning Use

A mark-recapture population estimate was obtained by electro-
fishing a 539 m section of this reach on 29 September, 5 and 20
Qctober 1983. Densities of f£ish 75 mm and longer was moderate for
brook trout {111/300 m} and low for bull trout (9/300 m}. The density
of "catchable-gized” (150 mm and Ionger) brook trout was moderate
{54/300 m}. There were no "catchable-sized" bull trout. Based on
electrofishing estimates the reach was considered to be marginal
for migratory bull trout production. In 1983, 0.3 km {(km 1.7 to
km 2.0} of this reach was surveved for bull frout redds and one redd
was found. This reach was not surveyed for bull trout redds during
1982.

Reach 2

Reach 2 of South Woodward Creek is a second order stream having
a medium-sized drainage area {33.5 sguare kilometers) and a low
avcrage channel gradient (1.9%). The conductivity during the low
water periocd was moderate (181 micromhos). The late summer Flow
was 36 cfs. The stream had an average wetted width of 7.3 meters
and was comprised of 10% riffle end 90% run. There were no high
quality {(class I, II, and III} pools. The streambed was camprised
mainly of large gravel (30%) and sand {(22%) with lesser amounts of
silt (19%), small gravel (14%), cobble (12%), and boulder-bedrock
(3%). D-90 was 16 centimeters, indicating that the largest particles
of substrate in the streambed were small in carparison to other
gtream reaches in the drainage. The reach had a hich amount of
channel debris {75%) and channel stability wag fair {rating score
= 81} . There was a high amount of instream cover {63%} which was
mostly comprised of debris and logs. Total overhead cover was
abundant {78%) and overhead cover due to overhanging vegetation
fwithin one meter of the water surfacel and undercut banks was
mocerate (40%).

Stream Featurss

A beaver dam at km 3.8 backed the stream up for 50 meters. This
reach apparently receives large gquantities of groumndwater.

Fish Populations and Spawning Use

A mark-recapture population estimate was obtained by electro-
fishing a 308 m section of this reach on 3 and 12 Cotober 1983.
Densities of fish 75 mm and longer were hicgh for brook trout {216/
300 mj and moderate for bull trout (111/300 m}. Densities of
"catchable-sized” trout (150 mm and longer) were very high for brook
trowut {108/300 m) and low for bull trout (67300 m). aged on electro-
fishing estimates and redd counts, the reach was considered to be
important for migratory bull trout production. The entire reach
was surveyed for bull trout redds in 1982 but no redds were found,
The reach was again surveved for bull trout redds in 1983 and +wo
redds were found. The effectiveness of visually locating bull trout
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redds may have been limited by high late-sunmer streamflow (normsl
for this creek}, and the deep channel and abundant instream cover
in this reach.

Reach 3

Reach 3 of Scouth Woodward Creeck is a second order stream having
a relatively small drainage area [26.4 sguare Kiloameters) and a high
average chamnel gradient {10.0%). The estimated maximum sunmner
water tempervature for this reach during 1983 was relatively low
{51°F or 10.6°C} and conductivity during the low water period was
low {137 micramhos). The late summer flow was 9.6 ofs.  The stream
had an average wetted width of 3.7 meters and was cumprised of 5%
pool, 55% run, and 40% pocketwater-cascade. There was a low density
of high guality {class I, II, and IIT} pools {£.0 per kilometer of
stream}. The streanbed was corprised mainly of large gravel {(38%)
and boulder-bedrock {25%) with lesser amounts of small gravel {18%},
cobble {10%), silt (5%}, and sand {(4%}. D-90 was 50 centimeters,
indicating that the largest particles of substrate in the streambed
wers average in comparison to other stresm reaches in the drainage.
The reach had a moderate amount of channel debris (38%) and channel
stability was good (rating score = 67). There was a moderate amount
of instream cover (33%) which was mostly camprised of logs and
boulders. Total overhead cover was abundant {29%) and overhead
cover due to overhanging vegetation (within one meter of the water
surface) and wndercut banks wae abundant (50%).

Stream Features

A bheaver dam was located at km 7.1,

Fish Populations and Spawning Use

A 122 m section of this reach was electrofished on 1 Septenber
1982, however only 4 cutthroat trout were captured, indicating a
sparse fish population. A 5.0 km section {10.0 km to 5.0 km) of
the reach was survevexi for bull trout redds in 1982 but no redds
were found., A 0.7 km section (5.7 km to 5.0) was surveyed in 1983
but no redds were found.
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UMRAMED TRIBUTARY TO SOUTH WOODWARD CREEX

Locations of physical and chemical measurement stations
and cother installations in an umamed
tributary to South Woodward Creek.

