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INTRODUCTION

The maps, narratives and tables presented summarize physical habitat
and fish species information for tributaries of the North Fork of the
Flathead River. Maps provide sample site locations and pertinent reach
information. Narratives briefly describe stream habitat and fish popu-
lation dinformation. Occasionally, additional information may be included
in the narratives. Tables contain values for physical habitat and fish
population parameters measured. To assist in orientation, locations of
tributary streams in the drainage (Figure 1) and a gegera} summary of
physical characteristics including a river kilometer 1nde; (Table 1)
are provided. A legend for map symbols can be found in Figures 2 and 3.

The data collected spans several years during the Flathead River o
Basin Fisheries Study (1979-1982) and reported values represent a specific
point in time, whether it be a summary of several years or a single _
survey date. Use of these data should be accompanied by the understanding
that:

1) Fluvial systems are dynamic and stream channels can ¢change

over a period of time altering their physical character as
well as orientation,

2) Fish populations in the upper Flathead drainage are migratory
and while areas identified by our surveys were assuredly important,
it was probable that stream reaches not identified as critical
during our "point-in-time" survey could have been important during
another time of year,

3) Fish habitat in stream reaches inventoried may have been previously
degraded by land use activities and were not capable of supporting
fish at their natural potential, and

4) Juvenile fish populations may have been below carrying capacity
in some reaches due to inadequate adult spawning escapements
resulting from migration barriers in the stream channel, exploit-
ation by anglers, natural phenomena (i.e., catastrophic events) or
other causes.

A major benefit of the study was development of our ability to
identify relationships between habitat parameters and both important
bull trout spawning areas and juvenile westslope cutthroat abundance
(Graham et al. 1982, Fraley and Graham 1982). Buyll trout spawning eoccurred
in areas of Jow channel gradient (1 to 2%), with relatively small D-9C a
(33 to 38 cm), and in larger stream channels (stream orders 3, 4 and 5)
where temperatures and streamflows were suitable (mean maximum monthly
summer temperatures less than 17.0°C and streamflows Targe enough to keep
the gravels free of anchor ice during the winter incubation pericd},
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Figure 2. Legend for physical habitat map.
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Reach boundary

: iR1 Reach number located at upstream boundary
— Bridge
v 4 s Intermittent stream

{ Trap site

Fish abundance sections
—{es E - etectrofishing section
S - snorkel section

Fish migration berriers
-4: heignt: {m)
type: L (Togs), C (chute or cascade),
Bd (beaver dams), BR {bedrock},
CL (culvert)

length: - indicates partial barrier
cT CT - westslope cutthroat
—iR1 Dy DV - bull trout or Dolly Varden
WE WF - mountain whitefish
x o

indicates critical rearing area
for designated species

; DV-2 Bull trout {DV) spawning areas
y; J.5/ Spawning area boundary A-A, B-B, .

Redd density {(no/km)

High density spawning area

Figure 3. Legend for fish population map.



Important cutthroat rearing areas could be identified by the presence of
abundant cover (instream and overhead), relatively small D-90, and smaller
stream channels (stream order 2 and 3).

The following codes were used in the stream habitat and fish population
data tables for Pattern and Confinement:

Pattern

S Straight - very little curvature within the reach

N Sinuous - slight curvature within a belt of less than approximately
two channel widths

p Irregular - no repeatable pattern

C Irregular meander - a repeated pattern is vaguely present in the
channel and the general valley trend is less than 90°

R Regular meanders - characterized by a clearly repeated pattern

T Tortuous meanders - a more or less repeated pattern characterized
by anales greater than 90°

Confinement

E Entrenched - the stream bank is in continuous contact (coincident
with) valley walls

g Confined -~ in continuous or repeated contact at the cutside of
major meander bends

F Frequently confined by the valley wall

X Occasionally confined by the valley wall

U Unconfined - not touching the valley wall

N

Not applicable (e.g., where no valley wall exists)

For further information on physical and chemical habitat parameters, bio-
logical information, and collection methodologies, consult the annual and
completion reports prepared during the course of this study (Graham et al. 1980,
Fraley et al. 1981, Shepard et al. 1982, Shepard and Graham 1983, Hontana

Department of Fish, WiTldlife and Parks 1683).
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CANYON CREEK DRAINAGE
CANYON CREEK REACH I

Channel Characteristics: Date surveyed: 9-3-80 (Figure 4)

Reach I of Canyon Creek is a fourth order tributary. Average wetted
width was 6.0 m in the Tlower portion and 7.6 m in the upper segment.
The average depth was 30 cm. The reach contained 30% run, 60% riffle,
no pools and 10% pocketwater. Low to moderate amounts of channel debris were
present with 30% being stable. Very 1little instream or bank cover was
present. The channel gradient was 3.7% and the D-90 was 80 cm. There
was a 3 m falls located 400 m above the mouth.

Valley Characteristics:

The upper bank slope gradient was 60% in the lower portion (below the
falls) and 40-60% above the falls. The valley to channel ratio was 1.5:1
from the mouth to the falls and 1.75:1 from the falls upstream. The channel
was confined to entrenched in the lower segment and frequently confined
above the falls. The channel pattern was irregular.

Fish Populations: (Figure 5)

Bull trout and westsiope cutthroat were present in Reach I. Bull
trout were present only below the falls. There may be very limited
spawning by adfluvial bull trout below the falls. Resident westslope
cutthroat were present above and below the falls. The presence of sculpins
has not been documented, but it is possible they are present below the
falls.

CANYON REACH II

Channel Characteristics: Date surveyed: 9-3-80 (Figure 4)

Reach Il is a third order tributary in the lower portion and becomes
intermittent in the upper end. Average wetted width was 5.2 m and the
mean depth was 23 cm. The reach was composed of 65% run, 30% riffle,

3% pool, and 2% pocketwater. Low amounts of debris were present in the
floodplain with 30% being stable. Bank cover was less than 10% and the
instream cover was moderate. Channel gradient was 4.0% and the D-90 was
33.5 cm.

Fish Populations: (Figure 5)

No fish were observed in Reach II.
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McGinnis Creek

Channel Characteristics: Date surveyed: 9-3-80 (Figure 4)

McGinnis Creek is a third order tributary in Canyon Creek drainage.
Average wetted width was 2 m and the average depth was 20 cm. McGinnis
Creek was composed of 55% riffle, 30% run, 9% pocketwater and 6% pocl.
Channel debris was moderate with 40% being stable. Vegetation provided low
to moderate bank cover, while instream cover was moderate. Stream gradient
was 8.9% and the D-90 was 75 m. The reach had a 15 m falls Tocated 1 km
above the mouth.

Valley Characteristics:

The upper bank slope gradient was 40-60%. Active slumps which con-
tributed appreciable sediment to the creek were found in the lower half
of the reach. The valley to channel ratio was 3:1 and the average valley
width was 10 m. McGinnis Creek was entrenched and confined and stream
pattern was irregular.

Fish Population: (Figure 5)

Westlope cutthroat, bull trout, and mountain whitefish were observed
in this creek. The 15 m falls formed a fish barrier. The above species were
present below this falls. Densities of juvenile bull trout showed the
section below the falls to be an important rearing area with 1.5 age I or
older bull trout per 100 m? of surface area.

Kimmerly Creek Reach 1

Channel Characteristics: Date surveyed: 9-3-80 {Figure 4)

Kimmerly Creek is a third order tributary in Canyon Creek drainage.
Average wetted width was 5.4 m, and the average depth was 21 cm. Kimmerly
Creek was composed of 75% riffle, 20% run, 4% pocketwater, and 1% poal.

Low amounts of channel debris were present with half being stable. Instream
cover and bank cover were moderate. Stream gradient was 9.8% and the

D-90 was 27 cm.
Valley Characteristics:
The upper bank slope gradient was 30-40% and the valley to channel

ratio was 10:1. The average valley width was 100 m. Kimmerly Creek was
occasionally confined and had an irregular pattern.

Fish Population: '(Figure 5)

Westslope cutthroat were observed in this reach. Spawning and rearing
of resident fish occurred here,

12w
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Table 2. Stream habitat and fish population data for Canyon Creek Reach 1.

. Upper Lower
Stiream Reach  Serial Reach Tributary reach tpper reach Lower
- Name number number Length of boundary elev.{m} boundary alav, (m)
Canyon 001 DAI 6.3 North 2.2 km from 1201 mouth 969
Creek Fork mouth of
Kimmerly
Physical Habitat data
Ave. Ave. Ave, Yalley-
Stream Drainage wetted depth for channel “Yalldy channel Flow
order area{km’} width(m} reachim) widthim} widthim) ratio characteristics
4 75.9 7.6 .31 14 75 5 swirling/rolling
Side Average Fiow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern Qecurence flow {m*/sec) temp(C) Jurbidity depth(m)
F N . 0.45 - Tow .
Tow 4 pg)ckﬁe%- % class % ¢class % class % class % class
3 ool % run % riffle water 1 poois 11 pools t1! pools 1¥ pools ¥ pools
G 30 60 10 0 0 100
% bed material 0-90 % Stability Bank
% Tines Zgravel % rubble % boulder Zpedrock {cm} gradient rating form
20 30 30 20 0 80 3.7 g7 repose
Bank Flood % stahle % cover-
Bank genetic glain Channel channel 4 cover- % cover snarkel
Process materiai debris debris debris canopy overhang saction
failing fluvial moderate Tow 30 1 1 10
Water chemistry data
Cond. Total Total e . .
{umohs/ Alk. carbon phos . Ho," Lz Mg + :{a"' X S0,
om) {mg/1) {ma/1) {mg/1) {mg/1} {mg/1} (ma/1) {ma/1] {mg/1} {mg/1}
Spawning data
Humber of Humber of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach [no/km) Year
Fish pepulation data
; 2 Gther species
Density {no/l100 m° surface area) Wountain Fasiarn
Cutthroat 8ul] trout Whitefish 8rk trout
Age 0 Age | Age 11 Age [1]+ Age O Age | Age 11 Age T1]+
0 0 0.2 0.8 0 0 0 0 present absent
Biomass {grams/100 m° surface area}
Cutthroat Bull trout
Age § Age | Age 11 Age 111+ fge G Age | Age 11 Age 11+
0 ¢ 2 25 0 0 g 0
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Table 3. Stream habitat ané fi;h popg}atien data for Canyon Creek Reach 2.

tpper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number  Length of boundary elev.{m) boundary elev, m}
Canyon 002 DAH 7.9 North headwaters 1518 2.2 km from 1201
Creek Fork ~mouth of
Kimmerly
Physical Habitat data
Ave, Ave, Ave. Valley-
Stream Drainage wetted depth for channel Valley channel Flow
arder arealkm?} width{m) reach{m} width{m) -width{m) ratio characteristics
3. -~ 5.2 .23 14 275 20 broken rolling
Side Average Flow during Average Max imum
Confine- channel Jow survey peak water pool
ment Pattern gcourence flow {m®/sec) temp{l) Turbidity depth{m}
X p Tow 0.29 0.30 -- lo 0.9
% pocket- % class % class % class % class % class
% poal % run Z riffle water ! ponls il pools 111 poois IV pools ¥ poois
5 63 30 2 6 17 33 44
% bed material D-50 % Stability Bank
i fines soravel % rubble % boulder “bedrock {em) gradient rating form
20 40 30 10 0 33 4.0 82 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % caver snorkel
Process material debris debris debris canopy overhang section
failing fluvial Tow - Tow 30 1 10 18
Water chemistry data
Cond. Total Total
{umohs/ Alk. carbon phos. Noy ca*t Mgt Na* * S0,
cm} img/1} {mg/1} {mg/1) {mg/1} {mg/1} {mg/1) {mg/1) (mg/1) {mg/1)
Spawning data
Number of Humber of Number of
Hutl trout Redd bull trout Redd b1l trout Redd
redds in dens ity redds in density redds in density
reach {no/km) Year reach {no/km) Yoar reach {no/km} Yoar
Fish population cata
Bensity (no/100 @2 surface area) Maunta?:her spec;:ztern
Cutthroat Bull trout Whitefish Bri_trout
Age O Age [ Age T1 Age 11+ Age § Age 1 Age 11 Age TT1T+
0 0 0 0 0 0 0 ab
Biomass {grams/100 m® surface area) sent absent
Cutthroat Buil trout
Bge O Age 1 Age I Age 111+ Age 0 Age 1 Age I1 Age 1T+
0 0 0 0 0 0 0 0
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Table 4. Stream habitat and fish population data for McGinnis Craek Reach 1.
Upper Laower
Stream Reach  Serfal Reach Tributary reach Upper reach Lowar
Hame number number  Lonoth af boundary elev,(m} Dboundary elev.{m)
McGinnis CO1 DAG 1.3 North Falls 1080.0 mouth 860.0
Creek Fork
Physical Habitat data
Aye, Ave. Ave. vailey-
Stream Drainage wetted depth for channel Valley channel Flow
order area{km’) width(m} reach{m} width{m} width{m) ratio characteristics
3 16.8 2.0 .20 3 i0 3 broken/rolling
Sidae Average Flow during Average Max jmmsm
Confine- channel Tow survey peak water pool
ment Pattern gecurence flow (m®/sec) temp{C) Jurbidity depthim}
X p Tow - 0.02 -- moderate 1.2
% pocket- % class % class ¥ class % class % class
% pool 3 run % riffle water ! pools Il pools 111 poois 1Y ponls ¥ pools
6 30 55 9 4 12 20 64 G
% bed material A % Stability Bank
% fines gravel % rubble % bouider sbedrock {cm) gradient rating form
30 20 20 10 20 75 8.9 113 repose
Bank Flond % stable % cover-
Bank genetiec piain Channel channel ¥ cover- % cover sporkel
Process materiatl debris debris debris canopy overhang section
failing fluvial Tow moderate 40 10 10 18
Water chemistry data
Cond. Total Total
{umohs / Atk carbon phos. to,” ca™ Mgt Ma® K" 58
cm) (mg/1) {mg/1} (mg/1} {ma/1} {ma/1} (ma/1) (mg/1) {mg/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd butt trout Redd
redds in density redds in density redds in density
reach {nofkmn) Yaar reach {no/km} Year raach {na/km} Year
Fish populaticn data
. P - Other species
Density {no/100 m* surface area) Mouniasn Eastern
Lutthroat Bull trout Whitefish 8rk trout
Rge 0 Age { Age 1T Age IIT+ Age 0 Age | Age i} Age JTI+
0 0 0.7 2.3 0 0 0 1.5 present absent
Biomass {grams/i00 m® surface area)
Cutthroat X Bull trout
&ge O Age 1 Age 11 Age IIl+  fge § Age ] Age 1} Age 111+
0 0 8 72 G 0 0 69



Table 5. Stream habitat and fish population data for Kimmerly Creek Reach 1.
Upper Lower
Stream Reach Serfal Reach Tributary reach Upper reach Lower
Name number number Length of boundary elev.(m)} boundary elay, {m}
Kimmerly 001 DAF 4.2 North headwaters 1512 mouth 1109
Creek Fork
Physical Habitat data
Ave. Aye. Ave. Valley-
Stream Drainage wetited depth for channel Valley channel Fiow
order area(km®) width{m} reachim} width{m) width{m} ratio ¢characteristics
3 18.5 5.4 21 10 100 i0 rolling/broken
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern securence flow {m¥/sec) temp(C} Turbidity depth{m}
-— - - — 0.20 -- Tow 0.3
% pocket- % class % class % class % class % class
% poal % run % riffle water 1 pools i1 posls 111 pools 1¥ pools ¥ pools
1 20 75 4 0
4 bed material EZLQGO % 17 Stabi1it383 Bank 0
% finas Zgravel % rubble % boulder Zhedrock {cm} gradient rating form
20 30 30 20 0 27 9.8 66 repose
Bank flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy overhang section
failing fluvial low Tow 50 1 11 21
Water chemistry data
Cond. Total Total
{umohs/ Atk. carbon phos. Mos~ ca’’ o Na* K" 504
cmy {mg/1) (mg/1) {ma/1}) {mg/1) tma /1) {mg/1) {mg/1] {mg/1} (mg/1}
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km) Year reach [no/km} Year
Fish population data
Density {no/100 m®* surface area} Hounta?:her specggztem
Cutthroat Buil trout Whitefish Brk_trout
Age © Age [ Age 11 Bge 111+ Ace O Age | Age il Age 111+
0 0 1.9 5.3 0 0 0 0 absent absent
B8iomass {grams/100 m® syrface area)
. Cutthroat ] Bull trout
Age 0 Age ] Age |1 Age I1il+  Age D Age 1 Age 11 Age [11+
0 0 23 165 0 0 0 0
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BIG CREEK DRAINAGE
BIG CREEK REACH I

Channel Characteristics: Date surveyed: 9-3-79 {Figure 6)

Big Creek Reach I is a fourth order tributary in the North Fork
drainage. Average wetted width was 14 m and the average depth was 30
cm.  This reach was composed of 40% riffle, 40% run, 11% pool, and 9%
pocketwater. Low amounts of channel debris were present with 30% being
stable. Instream and bank cover were Tow. Stream gradient was 1.5% and
the D-90 was 40 cm.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was &:1. Near the mouth of Langford Creek some steep wasting banks
over 70 m high and 100 m long were the major features. The average valley
width was 150 m. The reach was occasionally confined and had a sinuous
pattern.

Fish Populations: (Figure 7)

Westslope cutthroat trout, bull trout, mountain whitefish and sculpins
were observed in this reach. This reach had Tow fish densities. HMigratory
cutthroat and bull trout utilized the area as a migration corridor to
upstream spawning areas.

BIG CREEK REACH II

Channel Characteristics: Date surveyed: 9-3-79 (Figure 6)

Reach II of Big Creek is a third order tributary down to Skookoleel
Creek were it becomes fourth order. Average wetted width was 14 m and
the mean depth was 30 ecm. The reach was composed of 50% run, 30% riffle,
15% pool and 5% pocketwater. Low amounts of channel debris were present
with 30% being stable. Bank cover was Tow and instream cover was moderate.
Stream gradient was 2.3% and the D-90 was 40 cm. Several slumping areas
were present affecting stream compaction and imbeddedness downstream. A
Tower gradient, smaller substrate area was present above Skoockoleel Creek.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel ratic
was 4.5:1. The average valley width for the lower portion was 150 m,
while the upper portion averaged 80 m. The reach was occasionally confined
in the lower portion and unconfined in the upper portion. Pattern was
sinuous to irregular.

-1~



Fish Populations: (Figure 7)

Bull trout, westslope cutthroat and sculpins were found in Reach II.
Densities estimates showed this reach was an important rearing area for
juvenile bull trout with 3.6 age I or older fish per 100 m* surface area.
Spawning by migratory bull trout has been documented in Reach II and four

years of redd counts showed an average of 22 redds annually.

BIG CREEK REACH III

Channel Characteristics: Date surveyed: 9-3-79 (Figure &)

Big Creek Reach III is a third order tributary in the North Fork
drainage. Average wetted width was 3 m with an average depth of 15 cm.
This reach was composed of 60% riffle, 30% run, 6% pocketwater and 4%
pool. Low amounts of channel debris were present with 30% being stable.
Instream cover was low and bank vegetation was moderate. Stream gradient
was 5.5% and the D-90 was 65 cm.

Yalley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 3:1. The average valley width was 15 m. The reach was confined
and often entrenched and had an irregular pattern. Some slumping occurred
along old road cuts.

Fish Populations: Date surveyed: 9-15-79 (Figure 7)

Bull trout were the only fish observed in this section. A 150 m
section of the reach was electrofished yielding 43 juvenile bull trout.

Langford Creek Reach I

Channel Characteristics: Date surveyed: 8-30-73 (Figure 6)

Reach I of Langford Creek is a second order tributary to Big Creek.
Wetted width averaged 2.5 m and mean depth was 15 cm. The reach consistad
primarily of run (70%), while riffle, pool and pocketwater made up 10%,

4% and 16%, respectively. There was a large amount of debris present
with 30% being stable. The channel had abundant cover and was overgrown
with alder. Abundant instream cover was provided by debris. The channel
gradient was 3.0% and the D-90 was 10 cm.