Reach iocation{s) Tharm Dateis)
1 km 01 Location of yeach
km 0-1 Habitat survey section 11/2/83
km 0.3 Electrofishing section 9/7/82
km 0.5 Discharge measurement 11/8/83
km 6.7 Water chemistry §/25/83
km 8.5 Max/min thermometer 3/11/83-8/18/83
Fish trap
m 6.3 Instream flow transects 8/3/82-11/20/82
WETP)

Proposed hydro diversion

)
o

Reach 1

Reach 1 of tributary to South Woodward Creek is a first order
stream having a relatively small drainage area (0.6 square kilometers)
and a high average channel gradient (10.1%). The estimated maximim
summer water temperature for this reach during 1983 was relatively
low {51°F or 10.6°C) and conductivity during the low water pericd
was moderate {190 micromhos). The late summer flow was 8.5 cfs.

The stream had an average wetted width of 3.5 meters and was can-
prised of 32% riffle, 35% run, and 33% pocketwater—cascade. There
was a low density of high quality {class I, II, and II1} pools (1.0
per kilometer of stream}. The streambed was comprised mainly of
cobble {37%) and large gravel (24%) with lesser amounts of boulder—
bedrock {16%), silt {15%), small grawel (6%}, and sand {(2%). D-90
wes 35 centimeters, indicating that the lavgest particies of sub—
gtrate in the streambed were average in comparison to other stream
reaches in the drainage. The reach had a moderate amount of channel
debris (59%) and channel stability was good {rating score = 46},
There was a moderate amount of instream cover {(25%) which was mostly
comprised of debris and logs. Total overhead cover was abundant
(94%) and overhead cover due to overhanging vegetation iwithin one
meter of the water swiprface) and undercut banks was abundant {572},

Styeam Features

Nunerous cascades, falls, and small debris ‘Jams were present
throughout the reach. A beaver dam with a very large pond was located
at the head of the drainage.

Tigh Populationg and Spawning Use

A 116 m section of this reach was electrofished on 7 Sepo i
1983, however only one cutthrost trout and one brook trout were
captured, indicating a very sparse fish population.
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TRIBUTARY TO SOUTH WOODWARD CREEK

oCdward Cr.

Figure 43. Biophysical inventory map of tributary to South
Woodward Creek, a tributary to South Woodward Cresk.
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SOUEEZER CREEK

Locations of physical and chemical measurement stations
and other installations in Soueezer Creek,
a tributary to the Goat Creek

Ak

1 km 0-5.5 Location of reach

km 2-4 Habitat survey section  10/04/84

km 2.5 Electrofishing section  09/09/82
{survey)

km 2.5 Blectrofishing section  09/27/84 ~ 10/10/34
{monitoring}

km 5.5 Electrofishing section  09/24/84 - 10/09/84
{monitoring)

km 2.5 Streambed monitoring 11/05/84
gite

km 2 Discharge measurement 10/04/83

km 0.1 Water chemistry 09/29/83

km 6.1 Proposed hydro powerhouse

2 km 6,.5-12 Location of reach

km 6,3-7.3 Habitat survey section  10/13/83

km 6.4 Electrofishing section 08/11/82
(survey)

km 7.0 BElectrofishing section  09/20/84 - 10/01/84
{monitoring)

km 6.4 Discharge measurement 10/14/83

km 6.5 Water chemistry 09/21/83

km 6.5 Max/min thermometer 0B/05/82 - 11/10/82

km 6.5 Instream flow transects 08/05/82 - 11/18/82
{WETP}

km 6.5 Thermograph 04/13/83 - 10/30/84

km 6.5 Water level recorder 11/23/82 ~ 16/30/84

km 8.2 roposed hydro diversion

km 8.2 Electrofishing section  09/27/84

Beach 1

Reach 1 of Sgueezer Creek ig a third order stream having a
medium~-gized drainage ares {(35.4 sguare kilometerg) and a low
average channel gradient {Z2.5%). The conductivity during the low
water period was moderate {248 micromhos). The late summer flow
was 9.0 cfs. The stream had an average wetted width of 6.7 meters
and was comprised of 5% pool, 28% riffle, and 7% run. There was a
moderate density of high gquality (class I, II, and I1I) pools (9.0
per kilometer of stream). The streambed was comprised mainly of
small gravel (37%) and large gravel [34%) with lesser amounts of
sand (17%), silt (9%}, and cobble (3%), D-90 was 10 centimeters,
indicating 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 {63%) and channel
stability was fair (rating score = 80}). There was a low amount of
instream cover (14%) which was mogstly comprised of debris and logs.
Total overhead cover was low {24%) and overhead cover due to over-—
hanging vegetation (within one meter of the water surface) and
undercut banks was low {(17%).