Valley Characteristics:

The upper bank slope gradient was less than 30%, and the valley to
channel ratio was 7.5:1. The average valley width was 30 m. The channel
was unconfined and had a meandering pattern.
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Fish Populations: (Figure 7)

Bull trout, westslope cutthroat, and sculpins were observed in Reach
I. This was an important rearing area for cutthroat trout and provided
spawning for adult migratory cutthroat. This reach had one of the highest
cutthroat densities observed at 40.4 cutthroat per 100 m® surface area.
Overall, this reach provided excellent spawning and rearing areas for
cutthroat and rearing for juvenile bull trout.

Langford Reach II

Channel Characteristics: Date surveyed: 8-30-79 (Figure 6)

Reach II of Langford Creek begins at the ocutlet of Mud Lake and is a
second order tributary. Average wetted width was 1.6 m and the average depth
was 10 cm. Runs made up the majority of the reach {80%), with 10% riffle,

3% pool and 7% pocketwater. There was a large amount of debris present
with 10% being stable. The channel had a high percentage of the wetted
surface coverad by bank vegetation, predominantly alder, and instream cover
was high. Channel gradient was 3.5% and the D-90 was 13 cm.

Valley Characteristics:

The upper bank slope gradient was Tess than 30%, and the valiey to
channel ratio was 4:1. The average valley width was 12 m. The channel
was occasionally confined by valley walls and had an irregular meandering
pattern,

Fish Populations: (Figure 7}

Bull trout, westslope cutthroat, and sculpins were observed in Reach
II. This was an important rearing area for cutthroat trout and provided
spawning habitat for migratory cutthroat. The cutthroat density of 74.4
fish per 100 m* was one of the highest recorded. The reach also provided
rearing areas for juvenile bull trout,

Hallowat Creek Reach I

Channel Characteristics: Date surveyed: 9-1-79 (Figured)

Reach I of Hallowat Creek is a fourth order tributary to Big Creek,
Average wetted width was 6.0 m, the mean depth was 17 cm, and a maximum
depth of 150 cm was recorded. The reach consisted of 40% run, 40% riffle,
6% pool and 14% pocketwater. There was a moderate amount of debris with
20% being stable. Bank cover was low and Tittle instream cover was present.
Channel gradient was 1.7% and the D-80 was 30 cm. One major slump zone
was located within the reach.

“21-



Valley Characteristics:

The upper bank slope had a gradient of less than 30%, and the valley
to channel ratio was 7:1. The average valley width was 70 m. The channel
was occasionally confined by valley walls and pattern was irregqular.

Fish Populations: (Figure 7)

Bull trout, westslope cutthroat, and sculpins were observed in this
reach. Both migratory westsiope cutthroat and bull trout utilized this
reach for spawning. An average of 14 bull trout redds were enumerated
annually during four years of survey. Both juvenile bull and cutthroat
trout rearing was provided.

Hallowat Creek Reach II

Channel Characteristics: Date surveyed: 9-1-79 (Figure 6)

Reach II of Hallowat Creek contains the upper segment of the creek
and is a third order stream. Average wetted width was 5.0 m and the mean
depth was 19 cm. The reach had 30% run, 50% riffle, 8% pool and 12%
pocketwater. There was very 1little debris present. Bank cover was
1imited; however, large boulders were common and provided instream cover.
The channel gradient was 4.5%-and the bed material was predominantly
bedrock illustrated by the large D-90 (75 cm). Some beaver activity
was noted and numerous cascades were observed.

Valley Characteristics:

The upper bank slope gradient was 40-60%, and the valley to channel ratio
was 6:1., The average valley width was 30 m. The channel was freguently
confined by valley walis and pattern was sinuous.

Fish Populaticons: (Figure 7)

Bull trout, westlsope cutthroat trout, meountain whitefish and sculpins
were observed in this reach. Spawning by .adfluvial bull trout has been

documented here.

‘Werner Creek Reach I

Channel Characteristics: Date surveyed: 9-3-79 (Figure &)

Werner Creek is a second order tributary to Hallowat Creek. Average wetted
width was 6 m, and the average depth was 25 cm. Werner Creek contained
40% run, 30% riffle, 25% pocketwater and 5% pool areas. Channel debris
was moderate with 30% stable and of large size. Vegetation provided
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abundant bank cover, while instream cover was moderate. Stream gradient
was 8.0% and the D-90 was 60 cm.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 8:1. The average valley width was 80 cm. Werner Creek was
occasionaily confined and had an irregular pattern.

Fish Populations: {Figure 7)

westsiope cutthroat and bull trout were observed in this creek. Bull
trout were found only below the Hallowat Creek Road, Fish densities were
moderate for westslope cutthroat and low for bull trout. Log and debris
jams near the mouth made upstream migration difficult during periods of
low flow and the Hallowat Road culvert may have been a barrier at Tow
flows.

Kletomus Creek Reach I

Channel Characteristics: Date surveyed: 9-1-79 (Figure 6)

Kietomus Creek is a third order tributary to Hallowat Creek. Average
wetted width was 3 m and the average depth was 13 cm. tetomus Creek
contained 60% riffle, 30% run, 7% pool and 3% pocketwater. Channel
debris was moderate, with only 20% stable. Bank cover and instream cover
were moderate. Stream gradient was 7.3% and the D-90 was 40 cm. Several
I m~ 2mhigh log jams and rock cascades were found which may impede up-
stream movement of spawning bull trout.

Valley Characteristics:

The upper bank slope gradient was greater than 60% and the valley to
channel ratio was 7:1. The average valley width was 45 m. Kletomus
Creek was frequently confined and had an irregular pattern.

Fish Populations: ({Figure 7)

Hestslope cutthroat and bull trout were observed in this creek.
Migratory westslope cutthroat and bull trout probabiy utilize this creek
for spawning and rearing.

"Skookoleel Creek Reach I

Channel Characteristics: Date surveyed: 8-31-79 {Figure 6)

Skookoieel Creek Reach I is a third order tributary in Big Creek
drainage., Average wetted width was 8 m and the average depth was 12 cm.
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Reach I of Skookoleel Creek was composed of 40% pocketwater, 30% run,
20% riffle and 10% pool. Channel debris was moderate with 30% being
stable. Overhanging vegetation provided abundant bank cover, while
instream cover was moderate. Stream gradient was 6.9% and the D-90 was
90 cm.

Valiey Characteristics:

The upper bank slope gradient was 30% and the valley to channel ratio
was 2:1. The average valley width was 25 m. Skookoleel Creek was
occasionally confined and had an irregular pattern. Braiding, split
channels, and wasted banks were common.

Fish Populations: (Figure 7)

Westslope cutthroat trout were observed in this reach. Resident
westslope cutthroat were present, and it was unknown whether migratory
cgtthrogt used the area. Fish densities were low. Bull trout were alsc
observed.

Skookoleel Creek Reach II

Channel Characteristics: Date surveyed: 8-31-79 (Figure 6)

Skookoleel Creek Reach IT is a second order tributary in Big Creek
drainage. Average wetted width was 4 m and the average depth was 12 cm.
This reach contained 60% riffle, 30% run, 6% pocketwater, and 4% pool.
Channel debris was moderate, with very little being stable (10%). Bank
vegetation provided limited cover, while instream cover was high. Stream
gradient was 10.8%, and the D-90 was 25 cm.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 12:1. The average valley width was 100 m. Skookoleel Creek
was unconfined and had an irregular pattern.

Fish Populations: (Figure 7)

Westslope cutthroat, probably residents, were observed in this creek.

Nicola Creek Reach I

Channel Characteristics: Date surveyed: 8-31-79 (Figure 6)

Nicola Creek is a second order tributary in Big Creek drainage.
Average wetted width was 5 m, and the average depth was 20 cm. Nicola
Creek contained 50% riffle, 30% run, 12% pocketwater, and 8% pool.
Channel debris was moderate, with 20% being stable, Overhanging vegetation

~24-



provided abundant bank cover, while instream cover was low. Stream
gradient was 7.6% and the D-90 was 58 cmn. Several partial barriers to
upstream migration were present in the form of log jams and rock cascades
up to 2 m high.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was 10:1. The average valley width was 80 m. Nicola Creek was
gccasionally confined and had an irregular pattern.

Fish Populations: {Figure 7)

Westslope cutthroat and bull trout were observed in the creek, mainly
near the mouth. Resident westslope cutthroat were identified, and overall
fish densities were iow in the creek.’
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Table 6. Stream habitat and fish population data for Big Creek Reach 1.
Upper Lover
Straam Reach  Serial Reach  Tributary reach lpper reach Lower
Nams number number  Lengih of boundary glev,(m)] boundary elev. {m}
Big Cr. 001 DBF 10.4 HNorth 1 km above 1156  Junction with 9%6.0
Fork Elelehum Cr. North Fork
Flathead River
Physical Habitat data
Ave. Ave, Ave. Valley-
Stream Drainage wetted depth for channel Valley channe) flow
orger arealkm’})  width{m) reach{m)} width{m} width{m) ratio characteristics
4 212.5 14.0 .30 18 150 8 swirling
Side Average Flow during Average Maximum
Confine- channetl Tow survey peak water poot
ment Pattern ocourence flow {m’/sec) temp{{) Turbidity depthim)
X P moderate 1.10 1.45 14 Tow 1.7
% pocket- % class % cliass “ class % ¢lass % class
s pool T run 3 riffle water 1 pools 11 pools 111 poais 1V pools ¥ pools
11 40 40 g 20 9 25 46 0
% bed material D-50 p Stability Bank
% fines “gravet % rubbie © baulder “hadrock fem) gradient rating form
30 30 20 10 10 40 1.5 89 repose
Bank Fiood . stable " cover-
Bank genetic plain Channe? channel Y ocover- i cover snorkel
Process material debris debris debris canopy gverhang section
failing fluvial Tow low 30 1 10 10
Wwater chemistry data
Cond. Jotal Total - - .
{umohs/ Alk. carhon chos. Ho,© Ca Mg Na+ K 53,
o) {mg/1) {mg/1) {mg/1} {mg/1} {mg/1) {mg/1) {mg/1} {masl) {mg/1)
- - 1.06 Q005 0.15 24.3 0.63 - - 2.2
Spawning data
Number of Number of Number of
bull trout Redd huil trout Redd Buli trout Redd
redds in density redds in density regds in density
raach {no/km) Year reach {no/km} Year reach {no/km} Year
a .0 &0 6 0.8 78 1 0.1 &1
Fish population data
; 2 a Other species
Pensity {(no/100 m® surface arsa} LTS Fastorn
Cutthroat Bull trout Whitefish Brk trout
Age § Age | Age T1 Age [li+ Age © Age 1 Age 11 Age T+
g 0 g 0.1 0 0 0 0 present absent
Riomass {grams/100 m’ surface area}
Cutthroat Bull trout
Age O Age | Age 11 Age 111+ Age o Age 1 Age |1 Age Iii+
0 0 0 3 0 0 0 0
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Table 7. Stream habitat and fish population data

for Sig Creek Reach 2.

-20.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach i ower
Name ngmber mumber  Lencth of houndary elev.(m} boundary elev.{m}
Big Cr. 002 DGBE 7.9 North 1.5 km above 1344 1 km above 1158
Fork Nicola Cr. Eleiehum Cr. '
Physical Habitat data :
Ave. Ave. Ave. Valley-
Stream Drainage wetted depth for channel valley channel Fiow
grder area(km®) width(m) reach{m) width(m) width(m) ratio characteristics
3 e 5.0 .44 10 150 5 rolling
Side Average Flow during Average Maximum
Confine- channel Tow survey peak water sool
ment pattern  cccurgnce flow {m®/sec) temp(C) Turbidity depth{m}
X p Tow o 0.70 - Tow 1.5
% pocket- % class % class % class % class % class
% ngol % run % riffle water 1 pools 11 pools 111 pools I¥ pools ¥ pools
15 50 30 5 2 5 15 75 0
% bed material 0-90 b4 Stability Bank
% fines Zgravel 7 rubbie % boulder Thedrock {cm) gradient rating form
10 50 20 20 0 50 23 99 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy overhang section
failing fluvial moderate moderate 20 1 1 20
Water chemistry data
Cond. Total Total
{umohs/ Alk. carbon phos. Nog” ca™t Mg++ Na* k 50
cm} {mg/1)} {mg/1) {mg/1) {mg/1) {ma/1) {mg/1) {mg/1}) {mg/1} {mg/1
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull! trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach (no/km) Year reach {no/km) Year
15 2.3 80 6 0.9 79 23 3.3 81
Fish population data
Density {no/if0 m® surface area} Heunta?ﬁher Specé::tern
Cutthrpat 2ull trout Whitefish 8rk trout
Age O Age | Age 1] Age Tii+ fge O Age } Age 11 Age 111+
0 0 0 0 9.7 0.1 0.1 ¢.1 present absent
Biomass (grams/100 m® surface area)
Cutthroat : 8y11 trout
Age © Age | Age i} Age 1]+  Age O Age ] Aga 11 Age T11+
0 0 0 G 1 1 2 5



Table 8. Stream habitat and fish population data for Big Creek Reach 3.

Upoer Lower
Stream Reach  Serial Reach Tributary reach Unper reach Lonegr
Name number number  Length of boundary elav. (m) boundary aley. {m}

Big Cr. 003 DAC 3.5 North Headwaters 1536 1.5 km above 1344

Fork Nicola Cr.
Physical Habitat data
Ave. Ave. Ave. Yalley~
Stream Drainage wetted depth for channel Valley channe} Flow
order area{km’} widthi{m) reachim) widthim) widthim) ratio characteristics
3 T 3.0 .15 5 15 3 broken
Side Average Fiow during Average Max imum
Confing~ channel jow survey peak water pool
ment Pattern gceurence flow {m®/sec} temp(C} Turbidity depthim)
C p Tow - 0.43 -— Tow 0.8
% pocket- % class % class % class % class % class
% pool % run % riffle water I pools 11 pools [il pools IV pools ¥ pools
4 30 60 6 0 0 0 100 0
. % bed material D-50 % Stability Bank
% fines ggravel % rubblie % boulder Zhedrock {cm) gradient rating form
10 20 30 30 10 &5 5.5 89 rengse
Bank Finod % stable % cover-
Bank genetic nlain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy ~ overhany section
failing fluvial Tow low 30 10 20 0
Water chemistry data
Cond. Total Total
fumohs/ Alk. carbon phos. Mes™ Ca++ Mg+$ Na+ K* 50,
cm) {mg/T) {mg/1) {mg/1) {mg/1} {ma/1) {(ma/1) {mg/1) {mg/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd buil trout Redd
redds in density radds in dansity redds in density
reach {no/km) Year reach {no/km) Year reach {nojkm} Year

-~ - - - - — - - - - - -

Fish population data

Other species

Pensity {no/10C m® surface area)

Mauntain tastern
Cutthroat B8ull trout Whitafish- Brk trout
Aga @ Age 1 Age 11 Age [iit+ Age 0 Age | Age 11 Age I+
0 0 0 0 0 0 0 Q0 absent absent
Biomass (grams/100 m® surface area}
Lutthroat : 8ull trout
Aue O Age ] Age 1] Age I1j+  Age @ Ace | Age 11 Age 111+
o 0 0 0 0 0 0 0
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Table 9. Stream habitat and fish population data for Langford Creek Reach 1.
r Lower
Stream Reach Serial Reach Tributary reach Lpper reach Lower
Name number number Length of boundary elev. {m] boundary gley.{m)
Langford 001 DBD 1.2 North .5 km above 1082 mouth 1045
Creek Fork Big Cr. Rd.
Physical Habitat data
Ave. Ave. Ave. valiey-
Stream Drainage wetted depth for channel ¥alley channel Flow
order area{km’} width(m} reach{m} width(m) width(m) ratic characteristics
2 12.4 2.5 .15 3 12 7 rolling/placid
Side Average Flow during Average Maximum
Confine- channel Tow survey peak water pool
ment Pattarn occurance flow {m*/sec) temp{{) Turbidity depthim}
U R Tow -- 0.04 low 3.9
% pocket- % class % class % class % class % class
% pool % _run % riffle water 1 pools 11 pools 111 pools 1¥ pools ¥ pools
4 70 10 16 2 8 11 75 0
7 bed material p-99 % Stability Bank
% fines coravel % rubble 7 boulder Zbedrock cm) gradient rating form
20 60 10 10 0 10 3.0 69 repose
Bank Flond ' % gtable % cover-
Bank genetic plain Channel channe) % cover- % cover snorkel
Process material debris debris debris Cancpy gverhang section
stable fluvial moderate high 30 30 €0 40
Water chemistry data ’
Cond. Total Total
{umohs / Atk. carbon phos. Noy~ catr Mg++ Na* K" 30
cm) {mg/1} {mg/1} {mg/1) {mg/1) {mq/1} {mg/1) (ma/1} {mg/1} {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd buil trout Redd butl trout Radd
redds in density redds in density redds in density
reach {no/km} Yaar reach {no/km} Year reach {no/km} Year
Fish population data
. 2 (Jther species
Density {(no/100 m® surface area) Wouniain Fasiern
Cutthroat Bull trout Whitefish 8rk trout
Age O Age | Age 11 faoe T11+ Aoe O Age 1 Age 1l Age 1]+
2.7 1.8 0 38.6 4 0 0 0 absent absent
Riomass {grams/100 m? surface area)
Cutthroat ] Bull trout
Age Age I Age 11 Age ITi+ Age’ @ Age I Ege 11 Age 111+
3 12 0 1204 Q 0 0 0
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Table 10. Stream habitat and fish p@pU!;tion tha for Langford Creek Reach 2.

=37~

Upper Lower
Stream Reach Serial Reach  Tributary reach Upper reach Lower
Name nunher number  Lenoth of boundary elev.im} boundary glev.(m}
Langford 002 DAD 2.0 North Mud Lake 1143 .5 km above 1082
Creek Fork Big Cr. Rd.
Physical Habitat data
Ave, Ave. Ave, Yailey-
Stream Brainage wetted depth for channatl valley channel Flow
order area(km?)  widthi{m} reach{m!} width{m} width{m) ratig characteristics
2 T 1.6 10 3 12 3 rolling
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pogi
ment Pattern gccurence flow {m®/sec} temp{C) Turbidity depth{m}
X N Tow .- o - Tow 0.2
% pocket- % class % class % class % class % class
% poal % run % riffle water i pools 11 poels I1] pogls 1¥ poois ¥ pools
3 80 10 7 0 0 25 75 0
% bed material 5-%0 3 Stability Bank
% fines Zgravel % rubbie % boulder “hedrock {em) gradient __rating form
49 40 i0 10 0 13 3.5 84 steep
Bank Flood % stable % cover-
8ank genetic plain Channel channel % cover- % cover snorkel
Process material debiris debris dehris Canopy overhang section
stable fluvial moderate  high 10 20 90 35
Water chemistry data
Cond. Total Total . - N .
_ {umahs/ Alk. carbon phos . Hos~ Ca Na K SO
cm)] {mg/1) {mg/1) {mg/i) {mg/1} {ma/1} {mg/1) (ma/t) {mg/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density radds in density
raach {no/km) Yoar reach {no/km} Year reach {ro/xm} Year
Fish population data -
ot 2 Jther specigs
Density [no/l1G80 m* surface area) USTREETn Factorn
Cytthroat Bull trout wWhitefish 8rk trout
Age 0 Age 1 Age 11 Age 1Il+ fge O Age 1 Age 1] Aoe 111+
5.0 0.0 13.5 60.9 0 G 0 0 absent absent
Biomass {grams/100 m? surface area)
Cutthroat - Bull trout
Ace 0 Age ] Age 11 Ace 111+ Age O Age I Age 11 Age 117+
6 0 163 1630 0 0 0 0



Table 11. Stream habitat and fish population data for Hallowat Creek Reach 1.
Upper Lower
Stream Reach Serial Reach Tributary reach Unper reach Lower
Hame number number  Length af boundary elev.{m) boundary glav. (m)
Hallowat 001 DBC 4.1  North 4.1 km from 1266  junction with 1198
Creek Fork mouth Big Creek
Physical Habitat data
Ave. Ava. Ave. Yailey-
Stream Drainage wettied cdepth for channel Valley channel Flow
order area{km’} width{m} reach{m) width{m} width{m} ratioc characteristics
4 42.1 7.0 .27 11 80 8 broken
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern occurence flow !m®/sec} temp{C) Turbidity depth{m]
X p Tow - —
% pocket- 7 class % cialsss % clas‘iow % c]as]s'z % class
% poel % run % riffle water I pools 11 pools 111 pools IV pools ¥V poois
6 40 40 14 0 17 14 69 0
% bed material D-50 % Stability Bank
% fines saravel ¥ rubble % bouider sbedrock {cm) gradient rating form
30 30 25 10 5 50 1.7 86 reposa
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy gverhang section
failing fluvial Tow medium 30 1 1 10
Water chemistry data
Cond. Total Total
{umohs / ATk, carbon - phos. Nay” ca’t Mgt Ha't K S04
oMy (mg/1) {mg/1} {ma/1} {mg/1} {mg/1} {mg/1) {mg/1} {mg/1} {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density readds in density redds in density
reach {ro/km} Year reach {no/km} Year reach {na/km) Year
8 1.9 &0 2 0.5 79 14 3.5 81
Fish popylation data '
Density (no/100 m® surface area) Mounta?:her specg::tern
Cutthroat Bull trout Whitefish 3rk trout
Age 0 Age T Age 11 Aoe [[1+ Fge O Age | Age 11 Age 11[+
0 0 0.2 0 0.6 0 0 0.8 absent absent
Biomass {grams/100 m° surface area}
Cutthroat ] Bull trout
Age G Age I Age 11 Age 111+  Age O Age 1 Age 11 Age T11+
0 0 2 0 1 0 0 37



Table 12. Stream habitat and fish population data for Hallowat Creek Reach 2.