A two-pass population estimate was obtained by electrofishing
a 100 m section of this reach on 9 September 1982, Densities of
fish 75 mm and longer were high for brook trout {174/300 m) and
moderate for bull trout (81/300 m). Densities of "catchable~sized®
trout (150 mm and longer) were high for brook trout (78/300 m} and
low for bull trout {16/300 m).

In addition, two 1,000 foot-long sections of this reach {at
kilometers 2.5 and 5.5) were electrofished during September and
October, 1984 to obtain more accurate fish population information
for the purpose of long-term monitoring. Using a mark-recapture
estimation technique, densities of Fish 75 mm and longer at km 2.5
were moderate for both bull trout (142/300 m) and brook trout
{101/300 m), Densities of "catchable-gized" trout (150 mm and
longer) at km 2.5 were high for brock trout {(61/300 m) and low for
bull trout (7/300 m),

At km 5.5, the density of 75 mm and longer bull trout was
moderate (12%/300 m). One brook trout and three cutthroat trout
were captured, but an accurate population estimate could not be
calculated. The density of "catchable~sized” bull trout (150 mm
and longer) at km 5.5 was low (12/300 m .

The entire reach was surveyved for bull trout redds in 1882,
1983 and 1984 and 41, 57, and 80 redds were found respectively. &
substantial amount of brook trout spawning was observed. Based on
electrofishing estimates and redd counts this reach was congidered
0 be critical for migratory 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 maximum summer
water temperature for this reach during 1983 wag relatively low
{50°F or 10.0°C) and conductivity during the low water period was
moderate (230 micromhos), The late summer flow was 6,3 cfs., The
stream had an average wetted width of 5.6 meters and was comprised
of 5% pool, 2% riffle, 55% run, and 38% pocketwater—cascade, There
was a moderate density of high quality (class I, 1I, and 11D} pools
(7.0 per kilometer of stream). The streambed was comprised mainly
of large gravel (34%), cobble {24%), and boulder-bedrock (24%} with
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lesser amounts of small gravel (12%), sand (3%), and siit (1%). D-
90 wag 44 centimeters, indicating that the largest particles of
substrate in the streambed were average in comparison to other
stream reaches in the drainage. The reach had a low amount of
channel debris (28%) and channel stability was good (rating score =
71). There was a high amount of instream cover {43%) which was
mostly comprised of boulder and debris. Total overhead cover was
abundant (86%) and overhead cover due te overhanging vegetation
{within one meter of the water surface) and undercut bankg was
moderate {26%).

A large cascade section located from km 8.1 to km 7.8 is a
complete barrier to upstream fish 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 B.2 — upstream from the steep
section. No fish were captured although available habitat was
judged to be good.

A two-pass population estimate was obtained by electrofishing
a 131 m section of this reach on 11 August 1982. Densities of fish
75 mm and longer were moderate for bull trout (1297300 m) and low
for cutthroat trout {(12/300 m). Densities of "catchable~gized”
trout (150 mm and longer) were low for both bull trout {(108/300 m)
and cutthroat trout (127300 m).

in addition, a 1,000 foot-long section of this reach was
electrofished during the period 20 September through 1 October,
1984 to obtaln more accurabe fish population information for the
purpose of long~term monitoring. Using a mark-recapture estimation
technigue, the density of 75 mm and longer bull trout (the only
species captured) was low (45/300 m). The density of "catchable-
sized” bull trout was low {28/300 m).

The entire reach was surveyed for bull trout redds in 1982,
but no redds were found. A 1.3 km section (km 7.8 to km 6.5} was
surveyed for bull trout redds in 1983 and three redds were found.
A 0.2 km section {(km 6.7 to km 6.3} of this reach was surveyed for
bull trout redds in 1984 and 3 redds were found. Based on
electrofishing estimates and redd counts, the lower portion of this
reach was considered to be c¢ritical for migratory bull trout
production, A substantial amount of brook trout spawning was also
observed.
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WRITETATL CREER

Locations of physical and chemical measurement stations
and other installations in Whitetail Creek,
a tributary to the Swan River.