Upper Lower

Stream Reach Serial Reach  Tributary reach Upper reach Lower
Name number number  Length af boundary elev.{m} boundary eley, {m}

Hallowat 002 DBB 8.7 North 4 km above 1655 4.1 km from .1266
Creek Fork Tlast bridge mouth

Physical Habitat data

Ave.  _ Ave. Ave. Vailey-
Stream Drainage wetted depth for channetl Yalley channe] Flow
order area{km®}  width{m} reach{m} “width{m) width{m) ratio characteristics
3 - 5.0 .16 5 30 6 broken
Side Average Flow during Average Max imum
Canfine- channel Tow survey peak water pocl ;
ment Pattern gccurence flow {m?/sec) temp(C) Turbidity depth{m)
F N Tow 30.0 .28 - Tow 0.9
% pocket- % class % class % class % class % ¢lass
% pocl % run % riffle water 1 pools 1] pools 111 pools 1V poels ¥ popls
8 30 50 12 2 6 28 64
% bed material D-8G % Stability Bank
% Tines Farave] % rubble % bouider badrock {em} gradient rating form
10 20 20 20 30 a5 4.5 91 repose
Bank Flood % stable % cover-
Bank genetic slain Channel channel % cover- % cover snarkal
Process material - debris debris debris cangpy overhang section
stabie fluvial Tow nit 20 1 10 10
Water chemistry data
Cond. Total Total - - R R
{umohs/ Alk. carbon phos . o~ Ca Mg Ha K 50a
cm) {mg/1) {mg/1} {mg/1) {ma/1) {ma/1} {mg/1) fma/1) {mg/1) {ma/7}
Spawning data
Number of Humber of Number of
butl trout Radd sull trout Radd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Yaar reach {rno/km} Year
Fish population data
. 2 ; Jther species
Density {no/i00 m® surface area) WO ERTT FaetaTh
futthroat Bull trout Whitefish 3rk trout
Age U Age I Age T1 Age [1i+ Age © Age ] Age (I Age 171+
0 O 0 0 0 0 0 0 _ absent absent
Biomass (grams/i00 m® surface area}
Cutthroat 8ull trout
Age O Age 1 Age 11 Age 111+ Age @ Age I Age 1 Age T1i+
0 0 0 0 0 0 9 0
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Table 13. Stream habitat and fish popuiation data for Werner Creek Reach 1.

Upper Lowar
Stream keach Serial Reach Tributary reach tipper reach Lowsr
Name number number  Length of boundary elev.(m) boundary eley. (m}
Werner (001  DAZ 3.2 North headwaters 1551 junction with 1287
Creek Fork Hallowat
Physical Habitat data
Ave. Ave. Ave, Valtey-
Stream Drainage wetted depth for channel Yailey channel Flow
order arealkm?’)  width{m} reachim] width(m} width(m) ratio characteristics
3 10.3 6.0 .25 10 &0 8 tumbling/rolling
Side Average Flow during Average Max imim
Confine- channel Tow syrvey peak water pool .
ment. Pattern gccurence flow (m?/sec) temp{C) Turbidity depthim)
X P Tow - . —
% pocket- % class 9 ¢lass % clasiow i3 c1asls'1 % class
% pool 2 run % riffle water ! pools il pool_s 1il pools iV pools ¥ nools
e 0 3 13
40 % be?domateria'i 25 0-50 % Stability Bank
% finpes Igravel % rubble % boulder thedrock {cm) gradient rating form
20 40 15 15 o 10 60 8.0 a1 repose
Bank Fleod % stable % cover-
Bank genetic plain Channel channel % cover- ¥ cover snarket
Process material debris debris debris canopy overhang section
stable fluvial moderate moderate 30 20 30 26
Water chemistry data
Cond. Total Tetal - - . .
{umahs/ Atk carbon phos. Koy~ Ca Mg Na K 50
cm) (mg/}) {mg/1) (mg/1}  (mg/1) {mg/1} {mg/1} (ma/1} (mg/1)  (mg/1}
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km} Year reach {no/km} Year
Fish populatien data
Density {no/i00 m® surface area) Mounta?;her specé::tem
Cuytthroat Bull trout whitefish Brk trout
Age U Age 1 Age 11 Age I+ Age O Age | Age 1] Age [1l+
0 0 0.5 1.7 0 0 0 0 absent absent
Biomass (grams/100 m® surface area)
Cutthroat i Bull trout
Age O Age 1 Age 11 Aage 11+ Ags O Age Age 11 Age III+
0 0 6 53 0 0 0 0
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Table 14, Stream habitat and fish population data for Kletomas Creek Reach 1.

lpper Lowar
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number  Langth of  boundary glev. (B} Loundary elav.{m}

Kletomas 001  DAE 5.6 HNorth Mgose Lake 1772 junction with 1312
Creek Fork ‘Hallowat

Physical Habitat datfa

Ave. Ave. Ave. Valley~
Stream Orainage watted depth for channal Yalley channet Flow
order area{km’} width{m} reach{m} width(m} width{m} ratio characteristics
3 14,1 3.0 .13 6 45 8 broken/rolling
Side Average Flow during Average Maximum
Confine- channel Tow survey peak water pool
ment Pattern gcourence - flow {m*/sec) temp{C} Turbidity depth{m)
F P low - 0.82 - Tow 0.6
% pocket- % class % class % class % class % class
% poel % run % riffle water I pools il poels 111 pools I¥ pools ¥ pools
7 30 60 3 0 0 15 85 0
% bed material p-90 4 Stability Bank
27 finag Tgravel % rubble % boulder %bedrock {cm) gradient rating form
20 40 10 10 20 40 7.3 85 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snarke]
Process material dabris debris debris cCanopy overhang sgction
stable bedrock low moderate 20 10 20 20
Water chemistry data
Lond, Total Total .
{umons/ Alk. carbon phos. to,” ca* Mg++ a* K 50.
cm) {mg/1} (mg/1) {mgi1) {mg/1) {ma/1} {mg/1} {mas1) {mg/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reaeh {no/km) Year reach {no/km) Year reach {no/km} Year

- - - - - - - - -

Fish popuylation data

Density {no/100 m* surface area) Other_species

Mountain Eastern
Cutthroat Bull trout Whitefisn 8rk trout
Aga T Age | Age IT Age 111+ Aae Age | dge [I Age TI]l+
0 0 0 0.3 0 o 0 0 " absent absent
Biomass {qrams/100 m? surface area)
Cutthroat Bull trout
Age O Age | Age T1 Age TIT+  Age Age 1 Age 11 Age T11+
0 0 0 9 it g 0 0
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Table 15. Stream habitat and fish population data for Skookoieel Creek Reach 1.

Upper ! ey
Stream Reach Serial Reach Tributary reach Linper reach Lower
Name number number Length of boundary elev.im] boundary elev.im)
Skookoleel 001 DAS 4.6 North 4.6 km from 1521  junction with 1204
Creek Fork mouth Big Creek
Physical Habitat data
five, Ave, Ave. Valiey-
Stream Drainage wetted depth for channei Valley channel Flow
order area{im?) widthim) reach{m) width(m) width{m) ratio characteristics
3 22.7 8.0 12 10 25 3 ~ tumbling/broken
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern gccyrence flow {m®/sec) temp({) Turbidity depth{m}
X p Tow -- . 9 1ow .
% pocket- % E%EEEQ % class % ¢lass % class % class
% pool % run % riffle water 1 pools i1 pools 111 pools IV pools ¥ pools
10 30 20 40 1 3 18 78 0
% bed material -80 % Stability Bank
% fineg ggravel % rubble % bhouider “bedrock {cm) gradient rating form
20 20 30 i0 20 90 6.9 86 repose
Bank Floed % stable % cover-
Bank geretic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy gverhang saction
stable fluvial moderate moderate 30 50 20 21
Water chemistry data
Cond. Total Total - - .
(umohs/ Alk. carbon phos. Ho,~ Ca Mg Na© K - 30.
cm} . {mg/1} {mg/1) {mg/1) {mg/1} {mg/1} {ma/1) {mg/1} {mg/1) . {ma/1}
Spawning data
Number of Nuymber of Number of
bull trout Redd bull trout Radd bull trout Redd
redds in density redds in density redds in dengity
rgach {ne/kmi Year raach {no/km) Year reach {no/km) Year
Fish populatian data
pensity {po/100 m® surface area} Mounta?:her sPecé;:tern
Cutthroat Bull trout Whitefish 3ri_trout
Age § hfge T Age 11 Age [11+ Bge 0 Age 1 Age 1 Age TII+
0 0 0 g 0 0 0 absent absent
Biomass fgrams/100 m® surface area}
Cutthroat - Bull trout
Fge 0 Age 1 Age 1] Ace J1i+  Age O Age | Age 11 Age 111+
0 0 0 0 0 0 0
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Table 16.

Stream habitat and fish population data

for Skookcleel Creek Reach 2.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lowar
Name number npumber Length of boundary elev.(m] boundary eley. {m)
Skookoleel 002 DBA 3.4 HNorth Lake at 1887 4.8 km from 1521
Creek Fork headwaters mouth
Physical Habitat data
Ave. Ave, Ave, Yalley-
Stream dratnage wetted depth for channel valley channel Flow *
order arealkm®)  widthim} reachim) width{m} width{m} ratic characteristics
2 - 4.0 12 8 100 12 swirling
S5ide Average Fiow during Average Max imum
Confine- channal Tow survey peak water pool
ment Pattern gccurence flow {m*/sec) temp{{} Turbidity depth{m)
U p Tow - - 9 Tow 0.4
3 pocket- % class % class % class % class 7 class
% pool % run 3 riffie water 1 pools 11 pools 1I1 pools IV poois ¥ pools
4 30 60 6 0 0 0 45 55
% bed material 0-50 % Stability Bank
% fines Tgravel % rubble % boulder rhedrock {em} gradient rating form
20 20 30 10 20 25 10.8 86 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover sporkel
Process material debris debris debris Canopy gverhang section
failing fluvial moderate moderate 10 1 10 28
Water chemistry data _
Cond. Total Total
{umohs/ Alk. carbon phos. No;~ ca™t Mg++ Na' K+ 504
cn) {mg/1) {mg/1) {mg/1) mg/1 {mg/1) (ma/1) {mg/1) {mg/1) (mg/1}
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km} Year reach {no/km} Year
Fish population data
Density (nof100 m? surface area) Mounta?sher Specg:ztern
Cutthroat Bull trout whitefish Brk trout
Age 0 Age 1 Age 11 Age 111+ Age O Age | Age |1 Age TIl+
0 0 0 0 0 0 0 0 absent absent
Biomass {grams/100 m® surface area)
Cutthroat - Buil trout
Age O Age I Age 11 Age Til+ Age O Age | Age 11 Age 111+
G 0 0 0 0 0 0 0
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Table 17. Stream habitat and fish popuiation data for Nicola Creek Reach 1.
tpper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number  Length of boundary eiav.(m) boundary elev.(m}
Micola 001 DAY 6.3 North headwaters 1753  mouth 1274.
Creek Fork
Physical Habitat data
. Ave. Ave. Ave. Yalleyw
Stream firainage wetted depth for channel Yalley channel Flow
grder argalkm?)  width{m} reachim} width{m} width(m] ratio characteristics
2 13.6 5.0 .20 3 80 10 tumbliing
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water poal
ment Pattern  pccurence flow (m®/sec) temp({C) Turbidity depthim}
X P Tow - 0.82 - low 0.9
% pocket- % class % class % class % class % class
% pool % run riffle water i pools il pools 111 pools 1V pools ¥ poals
8 30 50 12 1 7 63
% bed material §-50 % Stability Bank
% fines Zgravel % rybble % houider Zpedrock (em) gradient rating form
20 40 20 17 3 58 7.6 87 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channal % cover- % cover snorkel
Process material debris debris debris canopy gverhang section
stable fluvial Tow moderate 20 20 50 10
Water chemistry data
Cond. Total Total . . .
{umohs/ . Alk, carbon phos. No;”™ Ca g Na K S04
cm} {mg/1} (mg/1) {mg/1) {mg/1} - (mg/1) {ma/1) {mg/1} {mg/1} {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {nn/km) Year reach {na/km) Year reach {no/km} ¥ear
Fish popuiation data
Density {no/100 m® surface area) Ho&nta?:her spec;::tern
Cutthroat Bull trout Whitefish 2rk trout
Bge O Age | Age 11 Aoe TTI+ Age 0 Age 1 Age 1] Age I1I+ _
0 0 0 0 0 0 0 0 absent absent
Biomass {grams/100 m® surface area}
Cutthroat Bull trout
Age O Age 1 Age 11 Age 111+ Age I Age 1 Age 11 Age TIT+
0 0 0 0 g 0 g 0
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CAMAS CREEK DRAINAGE

CAMAS CREEK REACH I

Channel Characteristics: Date surveyed: 8-6-80 (Figure 8)

Camas Creek Reach I is a fourth order tributary in the North Fork
drainage. Average wetted width was 12 m and the average depth was 32.5
cm. This reach was composed of 60% run and 40% riffle. Channel debris
was Tow, with 50% being stable. Bank and instream cover were both low.
Stream gradient was 1.1% and the D-90 was 40 cm. Two major slump zones
appeared at 1.5 and 2.0 kilometers below the upper reach break.

Valley Characteristics:

The upper bank slope was 30-40% and the valley to channel ratio was
4:1. The average valley width was 150 m. Camas Creek was occasionaily
confined and had an irregular meandering pattern.

Fish Populations: (Figure 9)

Westslope cutthroat, mountain whitefish and sculpins were observed in
this reach. In addition, suckers and northern squawfish were observed.
Both resident and migratory cutthroat populations were present.

CAMAS CREEK REACH II

Channel Characteristics: Date surveyed: 8-6-80 (Figure 8)

Camas Creek Reach II is a third order tributary in the North Fork
drainage. Average wetted width was 12 m and the average depth was 22 cm.
Reach II was composed of 48% run, 37% riffle, 15% pocketwater and a trace
pool. Channel debris was Tow with 25% being stable. Overhanging vegetation
provided only slight bank cover, while instream cover was moderate. Stream
gradient was 1% and the D-90 was 69 cm. Two major slump zones were present
1.5 kilometers below the upper reach break and a debris accumulation was
present just below the lower slump.

Valley Characteristics:

The upper bank slope was 30-40% and the valley to channel ratic was 3:1.
The average valley width was 60 m. Reach II was occasionally confined and
had an irregular pattern.

Fish Populations: (Figure 9)

Westslope cutthroat, mountain whitefish and sculpins wers observed in
this reach. In addition, redside shiners and suckers were observed. Both
resident and migratory cutthroat pcpulations were present.
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CAMAS CREEK REACH III

Channel Characteristics: Date surveyed: 8-6-80 (Figure 8)

Camas Creek Reach III is a second order tributary in the North Fork
drainage. Average wetted width was 17 m and the average depth was 22 cm.
Reach III was composed of 100% run. Channel debris was low, with 90%
being stable. Bank and instream cover were both Tow. Stream gradient was
0.1% and the D-90 was 1 cm. Stream bed material was mostly fines (80%)
and 20% organic material.

Valiey Characteristics:

The upper bank siope was 30% and the valley to channel ratio was 20:1.
The average valley width was 400 m. Reach III was unconfined and had an
irreqular pattern. Nearly all of this reach was located in a broad grassy
meadow.

Fish Populations: (Figure 9)

Westslope cutthroat and sculpins were observed in this reach. Both
resident and migratory cutthroat populations were present. Underwater
visibility was poor due to cloudy water conditions.

Dutch Creek Reach I

Channel Characteristics: Date surveyed: 8-26-80 (Figure 8)

Dutch Creek Reach I is a third order tributary in the Camas Creek
drainage. Average wetted width was 8.8 m, and the average depth was 22
cm.  This reach was composed of 57% run, 37% riffle, 3% pool and 3%
pocketwater. Channel debris was low with 10% being stable. Bank cover
was Tow and instream cover was moderate. Stream gradient was 1.8% and the
D-90 was 23 cm. Three different major slump zones appeared in the lower
end of this reach.

Valley Characteristics:

The upper bank slope was 30% and the valley to channel ratio was
14:1. The average valley width was 200 m. Reach I of Dutch Creek was
occasionally confined and had an irregular pattern.

Fish Populations: (Figure 9)

Westsiope cutthroat, mountain whitefish, and sculpins were observed
in this reach. Both resident and migratory cutthrcat pepulations were

present.
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Dutch Creek Reach II

Channel Characteristics: Date surveyed: 8-26-80 (Figure 8)

Dutch Creek Reach II is a second order tributary in the Camas Creek
drainage. Average wetted width was 6.6 m and the average depth was 25 cm.
Reach II was composed of 47% riffle, 45% run, 5% pool and 3% pocketwater.
Channel debris was low with 30% being stable. Bank and instream cover
were both moderate. Stream gradient was 2.0% and the D-90 was 60 cm. Three
different major siump zones appeared in the lower two kilometers of this
reach.

Valley Characteristics:

The upper bank slope was 30-40% and the valley to channel ratio was
8:1. The average valley width was 100 m. Dutch Creek was occasionally
confined and had an irregular pattern.

Fish Populations: {Figure 9)

Westslope cutthroat and sculpins were observed in this reach. Density
estimates showed this reach was an important rearing area for cutthroat
trout with 12,2 cutthroat per 100 m® surface area. Both resident and
migratory populations were present.

Dutch Creek Reach III

Channel Characterisfics: Date surveyed: 8-26-80 (Figure 8)

Dutch Creek Reach III is a second order tributary in the Camas Creek
drainage. Average wetted width was 7.6 m and the average depth was 24
cm. Reach III was composed of 53% run, 26% pocketwater, 16% riffle and 5%
pool. Channel debris was Tow with 30% being stable. Bank cover was low,
while instream cover was moderate. Stream gradient was 10.1% and the
D-90 was 104 cm. Small cascades structured by large boulders were
characteristic of the reach.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel ratio
was 3:1. The average valley width was 50 m. Reach III was frequently
confined and had an irregular pattern. A 1 km feature at the Tower end
of Reach III was braided, had a gradient less than 1% and a D-90 of
24 cm.

Fish Populations: (Figure 9)

Westsiope cutthroat and sculpins were observed in this reach. Both
resident and migratory cutthroat populations were present. The feature
at the lower end of Reach III was a prime rearing and spawning area for
cutthroat trout.
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Table 18. Stream habitat and fish pepgiation data for Camas Creek Reach 1.

-45-

Upper Lower
Stream Reach  Serial Reach Tridutary reach Upper reach Lower
Hame number number Length of boundary elev.{m} boundary alay, (m}
Camas Cr. 001 DBW 3.7 North .2 kmup from 1060 mouth 1019
Fork mouth Dutch
Creek
Physical Habitat data
Ave. Ave. Ave. Yaliey- .
Stream Jrainage wetted depth for channe} Valley channel Fiow
order arealkm?} width{m} reachi{m} width{m} widthim} ratio characteristics
4 207.2 17.0 .32 40 150 4 broken rolling
Side Average Flow during Average Max fmum
Confine~ channel Tow Survey peak water pool
ment Pattern ocourence flow {m®/sec) temp{C) Turbidity depth{m)
X C Tow -- 0.75 0 Tow 1.2
% pocket- % class % class % class % class % class
% pool % run % riffle water I pools Il pogis iI1 poois IV pools ¥ pogls
0 60 40 0 0 0 - 100 0 0
% hed material D-30 H Stability Bank
% fines wgravel % rupble % _baulder zbedrock {cm) gradient rating form
17 30 43 10 g 40 1.1 88 repose
Bank Flogd % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkal
Process material debris debris debris canany overhang section
failing fluvial moderate  low 50 1 2 10
Water chemistry data '
Cond. Total Total
{umohs/ Alk, carbon phos. No,™ Ca+* Mg** Nat * 30,
any {mg/1) (mg/1) {mg/1) {mg/1} {mg/1) -~ {ma/1) {mg/1) (mg/1)  (mg/1)
40 35 1.36 .011 -— 10.0 027 0.7 -- 0.7
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {na/km} Year
Fish population data
e {Other species
Density {no/100 m® surface area} Wountain FrTTT
Cutthroat 8ull trout Whitefish 3rk trout
Age Age 1 Aoe 11 Age 1]+ Age O Age 1 Age 11 Age T1l+
0.2 0 0 0 d 0 present absent
Biomass {grams/100 m* surface area)
Cutthroat Bull trout
Age O Age | Age 11 Age 11+ Age § Age | Age 1] Age 111+
1 0 0 0 0 0 0



Table 19. Stream habitat and fish population data for Camas Creek Reach 2.
Upper Lower
Stream Reach Serial Reach Tributary reach tpger reach Lower
Name numbey number Length of boundary eley, (m} boundary aiev, lm)
Camas Cr. 002 DBV 8.3 North 2 km up from 1143 .2 km up from 1060
Fork Rt 7 Bridge mouth Dutch
Creek
Physical Habitat data
Ave. Ave. Ave. Valley-
Stream Drainage wetied depth for channal Vatiey channel Flow
grder area(km?} width{m} reachim} width{m} width{m} ratio characteristics
3 55.4 12.1 .22 18 60 3 broken rolling
Side Average Flow during Average Max imum
Confine- channel tow survay peak water pool
ment Pattarn accurence flow {m?/sec) temp{C} Turbidity depth{m)
X P Tow - 0.46 24 moderate 1.2
% pocket- % class % class % class % class % class
% pool L run % riffle water 1 poels 11 poois {11 pools 1V pools ¥ pools
1 48 37 14 5 11 6 78 0
% bed material D-30 % Stability Bank
% fines Zgravel % rubbie % boulder Zhedrock (cm) gradient rating form
20 30 30 20 0 68 1.0 80 repose
Bank Flocd % stable % cover-
Bark genetic plain Channel channel % cover- % cover snorkel
Process material debris dobris debris canopy cverhang section
failing fluvial Tow Tow 25 1 1 20
Water chemistry data
Cond. Total Total
{umohs / Alk. carbon phos. Hos" catt Mg++ Nat K S0y
cm} {mgsl) {mg/1} {mg/1) {mg/1) {mg/1) {mg/1} {ma/1} (ma/1y  {mg/l)
40 35 -- -- - - -- -- - -
Spawning data
Number of Number of Number of
bull trout Redd buil trout Redd bull trout Redd
redds in dens ity redds in density redds in density
reach {no/km) Year reach {no/km) Year reach (noskm) Year
Fish population data
Density [no/100 m® surface area} Haunta?:har specéiztern
Cutthroat Bull trout Whitefish- 3rik trout
Age § Age | Age 11 Age T1I+ Age § Age | Age |1 Age T1I+
0 0 0.2 0.7 a o ¢ R present absent
HBiomass {grams/100 m® surface area)
- Cutthroat Bull trout
Age O Age I Age 1] Age IIi+ Age @ Age 1 Age |1 Age 111+
0 0 2 22 0 G 0 0
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Table 20. Stream habitat and fish population data for Camas Creek Reach 3.
Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Nama mmber number Length of boundary elev.{m} boundary 2ley. {m}
Camas Cr. 003 DBU 8.7 North Rogers Lake 1155 2 km up from 1143
Fork Rt. 7 Bridge
Phygical Habitat data
Ave, Ave, Ave. Valley-
Stream Drainage wettad depth for channe] Yaliay Channel Flow
order area(km’}  width{m) reach{m} widthim} width{m) ratio characteristics
2 12.0 1.50 20 440 20 Tacid
Side Avarage Flow during Average X irmum
Confine- channel Tow survey peak water poa) ;
ment Pattern ogcurence flow {m*/sec) temp(C} Turbidity depth{m)
U P moderate . --. .56 -- high 2.5
% pocket- % class % class % class % class % class
% pool % oorun % riffle water I pools {1 pools 11! pools 1V pools ¥ poois
4 100 0 0 0 0 0 100
% bed material D-80 % Stability Bank
% fines igravel % rubhle % bouider %bedrock {cm) gradient rating form
100 0 0 0 0 1 0.1 63 flat
Bank Flgod % stable % cover-
Bank genatic plain {hannei channei % cover- I cover snorkel
Process material debris debris debris canopy overhang section
stable fluvial Tow Tow 90 1 1 -
Hater chemistry data
Cond. Total Total
{umohs/ Ajk. carbon phos. o~ ™ ﬂg++ at K" 504
o) (mg/1) (mg/1) mg/l)  (mg/1)  {mg/1) {mg/1)  (mg/1)  (mg/1)  fmg/1)
Spawning data
Numher of Number of Number of
byil trout Redd bull trout Redd bull trout Redd
redds ir density redds in density redds in density
reach {no/km) Year reach {no/km) Year reach {no/km} Year
Fish population data
. 2 . Other species
Density {no/i00 m® surface area) Mountain Fastorn
Cutthroat B3ull trout whitefish Srk trout
Age § Ace | Age 11 Age T17+ Age O Age I Age 11 Age 11+
G 0 0 0 0 G 0 ¢ absent absent
Biomass (grams/100 m° syrface area)
: fytthroat i Bull trout
Age Age I Age [i Age 11+ Age § Age 1 Age 11 Age 11+
0 0 0 0 0 0 0 0
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Tahle 21. Stream habitat.and fish populaticn data for Dutch Creek Reach 1.
Upper Lower
Stream Reach Serial Reach Tributary reach Upper raach Lower
Hame nymber number  Length of houndary elev.(m} boundary elev, (m}
Dutch 00T bBZ2 7.6 North 4.7 km up from 1195 mouth 1085
Creek Fork Rt. 7 bridge
Physical Habitat data
Ave. Ave. Ave. Valley-
Stream Drainage wetted depth for channel Valley channel h Flow
prder arga{km?)  width{m} reach{m) width{m) widthim) ratie characteristics
3 71.2 8.6 .22 14 200 14 rolling
Side Average Flow during Avarage Max imum
Confine- channel low survey peak water pool
ment Pattern occurence flow {m!/sec} temp(() Turbidity depth(m)
X p moderate -- 0.29 -- low 1.0
% pocket- % class % class % elass % class % class
% pool % run % riffie water 1 pools 11 pools 111 pools IV peols ¥ pools
3 57 37 3 6 31 19 44 0
4 bed material 0-90 4 Stability Bank
% fines Zgravel % rubble % boulder %bedrock {cm) gradient rating form
30 40 20 10 a 2 1.8 91 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy gverhang section
failing fluvial moderate  low 10 10 3 13
Water chemistry data
Cond. Total Total
{umohs/ Alk. carbon - phos. No s~ Cal'M Mg++ Nat k" S0.
cm) (mg/1) (mg/1} {mg/1) {mg/1) {ma/1) (ma/1) (ma/1) {mg/1) {mg/1}
Spawning data
Humrber of Number of Number of
buill trout Redd bull trout Redd butl trout Redd
redds in density redds in density redds in density
reach (no/km} Year reach {no/km} Year reach {nofkm) Year
Fish population data
: 2 Other speciss
Density (po/100 m* surface area)l Woumtain Fasiern
Cutthroat Buil trout whitafish Srk trout
Age U Age T Age 11 Rae T1]+ Age O Age | Age I} Age [1i+
2.1 1.5 2.3 5.2 0 0 0 0 present absent
Biomass {grams/100 m® surface area)
Cutthroat Bull trout
Age { Age | Age Il Age 111+  Age 0 Age 1 Age 11 Age 111+
2 10 28 162 g 0 0 0
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Table 22. Stream habitat and fish population data for Dutch Creek Reach 2.

Upper Lower
Stroam Reach Serial Reach Tributary reach Upper reach Lower
Hame nusber number  Length of boundary elev.{m} boundary eiev.{m}
Dutch 002 DBl 5.5 HNorth 10.2 km up 1304 4.7 km up from 1195
Creek Fork from Rt. 7 Rt. 7 bridge
Road::
Physical Habitat data
Ave. Ave. Ave. valley-~
Straam Drainage wetted depth for channal Valley channel Flow
order area{km?} width{m} reachim} width{m} widthim) ratio characteristics
2 - 6.6 .25 14 100 7 broken/rolling
Side Average Flow during Average Max imum
Confine- channe] Tow survey peak water pool
ment Pattern occurence flow {m®/3ec) temp{C) Turbidity depthim)
X P moderate - 0.30 - nil 1.0
% pocket- % class % class % class % ¢class % class
% pool % run % riffle water I pools 11 pools 111 ponls IV pools ¥ pools
5 45 47 3 0 29 29 42 0
% bed material 0-90 % Stability Bank
% fines Sgravel 2 rubble % boulder %bedrock {em) gradient rating form
i0 490 30 20 0 60 2.0 24 repose
Bank flood % stable % cover-
Bank gepetic plain Channel channel % cover % cover snorkel
Process material debris debris _debris cangpy gverhana section
failing fluvial Tow Tow 30 16 15 17
Water chemistry data
Cond. Total Total
{umohs/ Atk. carbon phos. Mo;” Ca++ Mg++ Ha+ ' S0
cm} {ma/1) (mg/1) (mg/1) {mg/1) {mg/1) {mg/1) (mg/1) mg/1}  (mg/1)
Spawning data
Nurber of Humber of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {no/km) Year
Fish popuilation data
Density {no/100 m? surface area} Hounta?:her specgg:terﬂ
Cutthroat ' Byll trout whitafish 3rk trout
Age T Age | Age 1] Age 111+ Age Age ] Age 11 Age 11+
10.6 5.7 3.8 2.7 0 0 0 0 absent absent
Biomass {qrams/100 m® syrface area)
- Cutthroat Bull trout
Age 0 Age | Age 11 Age III+ Age § Age 1 Age 11 Age 111+
i2 39 46 84 8] g 0 0
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Table 23. Stream habitat and fish population data for Dutch Creek Reach 3.
Upper Lower
Stream Reach Serial Reach  Tributary reach Upper reach Lower
Name number number Length of boundary eltev.{m} boundary elev. (m)
Dutch 003 DBZ 4.9 North Dutch Lake 1801  10.2 km up from 13064
Creek ' Fark Rt. 7 road '
Physical Habitat data
Ave, Ave, Ave. Yalley-
Stream Drainage wetted depth for channel Valley channel Flow
order areal{km?) width{m} reach{m) width{m} width{m) ratio characteristics
2 - 5.0 .24 14 50 4 broken
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattarn gecurence flow {m®/sec} temp(C) Turbidity deoth{m}
F P moderate - 0.20 - Tow 1.0
% pocket- % class % class % class % class % ¢lass
% pool % run % riffle water 1 pools 11 pools 111 pools 1V peols ¥ pools
5 53 16 26 0 13 12
4 bed material 3-90 % Stability Bank
% fines Yaravel % rubble % boulder spedrock {cm} gradient rating form
20 30 20 30 0 104 10.1 82 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy overhang section
failing fluvial moderate Taw 30 3 10 18
Water chemistry data
Cond. Total Total
{umohs/ Alk. carbon phos. No,© . Ca't Mgt wat Kt 50,
emj (mg/1)} {my/1} (mg/1) tmg/1) {mg/1) tmg/1} {ma/1) {mg/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Radd bull trout Redd
redds in density redds in density redds in density
reach (po/km} Year reach {no/km) Year reach {(no/km} Year
Fish population data
Density (no/100 m* surface area; Mountagzher Snecézztern
: Cutthroat Bull trout Whitefish 8rk trout
Age O Age | Age 11 Bge T1i+ Age O Age | Age 11 Age 111+
0.7 O 1.3 1.6 0 0 0 0 absent absent
Biomass (arams/100 m® surface area) :
Cutthroat ] Bull trout
Age O Age | Age 11 Age 111+  Age 0 Age | Age J] Age 111+
1 0 i6 50 0 0 0 e



ANACONDA CREEK DRAINAGE
ANACONDA CREEK REACH I

Channel Characteristics: Date surveyed: 8-8-80 (Figure 10)

Anaconda Creek Reach I is a third order tributary in the North
Fork drainage. Average wetted width was 7.6 m and the average depth was
20 cm. Reach I of Anaconda Creek was made up of 55% run, 30% riffle,
11% pocketwater and 4% pool. Channel debris was low, with 35% being
stable. Overhanging vegetation provided slight bank cover, while instream
cover was moderate. Stream gradient was 2.0%, and the D-90 was 38 cm. The
lower 1.5 km of this reach was a marsh area partially formed by beaver
activity.

Vailey Characteristics:

The upper bank slope was 30-40% and the reach had a valley to channel
ratio of 3:1. The average valley width was 75 m. Reach I was occasionally
confined and had an irregular meandering pattern.

Fish Populations: (Figure 11)

Westslope cutthroat, mountain whitefish, longnose suckers and sculpins
were observed in this reach. This reach was an important cutthroat
rearing area supporting migratory and resident populations at a density of
10.5 age I or older fish per 100 m? surface area.

ANACONDA CREEK REACH II

Channel Characteristics: Date surveyed: 8-9-80 (Figure 10)

Anaconda Creek Reach Il is a second order tributary in the North Fork
drainage. Average wetted width was 5.4 m and average depth was 15.5 cm.
Reach II consisted of 90% riffle, 5% run and 5% pocketwater. Channel
debris was low with 30% being stable. Overhanging vegetation provided
only a trace of bank cover while instream cover was moderate. Stream
gradient was 11.7% and the D-90 was 44 cm.

Vailey Characteristics:

The upﬁer bank slope gradient was 3G-40% and the valley to channel
ratio was 2:1. The average valley width was 2C m. Anaconda Creek was
occasionally confined and had an irregular pattern.

Fish Populations: (Figure 11)

Westslope cutthroat trout and sculpins were observed in Reach II.
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Table 24. Stream habitat and fish population data for Anaconda Creek Reacn 1.
Upper Lover
Stream Apach  Serial Reach  Tributary reach Upper reach Lower
Kame number number  Length of boundary elev.{m} boundary eley.{m)
Anaconda North Falls 15 km
Creek 001 DBS 18.4 Fork up from mouth 1399 mouth 1021
Physical Habitat data
Ave. Ave. Ave. Vailey-
Stream Drainage wetted depth for channei Valléy channal Flow
order area{km?}  width{m) reach{m} widthim}  width{m) ratio characteristics
3 101.5 7.2 .18 29 75 3 broken rolling
Side Average Flow during Average Max imunm
Confine- channel Tow survey peak water pool
ment Pattern gccurencs flow {m®/sec) temp{C) Turbidity depth(m}
X P moderate g0.21 0.21 21 low 0.9
% pockat- % class % class % class % ¢lass 3 class
s peel % run % riffle water I pools 11 nools i1l pools {¥ pgols Y poots
5 54 38 3 11 45 22 22 0
% bed material 2~9G 5 Stability Bank
% fines igravel % rubble 7 boulder thedrock {em) gradignt rating form
30 40 20 10 0 38 2.0 93 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris Canopy averhang section
failing fluvial Tow Tow 35 6 6 14
Water chemistry data
Cond. Total Total - + N ‘
{umohs/ Alk. carbon phas . " Ca Ha Na K <0y
cm} {mg/1) (mg/1) {mg/1} {ma/1) {mg/1) {ma/1) {mg/1}) {mg/1) {mg/1}
33 19 1.20 .007 -~ - 5.8 017 1.8 -- 0.9
Spawning data
Number of Number of Number of
bylt trout Redd bull trout Redd buil trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach fno/km) Yoar reach {no/km) Year
Fish population data
iy 2 o Qther snecies
Density {no/100 m* surface area) WounTTIn Tactern
Cutthroat Bull trout whitefish 3rk trout
Age O Age 1 Age 11 Age TI+ Ace [ Age | Age 11 Age 111+
3.2 3.6 3.8 3.1 0 0 0 0 present absent
Biomass f{grams/100 m®? surface area)
Cutthroat Bull trout
hge 0 Age | Age 11 fage IT1+ Age 0 Age | Age 11 Age 111+
4 24 46 a7 ¢ 0 0 0
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Table 25. Stream habitat and fish population data for Anaconda Creek Reach 2.
Upper Lower
Stream Heach Serial Reach Tributary reach Upper reach Lower
Name number number Leagih of houndary glev.(m)] boundary eley.{m)
Anaconda North Anaconda Falls 19 km up
Creek 0C2 DB4 6.1 Fork lLake 2112 from mouth 1399
Physical Habitat data
Ave. Ave. Ave. Valley-
Stream Drainage wetted depth for channel Valley channel Flow
grder area{km?} width{m} reach{m) width(m) width(m} ratio characteristics
2 - 5.4 .16 9 20 2 broken roliing
Side Average Flow during Avarage Max imum
Confine- channel Tow survey peak water pogl
ment Pattern accurence flow {mi/sec) temp(C} Turbidity depthi{m])
X P moderate  -- 0.10 -- low 0.7
% pocket- % class % class % class “ class % cliass
L pool % run % riffie water 1 pools 11 pools {11 peols IV pools ¥ pools
0 5 o0 5 0 0 17 83 0
% bed material - n Stability Bank
» fines Zgravel % rubble % bouider “bedrock {cm]) gradient rating form
10 40 30 19 1 44 11.7 95 repose
Bank Fiood £ stable % cover-
Bank genetic plain Channel channel ©ocover- % cover snorkel
Process materiai debris debris debris canopy gverhang section
failing fluvial Tow Tow 30 3 3 20
Water chemistry data
Cond, Total Total - " . .
{umohs / Alk. carbon phos. Mo, Ca Mo~ Na K 0,
cm) (mg/1} {mg/1) {mg/1)} {mg/1) {mg/1) {ma/1) (mg/1) (mg/1}  {mg/1]
Spawning data
Number of Number of Number of
bull trout Redd bull trout Regd bull trout Redd
redds in density redds in density redds in density
reach {na/km) Year reach {no/km) Year reach {(no/km) Year
Fish population data
. Other species
Density (no/100 m® surface area) AooRaTa Setern
Cutthroat Bull trout Whitefish S8rk trout
Age O Age 1 Age 11 Age 111+ Age 0 Age 1 Age 11 Aoe TI1+
J 0 0.5 2.6 g 0 0 0 absent absent
siomass (grams/100 m® surface area) '
Cutthroat Bull trout
Age Age 1 Age i} Aoe 111+ Age O Age | Age 11 Age JIi+
0 0 & 81 -0 0 0 0



LOGGING CREEK DRAINAGE
LOGGING CREEK REACH I

Channel Characteristics: Date surveyed: 8&-21-80 (Figure 12)

Reach I of Logging Creek is a third order tributary to the North Fork.
Average wetted width was 10.3 m with an average depth of 33.5 cm. This
reach contained 32% run, 61% riffle and 7% pocketwater. Channel debris
was low with 50% being stable. Very little bank cover was present and
instream cover was low to moderate. Channel gradient was 1.58% and the
D-90 was 34.9 cm. Logging Creek originated from Logging Lake located
7.5 km above the mouth.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 10:1. The average valley width was 175 m. The channel was
entrenched and had an irregular pattern.