Reach Tocationis) Trem Date{s)
1 km 0-2.3 Tocation of reach
km 1-2 Habitat suwrvey section A/4/83
m 1.7 Electrofishing section 8/8/83, 8/15/83
mn 1.7 Diescharge measuramont B/4783
km 1.7 Water chemistry 9/29/83
km 1.7 Max/min thermometer B/4/83-8/11/83

Location of reach

B

[
T
LA

Reach 1

Reach 1 of Whitetail Creek is a third order stream having a
relatively small drainage area {22.5 sguare kilometers) and a low
average chammel gradient (0.3%}. The estimated maximun sumer water
temperature for this reach during 1983 was relatively high (66°F
or 18.9°C) and conductivity during the low water period was moderate
(242 micromhos). The discharge during the habitat survey was 9.5
cfs and the estimated late sumner flow was 3.5 cofs. The stream had
an average wetted width of 7.7 meters and was comprised of 3% riffle,
and 97% run. There were no high guality {class I, I, and 111} pools.
The streambed was comprised entively of silt and detritus (100%}).
D-90 was <1 centimeter, indicating that the substrate in the stream-
bed was very small in comparison to other stream reaches in the
drainage. The reach had a low amount of channel debris {30%) and
channel stability was fair {rating score = 87}). There was a moderate
amount of instream cover {38%) which was mostly caprised of debris
and aguatic vegetation. Total overhead cover was low [(26%) and
overhead cover due to overnanging vegetation {within one meter of
the water surface) and undercut banks was low {(26%).

Stream Features

& braided marsh section was located at km 1.2,

Fish Populations and Spawning Use

A mark-recapture population estimate was dbtained by electrofishing
a 305 m section of this reach on 8 and 15 August 1983, The density
of 75 mm and longer brook trout was moderate {111/300 m). The density
of "catchable-sized” brock trout {150 mm and Jonoer) was also moderate
{50/300 m}. Moderate muabers of suckers and one redside shiner were
alsc captured.
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Reach 2

This reach was not ground surveyed but was surveyed by helicopter
on 17 September 1982. Reach 2 of Whitetail Creek is a second order
stream having a relatively small drainage area (16.5 sguare kilo-
meters) and a high average channel gradient (6.1%). The channel
width was estimated to be 1-3 meters. BAerial cbhservation of this
reach was very difficult due to thick vegetative cover.
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WINDEFALL CREEK

Locations of physical and chemical measurement stations
and other installations in Windfall Creek,
a tributary to Glacier Creek.

Reach Location{s) Item Date(s)
1 km 0-3.5 Iocation of reach
km G.5-1.5 Habitat survey section 9/14/83
km 1.6 Flectrofishing section 9/17/83
km 1.6 Discharge measurement 9/17/83
km 2 Water chemistry 9/22/83
km 1.5 Max/min thermometer 8§/22/83-9/1/83
Reach 1

Reach 1 of Windfall Creek is a third crder stream having a
relatively small drainage area (13.2 square kilameters) and a low
average channel gradient (2.4%). The estimated maximum summer water
temperature for this reach during 1983 was average {(61°F or 16.1°C)
and conductivity during the low water period was low (69 micromhos) .
The late summer flow was 1.1 cfs. The stream had an average wetted
width of 2.6 meters and was camrised of 3% pocl, 22% riffle, and
75% run. There was a low density of high quality (class I, II, and
IITI) pools (5.0 per kilometer of stream). The streambed was canprised
mainly of sand (31%) and small gravel (29%) with lesser amounts of
large gravel (26%), silt {13%), and cobble (1%). D-9%0 was 5
centimeters, indicating that the largest particles of substrate
in the streambed were small in cowarison to other stream reaches
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 mostly camprised
of aguatic vegetation and debris. Total overhead cover was moderate
{523} and overhead cover due to overhanging vegetation {within one
meter of the water surfacel and undercut banks was moderate (26%).

Fish Populations and Spawning Use

A three-pass population estimate was cbtained by electrofishing
a 103 m section of this reach on 17 September 1983. The density
of 75 mm and longer brook trout {the only fish captured} was high
(432/300 m). The density of "catchable~sized” brook trout was low
{28/30C m).
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WINDFALL CREEK

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

st
s
LI



WOODWARD CREEK

Locations of physical and chemigal measurement stations
and other installations in Woodward Creck,
a tributary to the Swan River.

Reach Location(s) Ttem Dateia}
1 km 0-3.5 Tocation of reach
an 1-3 Habitat survey section 11/4/83
n 2.3 Blectrofishing section G/23/83, 9/27/83
km 2.2 Discharge measurerent 11/4/83
km 2.4 Water chemistyry 9/2%/83
km 2.3 Max/min thermometer §/4/83-8/11/83
2 km 3.5-5 Location of reach

Reach 1

Reach 1 of Woodward Creek is a fourth order stream having a
relatively large drainage area {66.3 sguare kKilowters! and a low
average chamel gradient (1.0%}. The estimated maximun summer water
tamperature for this reach during 1983 was average (57°F or 13.9°C)
and conductivity during the low water period was moderate {200 micrombos) .
The late summer f{low was 97 cfs. The stream had an average wetted
width of 11.6 meters and was conmprised of 3% riffle and 97% run.