Fish Populations: {Figure 13)

Cutthroat trout, mountain whitefish, largescale suckers, longnose
suckers, redside shiners, sculpins, squawfish and bull trout were observed
in this reach. Cutthroat (2.6 per 100 m®)} and suckers were the most
abundant species. Suckers are known to spawn in this reach., Numerous
juvenile cutthroat trout were trapped moving downstream indicating this
creek may be used by migratory cutthroat stocks. Only one juvenile
bull trout was trapped moving downstream and none were seen in snorkeling
transects.
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Table 26. Stream habitat and fish population data for Logging Creek Reach 1.
Upger Lower
Stream Reach Serial Reach Teibultary reach Upper raach Lower
Name number nrusber Length of boundary elev.{m] boundary aley, (m)
Logging 001 DEC 7.2 North Logging Lake  1161.0 mouth '1046.0
Creek Fork
Physical Habitat data
Ave, Ave. Ave, Valley~
Stream Drainage wetted depth for channe] Valley channetl Flow N
order areal{km?) widthim} reachim} width{m)  width(m} ratio characteristics
3 4.5 11.0 .34 17 175 10 broken/rolling
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern pcourence flow {m®/sec} temp{() Turbidity depth{m}
E p moderate .82 1.7 22 Tow 1.0
% pocket- % class 7 class % class % ¢class % class
% pool % run % riffle water 1 pools 11 pools 111 pools 1V pools ¥ pools
0 30 63 7 0 0 25 75 0
% bed material D50 4 Stability Bank
% fines fgravel ¥ rybbie % boulder Zbedrock {cm} gradient rating form
20 30 30 19 1 35 1.6 105 rencse
Bank Flotd % stahie % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris CANOPY averhang sectign
failing fluvial moderate low 50 10 10 13
Water chemistry data
Cond. Totdl Total - o . R
(umohs/ Alk. carbon phos. No,~ Ca Mo Ha 4 $0.
o (mg/1) (mg/1} mg/l)  Img/1)  {mg/1) {mg/1)  (mgs1)  (mg/}  (ma/¥)
25 23 1.04 008 0.00 6.4 1.7 1.0 0.17 0.8
Spawning data
Number of Number of Number of
byll trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Yoar reach {no/km} Yaar reach {no/km) Yoar
Fish population data i
Density {no/100 p? surface area) %ounta?:her 5pecggzters
Cutthroat Bull trout whitefish 83rk trout
Age O Age | Age 11 Age T11+ Age O Age 1 Age 11 Age TII+
3.2 .9 1.0 o7 - - - - present absent
Bjomass {grams/100 m° surface area}
Cutthroat : By}l trout
Age § Age ] Age II Age 111+ Age O Age | Age 11 Age 111+
3.5 6.2 12.2 21.8 - - - --



COAL CREEK DRAINAGE

COAL CREEK REACH I

Channel Characteristics: Date surveyed: 9-4-79 (Figure 14)

Coal Creek Reach I is a fourth order tributary to the North Fork.
Average wetted width was 15 m and the average depth was 29 cm. This
reach was composed of 60% riffle, 30% run, 6% pocketwater and 4% pool.
Channel debris was Tow, with only a trace being stable. Overhanging
vegetation provided low bank cover and instream cover was low. Stream
gradient was 1.2% and the D-90 was 46 cm. ‘

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 20:1. The average valiey width was 200 m. Reach I was occa-
sionally confined and had an irregular pattern.

Fish Populations: (Figure 15)

Bull trout, westslope cutthroat, mountain whitefish, shorthead sculpins
and slimy sculpins were observed in this reach. Migratory cutthroat
and bull trout utilized Reach I as a migration corridor to upstream
spawning areas and the upper reach break was located just below a high
density bull trout spawning area. Low density populations of juvenile
bull trout and resident cutthroat were noted.

COAL CREEK REACH II

Channel Characteristics: Date surveyed: 9-14-79 (Figure 14)

Coal Creek Reach II is a fourth order tributary in the North Fork
drainage. Average wetted width was 11.5 m and the average depth was 31
¢m. Reach II was composed of 50% run, 20% riffle, 10% pool and 10%
pocketwater. Channel debris was moderate with 20% being stable.
Overhanging vegetation provided Tow bank cover and instream cover was
Tow. Stream gradient was 1.0% and the D-90 was 33 cm. Some beaver
activity was noted below the Dead Horse Creek Bridge.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 10:1. The average valley width was 200 m. This reach was
occasionally confined and had an irregular pattern. '
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Fish Populations: (Figure 15)

Bull trout, westslope cutthroat and sculpins were observed. This
reach was extremely important for bull trout spawning and contained two
high density spawning areas. In 1979, a density of 6.6 redds per kilo-
meter was found in the high use area. An average of 46 bull trout redds
were enumerated annually during four years of survey.

COAL CREEK REACH III

Channel Characteristics: Date surveyed: 9-11-79 (Figure 14)

Coal Creek Reach III is a third order tributary in the North Fork
drainage. Average wetted width was 7.5 m and the average depth was
18 cm. This reach was composed of 60% run, 30% riffle, 7% pocketwater
and 3% pool. Channel debris was moderate with 30% being stable. Instream
cover was moderate to high and overhanging vegetation provided low bank
cover. Stream gradient was 2.2% and the D-90 was 40 cm.

VYalley Characteristics:

The upper bank slope was 30-40% and the valley to channel ratio was
12:1. The average valley width was 100 m. The reach was unconfined to
occasionally confined and had an irregular pattern.

Fish Populations: (Figure 1%)

Bull trout, westslope cutthroat and sculpins were observed in this
reach. Density estimates showed Reach III to be an important rearing
area for juvenile bull trout with 1.6 age I or older fish per 100 m?
surface area.

COAL CREEK REACH IV

Channel Characteristics: Date surveyed: 8-12-79 (Figure 14)

Coal Creek Reach IV is a second order tributary in the North Fork
drainage. Average wetted width was 4 m and the average depth was 8 cm.
This reach consisted of 50% run, 40% riffle, 8% pocketwater and 2%
pool. Channel debris was Tow with 30% being stable. Instream cover and
bank cover were low. Stream gradient was 7.5% and the D-90 was 40 cm. Many
chutes and cascades were created by imbedded logs and boulders.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 3:1. The average valley width was 20 m. This reach was occasion-

ally confined and had an irregular pattern.
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Fish Populations: (Figure 15)

Bull trout, westslope cutthroat, and sculpins were observed. It was
possible both migratory cutthroat and bull trout utilized the lower
portion of this reach for spawning. A considerable number of resident
cuttthroat were also found in this reach.

Cyclone Creek Reach I

Channe] Characteristics: Date surveyed: 9-5-79 (Figure 14)

Cyclone Creek Reach I is a third order tributary in the Coal Creek
drainage. Average wetted width was 1.2 m and the average depth was 10 cm.
Reach I was composed of 60% run, 30% riffle, 8% pocketwater and 2%.pool.

Channel debris was Tow with 40% being stabTe. QOverhanging stream vegetation
provided moderate bank cover and instream cover was moderate. Gradient was
1.5% and the D-90 was 20 cm.

Yalley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 140:1. The average valley width was 500 m. Cyclone Creek was
generally unconfined, but was confined for short distances. The stream

pattern was sinuous.

Fish Populations: (Figure i5)

Bull trout, westslope cutthroat, mountain whitefish, and shorthead
sculpins were observed. Migratory and resident cutthrcat utilized
Reach I for spawning and rearing. Density estimates of 12.9 age [ or
older cutthroat indicated an important rearing area.

Cyclone Creek Reach II

Channel Characteristics: Date surveyed: 9-20-79 (Figure 14)

Cyclone Creek Reach II is a third order tributary in the Coal Creek
drainage. Average wetted width was 3 m and the average depth was 20 cm.
This reach consisted of 60% run, 30% riffle, 7% pocketwater and 3% pool.
Channel debris was Tow with 100% being stable. Overhanging vegetation
provided abundant bank cover and instream cover was low. Stream gradient
was 3% and the D-90 was 35 cm. A major slump zone occurred near the midway
point of the reach.

Valley Characteristics:

The upper bank slope gradient was 30-40%, and the valley to channel
ratio was 6:1. The average valley width was 40 m. This reach was fre-
quently confined and had a sinuous pattern.
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Fish Populations: (Figure 15)

Westslope cutthroat and sculpins were found in Reach II. Migratory
and resident cutthroat utilized Reach II for spawning and rearing. Density
estimates of 36.3 dge I or older cutthroat per 100 m? surface area
indicate an extremely important rearing area.

Dead Horse Creek Reach 1

Channel Characteristics: Date surveyed: 9-18-79 (Figure 14)

Dead Horse Creek Reach I is a third order tributary in the Coal Creek
drainage. Average wetted width was 3.5 m and the average depth was 17 cm.
This reach was composed of 60% riffle, 30% run, 8% pocketwater and 2%
pool. Channel debris was moderate with 20% being stable. A large area
of blowdown increased debris levels in the stream for about 2 kp
in the upstream portion. Overhanging vegetation and instream cover were
moderate. Stream gradient was 3.8% and the D-90 was 37 cm.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 3:1. The average valley width was 32 m. This reach was
frequently confined and had an irregular pattern.

Fish Populations: (Figure 15)

Westslope cutthroat were observed in this reach. A good popu?atién of
small, resident cutthroat was present.

Dead Horse Creek Reach II

Channel Characteristics: Date surveyed: 9-17-79 (Figure 14)

Dead Horse Creek Reach II is a second order tributary in the Coal
Creek drainage. Average wetted width was 2 m and the average depth was 13 cm.
This reach was composed of 40% riffle, 40% run, 19% pocketwater and 2% pool.
Channel debris was low with 20% being stable. Overhanging vegetation
provided very low cover, while instream cover was high. Stream gradient
was 7.9% and the D-90 was 65 cm. Log jams and small cascade areas were
common in the upstream portion.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was 3:1. The average valley width was 24 m. Dead Horse Creek was
occasionalily confined and had an irregular pattern.
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Fish Populations: (Figure 15)

Westslope cutthroat were observed in this reach. A moderate population
of small, resident cutthroat was present.

Sguth Fork Coal Creek Reach I

Channel Characteristics: Date surveyed: 9-11-79 (Figure 14)

South Fork Coal Creek Reach I is a third order tributary in the Coal
Creek drainage. Average wetted width was 6 m, and the average depth was
22 c¢cm. This reach was composed of 50% riffle, 40% run, 7% pocketwater and
3% pool. Channel debris was moderate to low with 20% being stable. Over-
hanging vegetation and instream cover were moderate. Stream gradient
was 3.0% and the D-90 was 38 cm.

VYalley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 4:1. The average valley width was 58 m. The South Fork was
occasionally confined and had an irregular pattern.

Fish Populations: (Figure 15)

Westslope cutthroat and bull trout were observed in Reach I. Spawning
by migratory bull trout was documented with an average of 10 redds
enumerated annually during four years of survey. Density estimates of 1.5
age I or older bull trout indicated an important rearing area. Migratory
cutthroat may be present and a resident population also existed.

South Fork Coal Creek Reach Il

Channel Characteristics: Date surveyed: 9-1-79 (Figure 14)

The South Fork of Coal Creek Reach II is a second order tributary in
the Coal Creek drainage. Average wetted width was 3.5 m with an average
depth of 12 cm. Reach II consisted of 50% riffle, 30% run, 12% pocketwater
and 8% pool. Channel debris was low with 30% stable material. Instream
cover and bank cover were both low. Stream gradient was 11.1% and the
D-90 was 50 cm.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 3:1. The average valley width was 50 m. Reach II was occasionally
confined and had an irregular pattern. Flood plain debris was moderate to
high.



Fish Populations: (Figure 15)

Bull and westslope cutthroat trout were found in Reach II. Resident
cutthroat were present. Migration is blocked by a 20 m high and
25 m long cascade at the lower end of the reach; however, bull trout
spawning was observed below this barrier.

Mathias Creek Reach |

Channel Characteristics: Date surveyed: 9-11-79 (Figure 14)

Mathias Creek Reach I is a second order tributary in the Coal Creek
drainage. Average wetted width was 4.5 m and the average depth was 19 cm.
Reach I was composed of 40% run, 30% riffle, 21% pocketwater and 9% pool.
Channel debris was high with 25% being stable. Overhanging vegetation was
abundant and instream cover was high. Stream gradient was 2.4% and the
0-9C was 30 cm. Many side channels and a series of beaver dams were
found. '

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel ratio
was 22:1. The average valiey width was was 200 m._ Reach I was unconfined and
had an irregular pattern.

Fish Populations: (Figure 15)

Westslope cutthroat and bull trout were observed in Reach I. Spawning
by migratory bull trout was documented with an average of 10 redds
enumerated annually during four years of survey. Density estimates of
1.9 age I or older bull trout indicated an important rearing area.

Mathias Creek Reach II

Channel Characteristics: Date surveyed: 9-11-79 (Figure 14)

Mathias Creek Reach II is a second order tributary in the Coal Creek
drainage. Average wetted width was 3.5 m and the average depth was 22 cm.
Reach II was composed of 40% run, 40% pocketwater, 10% riffle and 10% pool.
Channel debris was moderate and 20% was stable. Bank cover was moderate
and instream cover was low. Stream gradient was 8% and the D-90 was 100 cm.

Valley Characteristics:

The upper bank sTope gradient was 30-40% and the valley to channel
ratio was 9:1. The average valley width was 65 m. Reach II was occasion-
ally confined and had a sinuous pattern.



Fish Populations: (Figure 15)

Mathias Creek Reach II has been shocked and snorkeled during the 1979
and 1980 field season. No fish were observed or captured during these
times. A series of beaver dams at the upper end of Reach I may impede
movement of trout into Reach II.
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Table 27. Stream habitat anq fésh population data for Coal Creek Reach 1.