There were no high quality {(class I, II, and I11) pocls. The stream-
bed was comprised mainly of large gravel (29%) and silt {25%) with
lesser amounts of small gravel {22%}), cobble {13%), sand (10%), and
boulder-bedrock {1%). D90 was 20 centimeters, indicating 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 charmel debris (73%) and channel stability was good
{(rating score = 66}. There was a high amount of instream cover {47%)
which was mostly comprised of debris and logs. Total overhead cover
was low (32%) and overhead cover due to overhanging vegetation {within
one meter of the water surface} and undercut banks was moderate (26%).
This stream apparently receives large quantities of groundwater as
was evidenced by excepticnally large late summer streamflows and

a relatively stable hydrograph.

Fish Populations and Spawning Use

A mark-recapture population estimate was obtained by electro—
fishing a 307 m section of this reach on 23 and 27 September 1982,
Densities of fish 75 mm and loncer were high for hwrook trout {570/
300 my, moderate for bull trout {(80/300 m}, and low for both rainbow
trout {(%/300 m) and cutthroat trout {3/300 m). Densities of "catchable-
sized" trout (150 mm and longer) were very high for brook trout {134/
300 m} and low for both bull trout {1/300 m) and rainbow trout (14/
300 mj. Based on electrofishing estimates and redd counts, the reach
was considered to be important for migratory bull trout production.
The entire reach was swrveyed for bull trout redds in 1983 and one
redd was found. The ability to visually locate potential bull trout
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redds in this reach was hampered by very high late sumer streamflow
{normal for this creek), the deep chamnel, and asbundant instream

cover.
Reach 2

This reach was not ground surveyed but was surveyed by heli-
copter on 13 July 1982. Reach 2 of Woodward Creek is a third order
stream having a relatively amall drainage area (22.5 square kilometers)
and a moderate average channel gradient (3.9%). The channel width
was estimated o be 2-3 meters. Channel debris was low and no fish
barriers were cbserved. The streambed material was camprised mostly
of gravel and the D-90 was estimated to be small. Several beaver
dams and multiple channels occour from kom 4.4 to km 5.0. The stream
was intermittent above km 5.0.
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YEW CREEK

Locations of physical and chemical measurement stations
and other installations in Yew Creek,
a tributary to the Swan River.

Reach Location{g)} Item Datais)
1 km 0~2.2 location of reach
km $.3-1.3 Habitat swurvey section 11/7/83
km 9.3 Electrofishing section 8/24/82
km .3 Discharge measurement 11/7/83
¥m G.3 Water chemistry 9/25/83
km 0.4 Max/min thermameter 8/11/83-8/1/83
Reach 1

Reach 1 of Yew Cresk is a third order stream having a relatively
small drainage area {7.3 square kilameters] and a high average channel
gradient (8.9%). The estimated maximun summer water temperature

for this reach during 1983 was average (58°F or 14.4°C) and conductivity

during the low water period was high (298 micramhos). The late summer
flow was 1.1 cfs. The stream had an average wetted width of 2.8
meters and was comprised of 3% riffle, 72% run, and 25% pocketwater-
cascade. There was a low dengity of high guality f{class I, II and
111} pools {1.0 per kilometer of stream}. The streanbed was comprised
mainly of large gravel (27%), ccbble {21%) and silt (21%), with lesser
amounts of gsmall gravel (132), boulder-bedrock (11%), and sand (7%).
D-90 was 29 centimeters, indicating that the largest particies of
substrate in the streavbed wers sgmall in coparison to other stream
reaches in the drainage. The reach had a high amount of chamnel
debris (63%) and channel stability was good (rating score = 55}.

There was a moderate amount of instream cover (30%) which was mostly
camprised of debris and boulders. Total overhead cover was abundant
{92%} and overhead cover due to overhanging vegetation {within one
meter of the water surface) and undercut banks was abundant {71%}.

Fish Populations and Spawning Use

A two-pass population estimate was cbtained by electrofishing
a 113 m section of this reach on 24 Zugust 1982. Densities of fish
75 mm and longer were low for both cutthroat trout (63/300 m} and
brook trout {6/300 m). Densities of "catchable-sized” trout was

also low for both cutthreoat trout {25/300 m} and brook trout 673060 m).
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APPENDIX A

Tabulated Fish Population and Habitat
Measurement Data






- —— " e e - mmo wme mmm o mee s G8RY-P £6 Z8/62/6 G 1v09
m = -9 - - w0 mem 3SR~ 1¢1 £8/¢/8 I3 31809
mewmme o eme Q0 meme mms mee o= G mee §5RG-D AN 28/6/8 g 1e0n
v - 07 § G - --- o gE 8k 1 5504-2 Z2¢l 28/05/6 a jeoy

£8/81/11
g 0 L - mem 0§ S LG - - G0 £8/V1/11 I 1e05
— - £5 o Q¢ m - 6el Bt 6E 558d4-7 L2l £8/51/6 P ASLOELG
£ £ g - e ¢ &1 74 meemee s 558d-7 0el 28/82/6 T A8 L0E |1

28/81/01
T ] / a9t e ] 21 g &%¢ -~ a4~ §0¢E 28/ v1/01 H 413
- - - e 8 e T e wew R S5RG-Z 101 £a/8/6 Z bog
HS14 ON - 011 £8/6/01 ¢ BSAOH AZvu)
- - - RO £ ¥4 T mme mee e GO SERY 111 £8/92/1 ¢ ABUo0)
- v R 4¢ — me e £h s58d-7 AR £glreli 1 ABU00%
i - 0% e 6 T il 5 2 A 7 538d~7 L6 £8/82/1 ¢ uopuoy
- 1 021 e - i -m= BBt € w558~ L0T €R/12/6 1 HODUGY
R S N TL € - = g Die € 5584-¢ 611 28/6/6 < #LOJ
i A ¢ e . A T - 558d-4 11 c8/ee/e 1 PLOG
- e o G4 e - - I A SR =2 A 11 €R/Ge/L 1 ALLLD
e - - el 95 - T e e Q2 5584 g1 R/e/6 ¢ 4BR27
e G A ¢ 11 AR L0d &€ ce S5¥d~g 06 28/0E/6 T ABPAG
e = - - 82 S mem o mmm o =ee (G0 55RA-E JA £8/62/9 ¢ 18]
- e - s g - me mee mee s OF S5ed-¢ A £8/11/8 ¢ Aong
A R 4 e L o -~= g8t --- £t 5584~¢ 66 £8/91/8 ¢ AHong
- - 49 £ - e E ¥6¢ 9 - 58B4-¢ et £8/22/8 1 0N
— AR 5 7 e g1 - R 1! - B3 83Rd-7 2el e8/e1/8 1 puag
R e 1 e o e G = S8R 8 28/92/8 1 Leyliay
e e - L mme mem mme oee GO SSBRE-E L6 £8/02/6 £ ABARDY
o o - - - 8T - mmm mme me- g0 s$sed~¢ 0ot £8/62/1 e Aggdey
AMW 8 44 Ad 1IM dMW g dd A =L0M POuded {ur) payooys  yoeay LECEN

wogoe 42d {,9) wopoe J49d {(,6) ugLl09s (s)areq

Wi DGTT YSL4 40 J43Quny W G/Z2 yst4 10 JA3quny 40 uibusn
TABALY UEMS

AUl 03 S3LJ4EINGLAT U0 $RAT pUP PRET Dulanp poadayleb dolipwaoiut uoiieindod ysiy 10 Adeuwng TV o1Gge)

ol
el



mee o memeeeeee (] T T oA G- - O ye1 28/L1/8 1 9 LuxXLs
TS mme o weecommen e see e eew 707 58047 26 £8/1/8 1 uosduLg
HSI4 ON 621 28/€1/6 1 IN0%

£8/91/6

£8/1/6
mem o me= o GQZ ee- QT meem o mee 09 - [T el yse £8/9/6 1 B quny
e e O A R 7 -1 o B 001 £8/01/8 1 a1ang pay
A 4 S b 42 S L L) o B 2el is/eels 1 BULAND40g
S 3| mmeews e eee £GT 0 SSR{-7 86 £8/62/8 £ Auod
mmemee T =g mme mee G2% 0 mme g $sed-g 26 £8/8/8 1 AUG
e S ¥ === GE e 7 AT R« [ B33 -5 B 911 28/92/8 Z dadid
me- 9 LS 91 b == 21 €81 8y GZ  ssed-¢ L6 28/02/6 T 4adig
et i | R et ol B3 -F 911 £8/1/01 Z 1507 “4°N
wmm e 0 L1 68 meewme D 665 201 ssed-g A 28/16/8 1 1507 "4°N
e A | mewmee mememe 2T 58RY-7 26 £Q/i2/6 Z AL 4N
R i 6 e {3 $Sed-¢ 66 £8/22/6 1 AT 4N

£8/91/11
~== == g 9 e S £ A AT AW 502 £8/01/11 T 3507
e 4 mmemem e wme QOT mee §SB{-€ £e1 28/G61/6 Z to L
e A 21 R B L S <Y S s B §58d-2 61 28/02/6 T UoL
== me- P R 1 mee o mee g === GG SSBd-7 £01 £8/6/8 Z 1iea)
e 21 meswee e (e O ~== SSR-7 26 £8/£2/8 b4 wep