Upper Lower
Stream Reach  Serial Reach Tributary reach Upper reach Lower
Name number number  Length of houndary elev.{m) boundary elev.{m}
Coal 001 DAM  10.1 North .6 km above 1146.0 mouth 1026.0
Creek Fork Dead Horse
Physical Hahitat data
Ave. Ave. Ave. Yalley-
Stream Drainage wetted depth for channel Vailtey channgl Flow
order. areal(km®) widthi{m) reach{m) widthim} width(m) ratio characteristics
4 211.5  15.0 .29 7 20 21 4 swirling/rolling
Side Average Flow during Average Max imum
Confing- channe] Tow survey peak water pool
ment Pattern gceurence flow {m*/sec} temp(C} Jurbidity depthim}
X P Tow - -~ -- Tow
% pocket- % class % class % class % c¥asg"4 % class
% pool % run % riffle water 1 poois il pools 111 pootls IV oools ¥ pools
4 50 40 6 23 S 7 50 11
% bed material D-%0 4 Stability Bank
% fines 4gravel % rubble % bouider hedrock {cm) gradient rating farm
0 0 0 0 . 0 40 1.2 8% repose
Bank Fiood % stable % cover-
Bank genetic ~ plain Channel channel % cover- % cover sngrkel
Process material debris debris debris Canopy overhang section
failing  fluvial Tow Tow 3 1 1 10
Water chemistry data
Cond. Total Total
{umohs/ Alk, carbon phos. Moy~ ca++ Mg++ Ha* gt S04
cm) {mg/1) {mg/1) {mg/1)} {mg/1) {ma/1) (ma/1) {(mg/1} {mg/1) {mg/1}
82 73 0.65 007 0.02 20.5 068 1.2 -- 1.1
Spawning data
Number of RNumber of Number of
bull trout Redd bull trout Redd butt trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km) Year reach {no/km) Yagr
1 1.6 30 0 Q.0 79 0 0.0 81
Fish popuiation data
R i {Jther species
Density (no/100 m® surface area) Moo Tain TasTern
Cutthroat Bull trout Whitefish grk trout
Ace O Age |1 Age il Age IT1+ Age O Age 1 Age 1] Age Ji1l+
0 0 0.9 0 0 0 0 Q present absent
Biomass {grams/100 m? surface area)
Cutthroat 7 Bulil trout
fge G Age I Age 11 Age 111+ Age 0 Age 1 Age 11 Age 11T+
0 0 11 0 4] g 0 0
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Table 28. Stream habitat and fish population data for Coal Creek Reach 2.
tipper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number Length of boundary elev.!m] boundary eley.{m] .
Coal 002 DAL 8.4 North 2.2 km above 1224.0 .6 km above 1146.0
Creek Fork south fork Dead Horse
Coal
Physical Habitat data
Ave, Ave. Ave. valley-
Stream Drainage wetted depth for ¢channel valley channel Flow
grder area{km?) width{m) reach{m)- width{m} width{m) ratio characteristics
4 -= 11.5 .31 19 400 10 swirling/placid
Side Average Flow during Average Max imum
Confine~ channel Tow survey peak water pool
ment Pattern sceurence flow {m’/sec} temp(C) Turbidity deothim)
C P moderate - -~ 16 Tow 2.0
% pocket- % class % class % class % class % class
% pool % run % riffle water 1 pools 11 pools 111 pools I¥ pools V pools
10 60 20 10 25 10 3
% bed material 5-50 5 Stability Bank
% fineg Zgravel % rubble % boulder Zbedrock {cm} gradient rating form
20 10 30 20 20 46 1.0 103 repose
Bank Flood % stable % cover~
Bank genetic ptain Channel channel % cover- % cover snorkel
Process material debris debrisg debris CANOPY gverhang section
failing fluvial moderate moderate 20 2 2 0
Water chemistry data
Cond. Total Total
{umohs/ Atk. carbon phos. Noy~ ga™t Mg++ Na® «* S0
em} (mg/1) {mg/1) {mg/1} {ma/1) {ma/1} {mg/1) {ma/1} (mg/3}  {mg/1)
Spawning data
Nunber of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km} Year reach {no/km} Year
47 6.2 80 40 5.3 79 29 3.9 81
Fish population data
Density (no/100 m® surface area) Mounta?iher spac;;:tern
Cutthroat Bull trout Whitefish Brk trout
Age § Age I Age 11 Age JII+ Age 0 Age 1 Age 11 Age T11+
0 ¢ 0 0 4] ¢ 0 0 absent absent
Biomass {grams/100 m* surface area)
Cutthroat Bull trout
Age O Age 1 Age 11 Aga I+  Age O Age | Age |1 Age 111+
0 G 0 0 0 0. 0 0
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Table 29. Stream habitat and fish population data for Coal Creek Reach 3.
Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number oumber Lenoth of boundary elev.({m] boundary gley, (m)
Coal 003 DAK 10.5 North Jjunction with 1620.0 2.2 km above 1224.0
Creek Fork north head- south fork
waters Coal
Physical Habitat data
Ave. Ave. Ave, Valiey-
Straam Orainage wetted depth for channel Valiey channel Fiow
order areal{im®) widthim} reachi(m) width{m} width{m) ratio characteristics
3 - 4.0 .18 7 100 13 swirling
Side Average Flow during Average Maximum
Confing- channel Tow Survey peak water pool
ment Pattern gocurence flow {m?/sec) temp(C) Turbidity depthim)
U P Tow - -- -- Tow 1.3
% pocket- % class 1 class % class % class % ¢lass
% pool ¥ run % riffle water 1 pools i1 pools 11! pogis 1Y pools ¥ pools
3 60 30 7 3
% bed material B-80 % Stability Bank
% fines aravel % rubble % boulder %bedrock {cm} gradient rating form
20 35 25 19 1 40 2.2 a8 repose
Bank Fiood % stable i cover-
Bank genetic plain Channel channel % cover- % cover snorket
Process matarial debris debris debris Canopy overhang section
stable Fluvial moderate moderate 30 2 10 26
Water chemistry data
Cond. Total Total
{wmohs/ Alk, carbon phos. Noy~ Ca++ Mg++ ﬂa+ Kt _ S04
cmi (mg/1) (mg/1) (mg/1) {mg/1} (/1) (mg/1) {mas1} {mg/3)  {mg/1)
Spawning data
Numher of Number of Number of
bull trout Redd buil trout Redd buil trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km) Year reach {no/km} Year
0 0 80 4 0.4 75 1 0.1 81
Fish population data
Density (no/100 m® surface area} Meunta?:her specg::terﬂ
Cutthroat Buil trout Whitefish 3rk trout
Ace O Age | Age 11 Age IT1+ fge O Age | Age 11 dae 11+
6.7 1.2 2.4 3.4 0.0 1.2 0.4 0.0 absent absent
Biomass (grams/100 m* surface area)
Cutthroat Buil trout
Age 0 Age 1 Age 11 Age IIf+  Age O Age 1 Age 1] Age J11+
1 8 29 106 0 11 g 0
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Table 30. Stream habitat and fish papg]atjon #qta for Coal Creek Reach 4.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number Length of boundary elev, {m} boundary elev. (@}
Coal 004 DAJ 2.2 North headwaters 1646  Jjunction with' 1478
Creek Fork north head- |
water
Physical Habitat data
. Ave. Ave. Ave. valley-
Stream Drainage wetted depth for channel Vatley channel Flow
grdar area{km?). width{m) reach{m} width{m} width{m) ratio characteristics
2 - 4.0 .08 20 200 3 tumbling/rolling
Side Average flow during Average Max imum
Confine- channel Tow survey peak water peol
ment Pattern  occurence flow {m?/sec) temp(C) Turbidity depth{m)
X P nil - 0.3 -- Tow 1.5
% pocket- % class % ¢lass % class % class % class
% pool % run % riffle water I pools 11 pools 111 pools 1V pools ¥ pools
13 60 20 7 0 7 17 26 43
% bed material D- 50 % Stability Bank
3 fines Zgravel % rubble % boulder Fhedrock {cm) gradient rating form
40 40 10 8 2 33 7.5 89 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy overhang section
stable bedrock moderate Tow 30 2 210 0
Water chemistry data
Cond. Total Total
{umahs/ Ak, carbon phos. Koy~ ™ Mg++ Na® «* 50
cm) {mg/1} {mg/1) (mg/1) (mg/1) {mg/1} {mg/1) {ma/12 (mg/1)  f{ma/1}
Spawning data
Kumber of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {nofkm) Year reach {no/km) Year
Fish population data
Pensity (no/1G0 m® surface area) Mcunta?:her specé::tern
Cutthroat Bull trout whitefish 3rk trout
Age 0 Age | Age 11 Age 111+ Age Q Age | Age 11 Age T1l+
4] 0 Q 0 0 0 0 0 absent absent
Biomass (grams/l100 m* surface area)
Cutthroat i Bull trout
Age O Age 1 Age il Age 111+ Age 0 Age | Age i1 Age 111+
0 0 0 0 0 g 0 0
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Table 31. Stream habitat and fish population data for Cyclone Creek Reach 1.
Upper Lower
Stream Reach  Serial Reach Tributary reach Upper reach Lower
Name number number  Lencth of boundary elev.{m) boundary elev.(m}
Cyclone 001  DAU 2.5 North north end 1164.0 junction with 1092.0
Creek Fork Cyclone Park Coal Creek
physical Habitat data
Ave . Ave, Ave, Valley~
Stream Drainage wetted depth for channel Valiey channel Flow
order areal{im?) width{m} reachi{m) widthim} width{m]} ratio characteristics
3 24.9 1.2 .10 3 500 95 placid/swirling
Side Average Flow during Average Max {mum
Confine~ channel Tow SUrvey peak water pcol .
ment Pattern accurences flow {m®/sec) teamp{C} Turbidity depthim)
U N Tow -~ 0.05 - Tow Q.6
. % pocket- % class % class % class % class % class
% pool % _run % riffle waler I pools 11 pools 111 pools IV pools ¥ pools
3 60 30 7 0 0 22 . 78 0
¥ bed material D-90 % Stability Bank
% fineg Zgravel % rubble % boulder %hedrock {cm} gradient rating form
20 60 10 9 1 20 1.5 8l repose
Bank Flood % stable % cover-
Bank ganetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris Canogy overhang section
stable fluvial Tow Tow 10 2 20 17
Water chemistry data
Cond. Total Total - - . .
{umohs/ Alk. carbon phos . Ho,~ Ca Hy Na K S04
cm) {mg/ 1} {mg/1} {mg/1) {ma/1) {mg/1) {ma/1} {ma/1) {mg/1} {mg/1)
. Spawning data
Numper of Mumber of Number of
bull trout Redd butl trout Redd buil trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {ne/km) Year
Fish population data
Density (no/100 m? surface area) Msunta?;her specg':ztem
Cutthroat Bull trout Yhitefish 8rk trout
Rae G Age 1 Age Ii Age ITI+ Age O Age ! Age 11 Age J1I+
34.9 2.9 5.1 4.9 0 0 0 0 absent absent
Biomass {grams/100 m® surface area)
Cutthreat } Bull trout
Pge O Age T Age I1 Age I11+  Age O Age I Aoe [1 Age 111+
38 20 62 153 0 0 0 0 '



Table 32.

Stream habitat and fish popu]ation data for Cyclone Creek Reach 2.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name nymber number Length of boundary glev.{m}) boundary eley, [m)
Cyclone 002 DAT 4.0 North Cyclone Lake 1296.0 north end 1164.0
Creek Fork Cycione Park
Physical Habitat data
Ave, Ave. Ave. Valiey~
Stream Drainage wetted depth for channel Valley channel Flow
order area(km*) width(m) reachi{m} width{m} width{m) ratio characteristics
3 - 3.0 .20 7 . 40 6 swirling/rolling
Side Average Flow during Average Max imum -
Confine- channel Tow survey peak water pool
ment Pattern  occurence flow {m’/sec) temp{C} Turbidity depth{m)
F N Tow -— 0.04 -- Tow 0.9
% pocket- % class % class % class % class % class
% pool % run % riffile water I pools 11 pools 111 pools IV pools V peois
3 60 30 7 0 i 25 74 0
% bed material 3-50 Z Stability Hank
2 Fines Zaravel % rubble % bouider %hedrock {cm) gradient rating form
10 60 15 14 1 35 3.0 89 repose
Bank Flood % stable 2 cover-
Bank genetic plain Channel ¢channel % cover- % cover snorkel
Process material debris debris debris canopy pverhang section
W bedrock Tow Tow 10 2 30 0
Water chemistry data
{ond. Total Total - . .
{umohs/ Atk. carbon ghes. Ng,y” Ca Mg Na K SO.
cm) (mg/1) {mg/1) mg/1}  {mg/1) (mg/1} {mg/1) {mg/1} (mg/1)  fmg/l)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km} Year reach {no/km) Year
Fish population data
Density (no/100 m® surface area) Mounta?ﬁher Suecggztern
Cytthroat Bull trout Whitefish 8rk trout
Age O Age 1 Age il Age 111+ Aoe ( Age [ Age 11 Age 11+
0 0 0 0 0 a 0 0 absent absent
Bipmass {grams/100 m® surface area)
Cutthroat E Bull trout
Age § Age ] Age 11 Age II]+ Age 0 Fge 1 Bge [} Age I1I+
0 G 0 o 0 0 0 0

4



Table 33. Stream habitat and fish population data for Dead Horse (reek Reach 1.
Upper Lower
Stream Reach Serial Reach Tributary reach . Upper reach Lower
Hame aumber mmber  Length aof boundary glev.{m) boundary elev, {m)
Dead 001  DAO 6.1 North bridge across 1374.0 . junction with 1146.0
Horse Fork Dead Horse ‘ Coal Creek
Creek '
Physical Habitat data
Ave, Ave, Ave. Vailey-
Stream Drainage wetted depth for channel VYallay channel Flew -
order area{km?} width(m} reach{m) width{m) width{m} ratig characteristics
3 25.2 3.5 .17 10 32 3 broken
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pood
ment Pattern occurance flow {m?/sec) temp{C} Turbidity depth(m}
F p Tow . 0.18 - low 0.9
% pocket- % class ~ % class % class % class % class
% pool % run % riffle water I pools 11 pools 111 pocts IV pools ¥ poois
3 30 60 7 1 1
: % bed material - k4 Stability Bang
% fines Taravel % rubble % boulder Inedrock {cm} gradient rating form
10 50 20 10 10 37 3.8 102 repgse
Bank Floed % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorka)
Process material dabris debris dabris canopy cverhang section
stable fluvial moderate moderate 20 10 20 25
Water chemistry data
Cond. Total Total
(umghs/ Alk. carbon phos. No,” ga™t Mgt Na* « 50,
oy {mg/1) {mg/1} {ma/1} {mg/1) {mg/1} {mg/1) {mg/1} {mg/1) {mg/1)
Spawning data
Nunber of Mumbar of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in dengity redds in density
reach {no/km) Year reach (no/km) Year reach {no/km} Year
Fish population data
Density (no/100 m* surface areaj ﬁounta?:her saecg::tern
Cutthroat Bull trout Whitefish Brk _trout
Age C Age | Age |1 Age T1i+ Age O Age | Age 11 Age T1I+
1.7 G 0.6 0.3 0 ¢ 0 0 absent absent
Siomass (grams/100 m* surface area)
Cutthroat Bull trout
Age O Age | Age 11 Age Ili+ Age O Age ] Age 11 Age Til+
2 0 7 9 0 0 g 0




Table 34. Stream habitat and fish population data for lead Horse Creek Reach 2.

) Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number  Length of boundary glev.{m} boundary elay.(m}
Dead 002 DAN 1.2 North headwaters 1464.0 bridge across 1374.0
Horse Fork Dead Horse
Creek
Physical Habitat data
Ave. Ave. Ave, Yalley~
Stream Drainage wetted depth for channel Valley channel Flow ~
order arealkm’)  width{m} reachim} width{m) width{m) ratio characteristics
2 - 2.0 .13 7 " 24 3 tumbling
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Patiern ocourence flow {m?/sec) temp(C} Turbidity depth(m)
X P Tow - 0.09 - Tow 8.0
% pocket- % class % class % class % class % class
% poeol % run % riffle water 1 pocls 11 pools 111 pools IV pools ¥ pools
2 40 40 18 0 0 5 95
% bed material D-80 3 Stability Bank
% fines Fqravel % rubble % boulder Thedrock {cm} gradient rating form
10 30 30 20 10 65 7.9 77 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy overhang . sectign
stable fluvial moderate Tow 20 2 10 30
Water chemistry data
Cond, Total Totat - . R
{umohs/ Alk. carhon ghos. No,~ - ca™t Mg Na K S0,
cm) {mg/1) {mg/1} {mg/1) {ma/1} (mg/1} (mg/1) {mg/1} {mg/1) {ma/1}
Spawning data
Number of Number of Number of
oull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach (no/km) Year reach {no/km) Year reach {no/km} Year
Fish population data
. Other species
Density {no/100 m® surface arsa) Wountain Fasierh
Cutthreoat Bull trout Whitefish Brk trout
Age 0 Aoe 1 Age 11 Age 111+ Age 0 Age | Age 11 Age [ii+
0 0.6 0 1.2 it 0 0 0 absent absent
Biomass {grams/100 m? surface area}
Cutthroat , Bull trout
Age G Age I Age 11 Age IIT+ Age O Age T Age 11 Age 111+
0 4 0 37 0 0 0 0
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Table 35. Stream habitat and fish population data for Scuth Fork Coal Creek
Reach 1.
T Upper Lower
Stream Reach Serial Reach Tributary reach tpper reach Lower
Name number rumber Length of boundary elev.(m} boundary elev. (m)
South 001 DAS 9.0 North 2nd bridge up 1472 junction with 1201
Fork Fork  South Fork - Coal Creek
Coal Coal Creek
Creek
Phaysical Habitat data
. Ave, Ave. Ave. valley-
Stream Drainage wetted depth for channel Vailey channel Flow
grder area{km?) width{m} reachim; width{m) width{m} ratio characteristics
3 34.4 6.0 .22 15 rolling
Side Average Flow during Average Max imum
Confine- channel Tow suyrvey peax water pool
ment Pattern peourence flow {m?/sec} temp{C) Turbidity depthim)
X p Tow -- 0.12 -~ 0.8
% pocket- % class % ¢lass 3 class % class % class
4 pool % ryn ¥ riffie water 1 poals il pools 111 pools 1Y pools ¥ pools
3 40 50 7 1 8 22 35 30
% bed material 2-90 % Stabitity Bark
% fines zgravel % rubble % boulder Ihedrock fcm) gradignt rating form
20 30 20 20 10 38 3.0 54 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Procass material debris debris debris canopy ovarhang section
stable fluvial Tow Tow 20 10 20 16
Water chemistry data
Cond. Total Total
{umohs/ Alk, carbon phos. Ne,~ ca™* ﬁg++ Na© 'y S0
cm) {mg/1)} {mg/1) {mg/1} {ma/1) {ma/1) (ma/i) (mg/1] (mg/1) {mg/1)
Spawning data
Nurber of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Yeayr reach {no/km) Year reach {no/km) Year
2 0.2 80 4 0.5 78 24 3.0 g1
Fish population data
Density (no/100 m® surface area} %ounta?:har saecggztern
Cutthroat Bull trout Whitefish grk trout
Age Age | Age 11 Age 111+ Age O Age | Age 11 Rge 111+
0 0 0.2 G.2 0.2 0.2 0.3 0.2 absent absent
Biomass {grams/100 m® surface area}
Cutthroat 8ull trout
Age 0 Age | Age 11 Age III+  Age O Age | Age |1 Age [I[+
0 0 2 & 1 1 6 S
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Table 36, Stream habitat and fish population data for South Fork Coal Creek
Reach 2.
Yoper i ower
Stream Reach Serial Reach Tributary reach Lpper reach Lower
Kame number sumber Length of boundary elev.(m} beundary elev.(m)
South 002 DAR 2.0 North headwaters 1685 2nd bridge up 1472
Fork Fork South Fork
Coal Coal Creek
Creek
Physical Habitat data
Ave, Ave. Ave, Valley-
Stream Drainage wetted depth for channel valley channel Flow
order arealkm®)  width{m} reach{m} widthi{m) width{m} ratio characteristics
2 - 3.5 .12 16 50 3 rolling
Side Average Fiow during Average Max imum
Lonfine- channe} Tow survey peak water poul
ment Pattern occurence flow (m*/sec) temp{C) Turbidity depthim)
X P Tow -- 0.05 == lTow 0.6
% pocket- % class % class % class % class % class
% pool % run % riffle water 1 pools 11 pecis 111 pools iV pools ¥ pools
8 30 50 12 1 4 36 23 36
% bed material D-90 % Stability Bank
% Tines sgravel % rubble % boulder Ehedrock (cm) gradient rating form
30 20 10 10 30 50 11.1 88 repose
' Bank Flood % stable % covers
Bank genetic plain Channel channel % cover~ % cover snarkel
Process material debris debris debris canopy overhang section
stable bedrock moderate low 30 2 16 0
Water chemistry data
Cond. Total Total .
{umohs/ Ak, carbon phos . Mo, caM M§++ Ha© LY S0.
crm ) {mg/1) {mg/1} {mg/%}  {(mg/1} {ma/1) {mg/1) {mg/1) {mg/1) {mg/1}
Spawning data
Number of Rumber of Number of
buil trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach (no/km) Year reach {no/km} Year reach {na/km} Year
Fish population data .
Density {no/100 m? surface area) Mcuuta?:her spec%g:tern
Cutthroat Byll trout Whitefish 3rk trout
fge O Age | Age 11 Age I1I+ Age O Rge 1 Aae 1] fAge I11+
0 0 0 0 0 0 0 0 - absent absent
Biomass {grams/100 m" surface area)
Cutthroat Bull trout
Age O Age | Age 11 Age 1i1+ - Age 0 Age T Age 11 Age 111+
0 0 0 0 0 0 0 0
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Table 37. Stream habitat and fish population data for Mathias Creek Reach 1.
Upper Lower
Stream Reach Serial Reach  Tributary reach Upper reach Lower
Hame number number  Length of houpdary elev, (m} boundary glev.{m)
Mathias 001 DAQ 1.5 HNorth culvert 1.5 km 1398.0 junction with 1356.0
Fork from Coal south fork
Cr. south fork Coal Cr.
Physical Habitat data
Ave, Ave, Ave. Valley-
Stream Orainage wetted depth for channel Yalley channel T Flow
arder arealkm’)  width{m) reach{m) width{m) width{m} ratio characteristics
2 13.2 4.5 .18 g 200 22 rolling/swirling
Side Average Flow during Average Maximum
Confine- channel Tow survey peak water pool
ment Pattern gcourence flow {m*/sec} temp (L) Turbidity depth{m}
U p Tow - 0.08 -- Tow 1.1
% pocket- % class % class % class % class % class
% poal % run % riffle water 1 poois 11 poois 111 ponis 1V pools ¥V pools
10 4G 30 20 3 4 22 71 0
% bed material p-g0 % Stability Bank
% fines sgravel % rubble % boyider bedrock {cm) gradisnt rating form
30 30 20 19 1 30 2.4 91 repgse
Bank Fiood % stable % cover-
Bank genetic plain Channel channei % cover- % cover snorkel
Process material debris debris debris CANopy overhang section
stable fluvial moderate  high 25 Z 40 30
Water chemistry data
Cond. Total Total . - R
{umohs/ Alk, carbon phos. MG~ ca’ Mg Na* K 50.
cmj {mg/1) {mg/1) {mg/i} {mg/1) {mg/1} {ma/1) {mg/1} {mg/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km)} Year reach {na/km) Year reach {no/km) Year
10 6.6 80 2 1.3 79 10 6.7 81
Fish population data
. Other species
! 2
Density {no/100 m* surface area} MOunEaIn TasisTh
Cutthroat By11 trout Whitefish 3rk trout
Age O Age 1 Age I1 hge Til+ Age 0 Age 1 Age 1 Aage 11+
0 0 1.5 0 G 0 0.5 0.2 absent absent
Biomass [grams/100 m® surface area)
Cutthroat ] 8ull trout
Age O Age | Age 1 Age IIj+ Age O Age 1 Age 11 Age Ili=+
0 0 18 0 0 0 11 g



Table 38. Stream habitgt ané fish population data for Mathias Creek Reach 2.
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Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number Length af boundary elev.{m] boundary elev.i{m)
Mathias 002 DAP 2.8 North headwaters 1644.0 culvert 1.5 1398.0
Fork km from Coal
Cr. south
fork
Physical Habitat data
Ave. Ave. Ave. valley-
Stream Orainage wetted depth for channel valley channel b Flow
order area{km’} width{m} reach{m} width{m) widthim} ratioc characteristics
2 - 3.5 .22 7 65 9 tumbling
Side Average Flow during Average Max imum
Confine- channe] low survey peak water pool
ment Pattern gcourence flow {m?/sec) temp(C) Turbidity depth{m}
X N Tow -- 0.05 - Tow 0.9
% pocket- % class %Z ¢lass % class % class % class
% pool % run % riffle water I posls il pools 111 poois 1V pools ¥ pools
10 40 10 40 0 1 10 89 0
% bed material 3-90 % Stability Bank
4 fines %gravel % rubble ¥ boulder “bedrock (cm) gradient rating form
20 30 20 10 20 100 8.0 52 repose
Bank . Flood % stable % cover-
Bank ganetic plain {Channel channel 2 cover- % cover snorkel
Frocess material debris debris debris canopy overhang section
stable bedrock moderate moderate 20 10 20 0
Water chemistry data
Cond. Tetal Total
(umohs/ ATk, carbon ohos.. Ho," ca*t Mg Na” K 50,
cm) {mg/1) {mg/1) {mg/1} {mg/1) {mg/1} {ma/1) {ma/1) {mg/1)  (mg/1}
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {no/km) Year
Fish population data
. 2 e (ther species
Density (no/10G m® surface area) WounTETh Fasiern
Cutthroat Buil trout Whitefish 8rk trout
Age 1 Age | Age 11 Age 111+ Age O Ace | Age 11 Age 111+
0 0 0 0 0 0 0 0
absent
Bicmass {grams/100 m® surface area) absent
Cutthroat i Bull trout
Age O Age | Age 1] Age 711+ Age O Age | Age 11 Age 1li+
0 0 0 0 0 0 0 0



QUARTZ CREEK DRAINAGE

QUARTZ CREEK REACH 1

Channel Characteristics: Date surveyed: 8-22-80 (Figure 16)

Reach I of Quartz Creek is a fourth order tributary to the North Fork.
Average wetted width was 13.8 m and the average depth was 40.2 cm. This
reach contained 57% run and 43% riffle. Low amounts of debris were
present with 60% stability. Bank cover was low and instream cover was
moderate. The channel gradient was 2.0% and the D-90 was 40 cm. The
creek originated at Quartz Lake, 12.7 km above the mouth.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 4:1. The average valley width was 150 m. The channel was occasion-
ally confined and had an irregular pattern.