£8/¥2/8

£8/6/8
mem e (O 01 e i % A - S =W 80¢ £8/2/8 T WL
SRR 7 ¢ R R mwm mmm o SSRA-7 211 £8/21/6 Z PURL[OH 48MOT
mmm e ] mee 84 mmm o mee g --e BET 0 SSEY-Y 921 28/61/8 Z L1 eK

£R/G6/01
I w11 R A A ST X | W GB1 €3/0E/6 1 L[ eH
B A T e T T S1-1- 5 Y 681 £8/€2/6 Z woouy
mmmmmeemm ame GE mmmem= eee ewe ZET SSBY-7 221 28/81/9 1 WOO0.4%)
MW gy a3 A IOM AMW 9d 83 A0 &idM poyley {w} payI0ys  yoeay EENE)

w gpc Jod (,9) wpoe 48d ()" uoL2es  (s)aleq

Wil O6T< YSl4 JO Jaquny W G/< YSly JO Jaquiny 10 yzbua

“(yuo)) I arqe]

Al



CIN0ATG MOQULRA -~ §Y SAN04Y MO04g - g3 fAN043 NG - AQ PIN0JT FROJYIIND adosissm - [OM

TYSLLOTLYM ULRIUNOW ~ MW

Jsu0LleLARAqQay /@

mmm wen @ - GZ mmmmwe =ee £9  ssed-¢ €11 28/42/8 1 Ma |
i8/iele
R et 1 -—- ¢ 6 /95 06 ¢ Y- L0 2a/c2/6 1 PAEMPOON
Rt - 14 mewmme e wee GO mes s SSRY-E €01 €8/11/6 1 [1eipULM
£8/61/8
e = 04 e i m S e G0t £8/8/8 1 [LRIOTLUM
pemmeeeme (] 21 mmm o mee e 02T 217 $SE(-E €1 28/11/8 2 Jpzasnbs
T T - ) 91 T T 8 S £ SR E =) % 001 28/6/6 1 48z89nbs
DARMPOON
mwmmme mwe o Q wmwme= ——- G 3SeH-¢ 911 28/1/6 [ ‘S 01 qla)
cmemee e e (] e mmewme -o= 2T §SRA-Y 221 28/1/6 € PAEMPOOH G
£g/et/01
cam me- @0 G R 1 VA £ S u- 80¢ £8/¢/01 Z DARMPOOM ° S
£8/02/01
. £8/56/01
b S 3¢ R T R 2 A S o' - Y 6£5 £8/62/6 T pARMPOOM S
mewmme e eee G mewemmmme e G 5SBd-Z 6 €8/L/6 Z alquny 4 S
HSId ON OE 1 €8/82/1 ¢ 1507 "4°S
mmemeeeee g €1 meemee e (G L2 SS8(-E 261 £8/v2/8 Z 1507 "4°S
£8/8/11
cemmee ] G 91 mmemee €6 2 9F q-W 50¢ €8/¢/11 1 1507 47§
—— - - g1 o - mee e G - 55Bd-E 601 £8/62/6 1 LI 4TS
meemmemme mee G4 mesmwmmee - (36T SSBY-Y 221 28/61/6 Z PLOD *4°S
T ¥ £ 9 e %1 T 21 ssed-z 221 28/12/6 1 PLOY “4°S
HSI4 ON £01 £g/ce/8 ¢ dnog
wwmmmeeew =-= G memmem meeeee o (Oh2 0 SSBY- 091 28/11/8 2 dnog
o e 8v - - - SR T/ ~-=  $S8d4-{ L07 £8/91/8 1 dnog
e mm= =em -e= -e= G700 558 L0T £3/08/9 ¢ YaLws
e - £ty - - - ~-= 801 ~-- --- 55847 26 £8/61/6 1 Y3 us
T EE AQ 19 4MW 84 99 AQ ,zloM poyIsw (ui) peao0oys  yoeay FEENR
UO0E 480 (,9) W 008 4ad (.£) uoLyoes  (s)aeq
L Omm:\, ﬁm.rw %O L@ﬁ:.mﬁz 13 m_,.mA gm.c, 40 Lmﬁﬁ_ﬁz 10 ﬂw@cm.w
T(rauen) o Iw eael