Fish Populations: (Figure 17)

Cutthroat trout, mountain whitefish and suckers were present. Juvenile
and adult fish of each species were observed. ATl age classes of cutthroat
were observed with a total density of 4.5 cutthroat per 100 m?. Suckers
apparently used this stream for spawning.

Cummings Creek Reach I

Channel Characteristics: Date surveyed: 8-24-80 (Figure 16)

This is a second order tributary to Quartz Creek. Average wetted width
was 5.2 m with an average depth of 18.8 cm. This reach contained 54%
run, 42% riffle and 4% pocketwater. There was a low to moderate amount
of debris and low amounts of bank cover. Instream cover was low. The
channel gradient was 6.6% and the D-90 was 60.6 cm. The headwater area
was flat and swampy.

VYalley Characteristics:

" The upper bank slope gradient was 40-60%. The reach had a valley to
channel ratio of 4:1 with an average valley width of 40 m.

Fish Populations: (Figure 17}

Cutthroat trout and sculpins were present in this reach. Mature
resident cutthroat trout were observed while snorkeling.
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Figure 17. Fish population infarmation by reach for Quartz Creek and
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Table 39. Stream habitat and fish population data for ngrtz Creek Reach 1.

{ipper Lower
Stream Reach  Serial Reach Tributary reach lipper reach Lower
Name number number lLength - of boundary glev.{m} boundary elev. (m]
Quartz 001 DB6 10.1 MNorth lower Quartz.  1257.0 mouth 1050
Creek rork Lake ‘
Physical HMabitat data
. Ave. Ave. Ave. Valley-
Stream Drainage wetted depth for channel valley channe] Flow
order area{km®} width{m)} reachim] width{m} width{m) ratio characteristics
4 135.9 13.8 .40 34 150 4 broken/rolling
Side Average Flow during Average Max imurm
Confine~ channel Tow survey peak water poal
ment Pattern geLurence flow {m/sec) tempiC) Turbidity depthi{m)}
X P moderate  -- 2.27 - moderate 1.5
% pocket~ % class % class % class % class % class
% pool 5 run % riffle water 1 pegls IT pools 111 pools 1¥ poels ¥ pools
1 55 43 1 25 25 0 50 0
% bed material D-40 % Stability Bank
¥ fines Fgravel % rubbie % boulder Zhedrock {cm) gradient rating form
20 40 30 10 0 40 2.0 92 repose
Bank Flood % stabie % covers
Bank genetic plain Channel channel % cover- % cover snarkel
Process material debris debris dabris canopy gverhang section
failing fluvial Tow low 60 10 3 18
Water chemistry data
Cond, Total Total : :
{umohs/ Alk. carben phos. MNo.© ga™t g - Na® « 504
co} (mg/1) {ma/1) (mg/1) {masy} {ma/1) (ma/1) {ma/1} (mg/1;  (mg/1)
-- - 1.66  .006 0.01 8.9 .025 - - 2.0
Spawning data
Number of Kumber of Number of
bull trout Redd bull trout Redd buit trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {no/km) Year
Fish population data
2 . h -
Density {no/l00 m* syrface arga; Hﬂunta{i}: er specg::tem
Cutthrpat Bull trout Whitefish 3rk trout
Age d Age 1 Age ii Age 111+ Raoe O Age Age 11 Age 111+
0 1.9 1.1 1.5 0 a 0 0 present absent
Biomass [grams/100 m*® surface area)
Cutthroat - Bull trout
Age O Age | Age 11 Age 1711+  Age O Age 1 Age IT Age 111+
0 13 13 47 0 0 0 0

YR
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Table 40. Stream habitat and fish population data for Cummings Creek Reach 1.
Upper Lower
Stream Reach  Serial Reach Tributary reach Upper reach Lower
Hame number number Length of boundary glev.im} Dboundary alev.{m)
Cummings 001 OBX 11.8 North headwaters 1899  mouth 1219
Creek Fork ‘
Physical Habitat data
Ave. Ave, Ave. Valley-
Stream Orainage wetied depth for channel valley channel Flow
grder area(km’) width{m) reach{m} width(m) width{m) ratio characteristics
2 - 5.2 .18 g 40 4 broken
Side Average Flow during Average Max fmum
Confing~ ¢hannel Tow survay peak water pool
ment Pattern gccurence flow (m®/sec) temp{{) Turbidity depthim)
X p moderate - 0.15 -- low 1.1
. - % pocket- % class % class % class % class % class
% pogl ¥ run % riffle water 1 pools 11 pools 11! poals 1¥ pools ¥ pools
3 56 39 2 0 12 25 63 0
% bed material D-90 % Stability Bank
% fines Zgravel % rubble % boulder Thedrock {em) gradient rating form
30 30 30 10 0 61 6.6 91 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Procsss material debiris debris debris canopy overhang section
failing fluvial Tow moderate 30 20 10 10
Water chemistry data
Cond. Total Total
{umohs/ Alk. carban phas . Hoy" catt Mg Nat k* 50,
em) {mg/1) {ma/1) (mg/1) {mg/1) {mg/1) {mg/1) (ma/1]) {mg/1) {mas1}
Spawning data
Nymber of Number of Nuymber of
bull trout Redd bull trout Redd butl trout Redd
redds in density redds in density radds in density
reach {no/km) Year reach {no/km) Year reach (no/km) Year
Fish popuiation data
Density {no/100 m® surface area) Hounta?;her specg::tern
Cutthroat Bull trout Whitefish 8rk trout
Age 0 Ace | Age 11 Age IIl+ Age O Age [ Aga 11 Age J17T+
0.5 0.7 1.5 3.7 0 0 G 0 absent absent
Biomass {grams/100 m® surface arza}
Cutthroat Bull trout
Age 0 Age I Age I} Age 11+ Age § Age | Age 1] Age [ii+
1 5 18 115 0 g 0 0

:



HAY CREEK DRAINAGE

HAY CREEK REACH I

Channel Characteristics: Date surveyed: 8-11-80 (Figure 18)

Hay Creek Reach I is a third order tribitary in the North Fork drainage.
Average wetted width was 8.5 m and the average depth was 33 ¢m. Reach I
consisted of 42% run, 40% riffle, 16% pocketwater and 2% pcol. Channel
debris was low with 40% being stable. Debris accumulation occurred
near the upper end of this reach. Bank cover was moderate and instream
cover was high. Stream gradient was 1.5% and the D-%0 was 66 cm. Beaver
activity and cattle grazing occurred on the Tower bank. A major slump
zone was present two Kilometers below the upper reach break.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 4:1. The average valley width was 90 m. Hay Creek was frequently
confined and had a sinuous stream pattern.

Fish Populations: (Figure 19)

Bull trout, westslope cutthroat trout and sculpins were observed in
this reach. A resident bull trout population may exist and the presence
of a migratory cutthroat population was not determined.

HAY CREEK REACH II

Channel Characteristics: Date surveyed: 8-11-80 (Figure 18)

Hay Creek Reach II is a third order tributary in the North Fork drainage.
Average wetted width was 9 m and the average depth was 33 c¢cm. Reach II
was comprised of 46% run, 30% riffle, 19% pool and 5% pocketwater. Channel
debris was low to moderate and 40% was stable. Bank and instream cover
were both moderate. Stream gradient was 1.5% and the D-5%0 was 24 ¢cm. Some
beaver activity was noted in the middle of this reach.

Valley Characteristics:

The upper bank slope gradient was less than 30% and the valley to channel
ratio was 10:1. The average valley width was 150 m. Reach II was uncon-
fined and had an irregular stream pattern.

Fish Populations: (Figure 19)

Bull trout, westslope cutthroat trout, sculpins and yellowstone cutthroat
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trout were observed in this reach. This reach may also contain a resident
population of bull trout. Migratory cutthroat use of this reach was not
confirmed. Cutthroat were present in higher densities than bull trout.

HAY CREEK REACH III

Channel Characteristics: Date surveyed: 8-11-80 (Figure 18)

Hay Creek Reach III is a third order tributary in the North Fork
drainage. Average wetted width was 7.2 m and the average depth was 33 cm.
Reach III was composed of 50% run, 35% riffle, 12.5% pocl and 2.5% pocket-
water. Channel debris was moderate with 60% stability. Vegetation provided
only slight bank cover while instream cover was low-moderate. Stream
gradient was moderate (3.4%) and the D-90 was 30 cm.

Valley Characteristics:

The upper bank slope gradient was Tess than 30% and the valley to
channel ratio was 17:1. The average valley width was 200 m. Reach III
was unconfined and had an irreguiar pattern.

Fish Populations: (Figure 19)

Bull trout and westslope cutthroat were observed in this reach. Both
species are suspected to maintain resident populations. Use by migratory
cutthroat was unknown.

HAY CREEK REACH IV

Channel Characteristics: Date surveyed: 8-11-80 (Figure 18)

Hay Creek Reach IV is a second order tributary in the North Fork
drainage. Average wetted width was 3.7 m and the average depth was 16 cm.
Reach IV consisted of 51% riffle, 34% pocketwater, 10% run and 5% pool.
Five percent of the total 34% pocketwater consisted of cascades. Channel
debris was moderate and 30% was stable. Bank and instream cover were both
moderate. Stream gradient was 10% and the D-90 was 62 cm.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was 26:1. The average valley width was 200 m. Reach IV was
unconfined and had an irregular stream pattern.

Fish Populations: (Figure 19)

Westslope cutthroat trout were observed in this reach. Cascades at
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least 2 m high created a partial fish migration barrier in the middie of
the reach.

Moran Creek Reach I

Channel Characteristics: Date surveyed: 7-25-80 (Figure 18)

Moran Creek Reach I is a third order tributary in the Hay Creek
drainage. Average wetted width was 4.4 m and the average depth was 20 cm.
Reach I consisted of 60% riffle, 38% run and 2% pool. Channel debris
was Tow with 20% stability. Vegetation provided high bank cover and
instream cover was low-moderate. Stream gradient was 3.9% and the
D-90 was 24.5 cm.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the vailey to channel
ratio was 7:1. The average valley width was 70 m. Reach I was occasionally
confined and had an irreguiar pattern.

Fish Populations: (Figure 19)

Bull trout, westslope cutthroat trout, mountain whitefish and sculpins
were observed in this reach. The presence of juvenile bulls suggested
that bull trout may use the area for spawning. This was an important
reach for cutthroat trout rearing with a density of 20 trout per 100 m?
surface area.

Moran Créek Reach II

Channel Characteristics: Date surveyed: 7-25-80 (Figure 18)

Moran Creek Reach II is a third order tributary in the Hay Creek
drainage. Average wetted width was 4.9 m and the average depth was 23 cm.
Reach II was comprised of 60% riffle, 20% run, 15% pocketwater and 5% pool.
Ten percent of the total 15% pocketwater was made up of cascades. Channel
debris was moderate with 60% being stable. Vegetation provided high bank
cover and instream cover was moderate. Stream gradient was 7.6% and the
D-90 was 32 cm.

Yalley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel ratio
was 2:1. The average valley width was 20 m. Reach Il was frequently con-
fined and had an irregular pattern.
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Fish Populations: (Figure 19)

Westslope cutthroat were observed in this reach. A partial fish
migration barrier, consisting of a 2 m high log jam, was located near
the upper end of this reach when the survey was conducted.

Moran Creek Reach III

Channel Characteristics: Date surveyed: 7-25-80 (Figure 18)

Moran Creek Reach III is a third order tributary in the Hay Creek
drainage. Average wetted width was 4.5 m and the average depth was 20 cm.
Reach III was composed of 60% run, 27% riffle, 7% pool and 6% pocketwater.
Channel debris was moderate and 60% Was stab‘e, Vegetation provided
abundant bank cover and instream cover was moderate. Stream gradient
was 5.5% and the D-90 was 26 cm.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was 10:1. The average valley width was 100 m. Reach III was
unconfined to occasionally confined and had an irregular pattern.

Fish Populations: (Figure 19)

Westslope cutthroat were observed in this reach and were probably
resident fish.

Moran Lreek Reach IV

Channel Characteristics: Date surveyed: 7-25-80 (Figure 18)

Moran Creek Reach 1V is a second order tributary in the Hay Creek
drainage. Average wetted width was 4.2 m and the average depth was 13
cm. Reach IV was composed of 68% riffle, 17% pocketwater and 5% pool.
Channel debris was low and 70% was stable. Both bank and channel cover
were low. Stream gradient was 8.5 and the D-90 was 40 cm.

Valley Characteristics:

The upper bank slope gradient was greater than 60% and the valley to
channel ratio was 10:1. The average valley width was 70 m. Moran Creek
was frequently confined and had an irreguiar stream pattern.

Fish Populations: (Figure 19)

Very little spawning habitat was available in Reach IV. Resident
westslope cutthroat trout were observed during the survey.
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Table 41. Stream habitat and fish population data for Hay Creek Reach 1.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Hame number number Length of boundary alev.{m) boundary alev.{m)
Hay 001 DAX 10.7 North 7 miles 1228 mouth 1064
Creek Fork  from mouth
Physical Habitat data
Ave. Ave, Ave. Valiey-
Stream Drainage wetted depth for channel valley channet Flow
order area{km®) width(m} reachim} width{m) widthi{m} ratio characteristics
3 111.6 8.5 .33 18 80 5 broken/rolling
Side Ayerage Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern peourence flow {m*/sec) temp(C} Turbidity depth{m)
F N moderate  -- 0.60 i5 moderate 1.2
) % pocket- % class ¥ class % ¢lass % class % class
2 pool % run 4 riffle water ! pools 11 pools 111 pools 1V poels ¥ pools
2 42 40 16 4 10 22 64 0
% bed material D-90 % Stability Bank
% fines saravel % rubble % boulder %hedrock {cm) gradient rating form
30 40 20 10 0 656 1.5 160 repose
Bank Flood % stable ‘ % cover-
Bank genetic plain Channel channel % cover- % covaer snorkel
Process ‘ material dehris debris debris canopy overhanc section
failing fluvial moderate  low 40 20 20 28
Water chemistry data
Cond. Total Totai
{umohs/ Alk. carbon phos. L ca™ Mg++ Na* K 50+
) mg/1) (ma/1) {mg/1) (mg/1) {mg/1} {mg/1} (ma/1) (mg/1)  (mg/1)
148 100 0.10 .0C4 -— 26.6 085 1.1 - 1.0
Spawning data
Humber of Number of Number of :
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km) Year raach (no/km} Year
Fish population data
Density (no/100 m* surface area) Mounta?ﬁher specg::tern
Cutthroat Bull frout Wnitefish 2rk trout
Age O Age | Age 11 Age 111+ Age O Age 1 Age I1 Age Tii+
1.2 0 0.5 2.9 0 0 0 0 present absent
Biomass [grams/100 o° surface area)
Cutthroat ' 7 Bull trout
Age 0 Age I Age 11 Age ITI+  Age © Age I Age 11 Age 111+
H 0 6 a0 G 0 0 0
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Table 42. Stream habitat and fish popuiation data for Hay Creek Reach 2.

Upper Lower
Stream Reach 3Serial Reach Tributary reach Upper reach Lower
Name number number Length of beundary glev.{m} boundary glev.{m}
Hay 002 DAY 7.2 North 11.5 miles 1338 7 miles 1228
Creek Fork from mouth from mouth
Physical Habitat data
. Ave. Ave. Ave. Yalley-
Stream brainage wetted depth for channel Valley channel Flow
order area(km®) - width{m} reach{m} width{m} width{m) ratio characteristics
3 - 9.1 .33 15 150 10 rolling
Side Average Flow during Average Max imum
Confine- thannel Jow survey peak water pool N
ment Pattern oceurence flow {m?/sec) temp{C} TJurbidity depthim)
U P Tow - 0.40 -~ Tow 1.2
% pocket- % class % class % class % class % class
% pool % run I riffie water 1 poois Il poeis 111 poals 1Y pools ¥V pools
19 46 30 5 14 18 39 29 0
% bed material B-90 % Stability Bank
% fines Zyravel % rubbie % boulder Zhedrock {em) gradient rating form
40 40 18 2 0 24 1.5 36 flat
Bank Flood % stable % cover-
Bank genetic nlain Channg} channel % cover- % cover snorkel
Process material debris debris debris canopy overhang saction
aggrading fluviail Tow Tow 40 20 20 23
Water chemistry data
Cond. Total Totai e - N .
{umohs / Atk, carbon phos. Hos™ Ca Mg Ma K S04
om {mg/1) {mg/1) (mg/1) (ma/1) {ma/1) {ma/1) (masl) {mg/1}  {ma/})
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd byll trout Redd
redds in density redds in density redds in density
reach {rofkm) Year reach {no/km} Yoar reach {no/km) Year
Fish population data
. z Other species
Density {no/100 m* surface area) Wountain Fastern
Cutthreat Bull trout Whitefish 3rk trout
Rge © Age ] Age 11 Age T1i+ Age O Age 1 Age 11 Age I1i+
0.7 0.2 0.4 7.0 0 0 0 0.1 present absent
Biomass {arams/100 m® surface arsa)
Cutthroat Bull trout
Age 0 Aga ] Age 11 Age 111+  Age § Age | Age 11 Age 111+
1 1 5 216 0 0 0 5
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Tabfe 43, Siream habitat 3nd fish population data for Hay Creek Reach 3.