Al



L LY 8t £e 14 95 0°91 £8/92/1 2 8507 7478
ic 4 G¢ £e 94 £9 04 £8/6¢°01 ¢ 4507 7478
1€ 24 %4 8¢ 124 9% G £8/11/8 [ 1507 48
oc 0t 6E 05 a4 16 05 £8/¢1/6 i 103 7478
44 49 0% 55 19 o3y 041 £8/€1/01 Z PLOD 478
EN 09 L 59 96 el 91 £8/11/01 1 PLOD 48
£€ 14 a1 Qe 89 0¢ 0¥ £8/8/8 £ dnog
ve 66 (2 8¢ 69 69 GTET £8/6/11 ¢ dnog
GE 29 ol 48 £8 el g'9 £8/11/4 i dnos
ae 4y G¢ 14 £5 A 09 £8/62/% 3 Y LS
19 85 99 0¢ L8 14 01 £B/G1/6 1 U Lug
4 06 £e 8 Ll (3 00 £8/9¢/01 1 2L HXLS
|94 001 A 59 0f 9 00 £8/82/¢ 1 uOSCLS
£9 69 g¢ 98 79 vl - 28/¢/6 1 IMeoS
L1 ¢l ¢e 0% <8 4 0TI £8/1/6 1 21 quny
gl 64 £t 2y 4 86 4721 £8/6/8 L 91Ny pay
2 06 9 £g £L 92 0'¢ £€8/81/01 1 FULANDUOy
12 16 8t 04 49 911 0°G £8/42/8 £ AU
62 45 G¢ 95 fAS 6 Gl £8/7/8 1 Auod
ue L A £ 69 9% 079 £8/61/11 m Aadly
Gt 6Y 11 8t 15 £e 0°6 £8/21/01 I dadig
0¢ 9% 33 gy BT 19 9 £8/1/01 ¢ 15077 4N
ée S &8 05 48 01 0°ET £8/21/01 1 1507 AN
8¢ 9¢ ve G2 85 L01 0" vz £8/02/6 % AL AN
51 6e 1€ £d A% £01 06l £8/€1/6 1 A3 AN
6l 8¢ 61 4¢ 6/ 0t 0°¢ £g8/¢z/¢ 1 4507
il 98 0 a7 95 19 9721 £8/41/01 é uo LT
ve ! 4¢ gy £y £9 b8°¢ £8/9/01 { oL
05 6/l £t 137 6% 8¢ 08 £8/2/8 ¢ iedy
0c o ol 8t 69 6é 0°8 £8/¢/8 I wep
12l %7 96 84 8g 01 01 £8/1/8 1 L
81 Le it £4 G9 Le 070 £8/9/6 ¢ PURLIOH JamoT
() 48R05 (1) UBA0d (WY Wemon (1) STaqep 34005 (w3) (Ui /%) pakaruns  yoeay 'EERK)
PEBUJBAD  DRBYADAD  WPAAISU] pauueyy  A1LpLgeas  0g-Q s|ood 338(
LE30) LauLRY) 1108 11 "]
("3u0d) ¢y oige]



"SHUR( INDUSPUN pue (@dB4UNS JABGBM Lo w T ulylim) Sueydsao Ljuo sepnioul /g

"{@00JANS JUBJEM SAOGR W G URYZ BU0W) A401SABAO pue ‘ (8dr4uNS

JB1BM BAOQR W G 03 T) A402SJ43DUN *(8204JNS UDJEM JO W T WLYILM) DUBHUBAO “SyueRg IN243pUN Sapniaul  fe

¥S

¢b

0t

’q

£9 GG 6¢ 0°1 £8/4711 1 L
€1 ¢t LY €L 99 0¢ G0 £8/v/11 1 pABMPCON
01 A 18 g4 9. g 0°g £8/¥1/6 { LLedPULM
¢l 9¢ gt 0t L8 0 00 £8/v/8 1 [ Lelal Lum
£l 98 1987 8¢ 1L 124 0°L €8/€1/01 4 J9ze8nbg
6 ve 1 £9 08 01 06 £8/%/01 1 SEFEEINN
DABMPOOM
2% 76 §¢ 64 9% 13 01 £8/2/11 1 S 03 qhal
43 63 £t 513 L9 06 079 £8//1/01 £ PABMBOON "5
12 8L £9 74 18 91 G°0 £8/82/6 ¢ PAEBMDOCM °§
L ¢1 5¢ £e 74 el 01 £8/82/6 1 PAEMPOOM *§
ic 86 g1 &Y v 9 0" /L1 £8/9/6 I SLGUNY "4°S
(2} 42A00 (%) 48A0D (%) J4BAGD (%) SL4gap U005 () (unf/#) DBASAINS  UDedY
=DRIYADA]  PRBULSAD  WEDBAISU] [suuryny  A3iitge3s Ds-Q s;o00d ale(
xﬂwmwoy Lsuley] 1118 11 °1

{-qu0n) TV B8igel

A3



-




APPENDIX B

Bull Trout Redd Distribution in Swan
Tributaries — 1982 through 1984
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Figure BlZ. Distribution of bull trout redds in Jim Creek auring
1983 and 1984.