Lower

Upper
Straam feach Serial Reach Tributary reach Upper reach i bwer
Kame number nmumber  lLength of houndary elev. (m} boundary alev.{m)
Hay 003 DAY 7.5 North bridge Z km 1581  11.5 miles 1338,
Creek Fork below Hay Lake from mouth
Phygical Habitat data
. Ave, Ave. Ave. Valley-
Stream Orainage wetted depth for channel valley channel Flow
grder areafim®)  width{m} reach{m) width{m} widthi{m} ratie characteristics
3 - 7.2, .33 12 200 16 rolling
Side Average Flow during Average Max imum
Confing~ channel tow survey peak water pool
ment Pattern occurgnce flow {m?/sec) temp{C} Turbidity depth{m)
U P 1ow -— 0.24 -- low 1.1
% pocket- % class % class % class ¥ class % class
% pool % run % riffle water i pools 1! poois II11 sools 1V pools ¥ pocls
13 35 50 2 13 i6 50 21 0
% bed material D-90 3 Stabiiity Bank
% fines faravel % rubble % boulder Zbedrock fem) gradient rating form
10 50 20 20 0 30 3.4 86 repose
Bank Fiood % stable % cover-
Bank genatic plain Channel channel %4 cover- % cover snorkel
Procass material debris debris debris canopy gverhang saction
stable fiuyial Tow moderate 60 10 10 15
Water chemistry data
Cond. Total Total
{umons/ Aik. carbon phes. No,” CaH' MQH' a+ 80,
cm) {mg/1) {mg/1} {ma/1) (mg/1} {mg/1} {rmg/1} {mas1} {mg/1} {ma/1}
Spawning data
Number of Number of Number of
bull trout Redd buil trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} fear reach {no/km} Year reach {no/km} Year
Fish population data
Density (no/100 m® surface area) Mountafﬁher sFec;::tern
Cutthroat Bull trout Whitafigh 3rk trout
Ace 0 Age | Age 11 boe 11+ Age G Age 1 Age I} Age [II+
0.1 0.2 0.6 3.5 0 0 g G.3 absent absent
Bipmass (grams/100 m° surface area)
Cutihroat Buil trout
Age O Age | Age I] Age Ili+ Age © Age | Age 11 Age T11+
1 1 7 166 0 0 0 14
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Table 44. Stream habitat and fish population data for Hay Creek Reach 4.
Upper Lower
Stream Reach Serial fReach Tribuytary reach Upper raach Lower
Kame number number lLength of boundary elev.(m} boundary elev.(m)
Hay 004 DAW 1.9 North Hay Lake 1734  bridge 2 km 1591
Creek Fork below Hay Lake
Physical Habitat data
. Ave, Ave, Ave, Valley-
Stream Drainage wetted depth for channel Valley channel Flow
order: area(km?)  width{m} reach{m} widthim}  widthim) ratio characteristics
2 - 3.7 .16 7 200 30 tumbling/broken
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern 0CCUrence flow {m®/cec) temp(C} Turbidity depth{m)
U P Tow - 0.03 - Tow 9.5
% pocket- % class % class % class % class ¥ class
% pool % run % riffle water 1 peools Il pools 11! peols 1¥ pools ¥ pools
5 10 56 29 0 14 86 0 0
% hed material 8-90 3 Stability Bank
% fines Zgravel % rupbie % boulder shedrock {cm) agradient rating form
15 30 15 20 20 62 7.6 77 steep
Bank Flood % stable 4 cover-
Bank genetic plain Channel channel % covers 4 cover snorkel
Process material debris debris debris canopy cverhang section
stable bedrock moderate moderate 30 5 20 16
Water chemistry data
Cond. Total Total
{umohs / Alk. carbon phos. Mo, ca™’ Mg Nat K" SO,
cm} (mg/1} {mg/1} (mg/1) {ma/1) (my/1) {mg/1} {mg/1] {mg/1)  fmg/l)
Spawning data
Number of Numher of Number of
bull trout Redd bull trout Redd bull trout Redd
radds in density redds in density redds in- density
reach (no/km) Year reach {no/km} Year reach {no/km) Year
Fish populaticon data
Bensity {no/100 m*® surface area) Mounta?:her Saec%zztern
Cutthroat Bull trout Whitefish Brk trout
Age O Age 1 Age [1 Age [11+ Age 0 Age 1 Age 11 Age Jii+
1.7 0.6 1.1 2.3 0 0 g 0 absent absent
Biomass (grams/i00 m® surface area)
Cutthroat ] Sull trout
Age 0 Age | Aga 11 Age 111+ Age & Age 1 Age 11 Age 11i+
2 4 i3 72 0 0 0 0
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Table 45. Stream habitat and figh popglatian qgtq for Moran Cresk Reach 1.

Upper Lower
Stream Reach  Serial  Reach  Tributary reach Upper reach Lower
Hame mmber nsmber lenoth of beundary eley.{m] boyndary eiev, (m}
Moran 001 DAZ 7.1 North 7.1 km aboave 1353 junction with 1070
Creek Fork  junction with Hay Creek
Hay
Physical Habitat data
Ave, Ave. Ave. Valiey-
Stream Drainage wetted depth for channel Valley channel Flow
order arealim?l width{m} reachim) width{m} widthim} ratio characteristics
3 23.6 4.3 .10 10 70 7 broken/rolling
Side Average Flow during Average Max {mum
Confine- channal Tow survey peak water pool
ment Pattern pCourence flow {m¥/sec) tamp(C) Turbidity depthim)
X P Tow .14 0.19 15 Tow 1.1
% pocket- % ¢lass % class % class % ¢lass % class
% nool % run % riffle water I pools 11 poals 111 pools IV pools ¥ pools
2 38 60 0 10 37 53 0 0
% bed material B-%0G 4 Stability Bank
¥ fines sgravel % rubble % boulder %bedrock {cm) gradient rating form
i3 50 19 18 0 24 3.9 106 steep
Bank Flood % stable % cover-
Bank genetic plain Channel channel & coyer- % cover snorkel
Process material debris debris debris Canopy overhang section
failing fluvial Tow Tow 20 34 32 14
Water chemistry data
Lond. Total Total - - . .
{umghs/ Alk, carbaon phos. Noy© Ca Mg Na ¥ S0,
cra) {mg/1} {mg/1) {mg/1) {mg/1) {mg/1) {mg/1) {mg/1] (mg/1) {mg/1}
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
radds ir density redds in density redds in density
rgach {no/km} Year reach {no/km} Yoar reach {no/km) Year
Fish population data
Density {ne/100 m® surface areal mmt&géhw saecé:ztem
Cutthroat Bull trout Whitafish 8rk trout
Age § Ace 1 Age {1 Age Ill+ dea O Age 1 Age 1] Age 17+
0.6 4.2 9.8 6.9 0.2 0 0.2 0.6 present absent
Siomass {grams/100 m° surface areal
Cutthreat ] Bull trout
Age O Age | Age J1 Age 111+  Age O Age 1 Age ]I Age 111+
7 119 215 1 g 4 28

23
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Table 46. Stream habitat and fish popgi;tiﬂn qgtq for Moran Creek Reach 2.

Uppar Lower
Stream Reach Serial Reach Tributary reach Upper reach Lowsr
Name mynher number  Length of boundary elev.{m} boundary elev.(m}
Moran 002 DAl 1.4 North 8 km above 1463 7.1 km above 1353
Creek rork  Jjunction with junction with
Hay Creek Hay Creek
Physical Habitat data
Ave. Ave. . Ave. Valley-
Stream Drainage wettad depth for channel Valley channel Flow
order areafkm®} width{m} reachim} - width{m) widthim) ratio characteristics
3 —-— 4.9 .23 9 20 2 tumbling/swirling
. Side Average Flow during Average Max fmum
Confine- channel Tow survey peak water L pool .
ment Pattern scourence flow {m®/sec) tempif) Turbidity depthim)
C P Tow - 0.08 - Tow 1.0
% pocket- % class % class % ¢lass % class % class
% pool % ryn % riffle water i pools 11 pools 111 pools 1V pools ¥ pools
5 19 66 10 0 0 1G0 0 0
% hed material 0-50 % Stability Bank
% fines Zaravel % rubble % boulder %hedrock {cm} gradient rating form
35 40 12 12 1 32 7.5 74 repose
Bank Flood % stable ¥ cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canupy gverhang section
stable fluvial Tow moderate 60 33 27 18
Water chemistry data
Cond. Total Total
{umohs/ Alk. carbon phes. Noy" catt Mg*+ Na© K’ 50q
o) {mg/1} {mg/1} {mg/1} {ma/1} {mg/1} {mg/13 {ma/1} {mg/1} {mg/1}
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density radds in density redds in density
reach {no/km) Year roach {ng/km} Year reach {no/km) Yaar
Fish populatign data
(Qther species
Density {no/100 m® surface area) Meota T 2 TasioTh
Cutthroat Bull trout Whitefish 8rk trout
Bge 0 Age | Age i1 Age 111+ Age O Age 1 Age 11 Age 1]+
0 0 0.5 3.6 0 0 0 0 absent absent
Biomass (grams/100 m® surface area}
{utthroat Bull trout
Age 0 Age | Age 11 Age 111+ Age 0 Age 1 Age 11 Age 111+
0 0 § 112 0 0 0 0
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Table 47. Stream habitat and fish population data for Moran Creek Reach 3.
iipper Lower
Stream Reach  Serial Reach Tributary reach ipper reach Lower
Nane number number Length of boundary glev.(m} boundary elev. (m}
Moran 003 DA2 1.8 North dry area below 1561 8 km above 1463
Creek Fork cascade junction with
Hay Creek
Pnysical Habitat datfa
Ave, Ave, Ave. Valley-
Stream Drainage weited depth for channei Yalley channel Flow
grder arealkn?]  widthim} reach{m} widthim} width{m} ratio characteristics
3 - 4.6 .22 g 160 11 broken/rolling
Side Average Flow during Average Max imum
Confine~ channel Tow survey peak water pool
ment Pattern occurence flow {m®/sec) temp{C) Turbidity depth(m)
U P Tow -- 0.05 - low 0.9
% pocket- % class % class % class % class % class
% poal % run % riffle water I pools 11 pools 11] pools IV pools ¥ pools
7 60 27 6 0 8 26 66 0
% bed material D-40 o Stability Bank
% fines faraval % rubble % bouldar tedrock {em} gradient rating form
27 43 20 10 0 26 5.5 g7 undercut
Bank Flocd % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process matarial debris debris debris Canopy overhang saction
failing fluvial low moderate 60 17 27 17
Water chemistry data
Cond. Total Total . - . N
{umohs/ Atk. carbon phos. Na,~ ta Ma Na K ST
cm) {mg/1) {mg/1) {mgf1} {mg/1) {ma/1} {mg/1) {mg/1) {mg/1) [mg/1)
Spawning data
Number of Number of Humber of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km) Year reach {na/km) Year
Fish population data
. 2 Other species
Density {no/100 m° surface area) Mounzatn TasTern
Cutthreoat Bull trout Whitefish 3rk trout
Age U Age 1 Age 11 Age [il+ Acge Age | Age 1! Age [T+
0 0 0.2 0.2 0 0 0 0 absent absent
Biomass {grams/100 »° syrface area) : i
Cutthroat Bull trout
Age O Age I Age 11 Age 111+ Age § Age i Age 1] Age 111+
0 0 2 6 0 0 Q 0
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Table 48. Stream habitat and fish pcpulation data

for Moran Cresk Reach 4.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name nunber number Length of boyndary elav.{m} boundary elev. im)
Moran 004 DA3 1.0 North upper falls 1658 dry area below 1561
Creek Fork upper cascade
Physical Habitat data
Ave. Ave. Ave. Valley-
Stroam Brainage wetted depth for channel Valley channel Flow
arder area{km’) width{m) reach{m} widthim} width{m} ratic characteristics
2 - 4.2 .13 7 70 9 broken/tumbling
Side Average Flow during Average Max fmum
Confine« channel Tow survey neak water peol
ment Pattarn pccurence flow {m®/sec) temo (C} Turbidity depth{m)
F P Tow -- 0.09 -- Tow 0.3
% pocket-~ % class % class % elass % class % class
% pocd 3 run % riffle water ! pools 11 pools 111 pools IV pools ¥ pools
5 0 6& 27 0 ; 100 0 e
% bed material 0-90 % Stability Bank
27 ines sgravel % rybble % boulder %bedrock =) gradient rating form
10 30 30 30 g 40 8.5 63 steep
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process matarial debris debris debris canopy overhang section
R fluvial Tow low 70 10 0 0
wWater chemistry data
Cond. Total Total - - . .
{umehs/ Alk. carbon phos. Na,;~ Ca Mg Na K S
cm) {mg/1) {mg/1) {mg/1) {mg/1) {ma/1) {ma/1) {mg/1} {ma/1) {mgs1)
Spawning data
Number of Numbar of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in dens ity redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {no/km) Yoar
Fish population data
. p 2 Other species
Density {no/100 m® surface area) Fountain Tactern
Cutthroat Bull trout : Whitefish Brk trout
Aga Age T Age 11 Age TTi+ Age O Age 1 Age 11 hoe 111+ _
0 G 0 0 0 0 0 0 absent absent
Biomass {grams/100 m? surface area)}
Cutthraat ] Bull trout
Age U Age | Age 1] Age 111+  Age O Age i Age 11 Age [11+
0 G 0 0 0 C 0 0

-39~



BOWMAN CREEK DRAINAGE
BOWMAN CREEK REACH I

Channel Characteristics: Date surveyed: 8-12-80 (Figure 20)

This reach is a third order tributary to the North Fork. Average
wetted width was 13.9 m and the average depth was 39.3 cm. The reach
contained 50% run and 50% riffle. There was a low to moderate amount of
debris with 40% stability and very little bank cover. Instream cover was
moderate. The channel gradient was 1.7% and the D-90 was 49 cm. The
creek originated from Bowman Lake 9.7 km above the mouth.

Valiey Characteristics:

The upper bank slope gradient was 30-40% with a valley to channel ratio
of 3:1. The average valley width was 75 m. The channel was occasionally
confined and had a sinuous pattern.

Fish Populations: (Figure 21)

Cutthroat trout and mountain whitefish were present in this reach.
Juvenile and adult fish of both species were observed. A density of
11.2 cutthroat per 100 m* indicated an important rearing area.
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sOWHMAN CAEEK

Figure 20. Locaticn of physical habitat parazﬂeters by
' reach for Bowman Creek.
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BOWMAN CREER

Figure 21. Fish population information by reach for Bowman Creek.
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Table 4S. Stream habitat and fish populaticn data for Bowman Creek Reach 1.
tipper Lower
Stream Reach  Serial Reach Tributary reach tpper reach Lower .
Name mgsher number  Length of Soundary elgy. {m) boundary elev.{m}
gowman 001  DB3 8.2 MNorth Bowman Lake 1222  mouth 1077
Creek Fork
Physical Hahitat data
Ave. Ave, Ave. Valley-
Stream Drainage welted depth for channel Valley channel © Flow
order arealkm®}  widthim) reach{m) width{m} width{m) ratio characteristics
3 177.9  13.0 .39 22 75 3 broken rolling
Side Average Flow during Average Max fmum
Confing- channel Tow syryvey peak water pool
ment Pattern occurence flow {m’/sec) temp{L) Turbidity depth(m)
X N moderate 1.26 1.88 21 Tow 1.3
% pocket- % class % class % class % class > class
% poot % run % riffle water 1 poals Il pouls 111 peols 1Y pools V pools
e 57 43 G 0 i8] 0 0 100
% bed matarial .80 4 Stability Bank
% fines Zaravel] % rubble % boitlder %bedrock {cm)} gradient rating form
20 30 30 20 0 49 1.7 96 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel i cover- % cover snorkel
Process material debris debris debris canopy overhang section
failing fluvial moderate Tow 40 3 3 24
Water chemistry data
Cond. Total Total - o N .
{umahs/ Alk. carbon phos. Nosg” Ca Ma Na K S0,
am} {mg/1) {mg/l) {mg/1) {mg/1) fma/1} {mg/1} (mg/1) {mg/1) {ma/1)
122 68 0.89 Q004 0.02 21.0 .057 0.8 - 0.8
Spawning data
Number of Kumber of Bumber of
bull trout Redd bl grout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km)} Year reach {nofkm) Year
Fish population data
Density (no/100 m® surface area) Mountagzher Spacégztern
Cutthroat Bull trout Whitefish grk_trout
Aae G Age 1 Age I Age liit Age I Age | Age 11 Age TT1+
0 0.1 C.1 11.0 o G 0 ¢ present absent
Bicmass {grams/100 =% syrface area)
Cutthroat Sull trout
Age O Age | Age 11 Age I]I+  Age O Age 1 Age 11 Age I1l+
0 1 1 343 0 G 0 0

-103-



AKOKALA CREEK DRAINAGE

AKOKALA CREEK REACH I

Channel Characteristics: Date surveyed: 8-19-80 (Figure 22)

Akckala Creek Reach I is a fourth order tributary in the North Fork
drainage. Average wetted width was 10.5 m and the average depth was 33 cm.
Reach I consisted of 70% run, 25% riffle, 3% pocketwater and 2% pool.

Channel debris was low and 40% was stable. Vegetation provided only slight
bank cover while instream cover was moderate. Stream gradient was 1.4%

and the D-90 was 25 c¢cm. A marsh area partially created by beaver dams
occurred 1 km below the upper end of this reach and extended 2 km downstream.
The creek divided into two separate channels in this area. A major slump zone
was present in the middle of this reach.

Valley Characteristics:

The upper bank slope gradient was less than 30% and the valley to
channel ratio was 5:1. The average valley width was 100 m. Reach I
was occasionally confined and had an irregular meandering pattern.

Fish Populations: (Figure 23}

Westslope cutthroat, mountain whitefish and sculpins were observed in
this reach. Migratory and resident westsliope cutthroat trout were present.
The presence of whitefish fry indicated this area was used for spawning.

AKOKALA CREEK REACH I1

Channel Characteristics: Date surveyed: 8-19-80 (Figure 22)

Akokala Creek Reach II is a second order tributary in the North Fork
drainage. Average wetted width was 10 m and the average depth was 33 cm.
Reach II consisted of 56% run, 43% riffle and 1% pocketwater. Channel
debris was low and 20% was stable. Bank cover was low and instream cover
was moderate. Stream gradient was 2.9% and the D-90 was 35 cm. A major
slump zone was present 1 km above the lower end of this reach.

Valley Characteristics:

The upper bank slope was less than 30% and the valley to channel ratio
was 6:1. The average valley width was 100 m. Reach I] was occasionally
confined and had a sinuous pattern.

Fish Populations: (Figure 23)

Westslope cutthroat trout, mountain whitefish and sculpins were observed
in Reach TI. Migratory and resident westsiope cutthroat trout were present.
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Parke Creek Reach I

Channel Characteristics: Date surveyed: 8-20-80 (Figure 22)

Parke Creek Reach I is a third order tributary in the Akokala Creek
drainage. Average wetted width was 5.7 m, and the average depth was 14 cm.
Reach I was comprised of 52% riffle, 33% run, 15% pocketwater, and a
trace of pools. Channel debris was moderate with 40% stable material.

Vegetation provided only slight bank cover while instream cover was moderate.

Stream gradient was 4.9% and the D-90 was 57 cm. A major siump zone was
present one kilometer below the head of this reach and two areas of debris
accumulation appeared just below the slump zone.

Valiey Characteristics:

The upper bank slope gradient was 30% and the valley to channel
ratio was 6:1. The average valley width was 80 m. Reach I was occasionally
confined and had a sinuous pattern.

Fish Populations: (Figure 23)

Westslope cutthroat trout and sculpins were observed in this reach.

Parke Creek Reach II

Channel Characteristics: Date surveyed: 8-20-80 (Figure 22)

Parke Creek Reach II is a third order tributary in the Akokala Creek
drainage. Average wetted widih was 5.6 m and the average depth was 231 cm.
Reach Il was composed of 507% riffle, 40% run, and 10% pocketwater. Channel
debris was moderate and 30% was stable. Bank cover was high and instream
cover was moderate. Stream gradient was 4.9% and the D-90 was 12 cm. The
Tower 1-2 km of Reach II was a marsh area.

Valley Characteristics:

The upper bank slope gradient was 30% and the vailey to channel ratio
was 12:1. The average valley width was 120 m. Reach II was occasionally
confined and had an irregular meandering pattern.

Fish Populations: (Figure 23)

Westslope cutthroat trout and sculpins were observed in this reach.

Longbow Creek Reach I

Channel Characteristics: Date surveyed: 8-20-80 (Figure 22)

Reach I of Longbow Creek is a second order tributary in the Akokala Creek
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drainage with an average wetted width of 5.1 m and an average depth of 23.5
cm.  This reach contained 44% run, 50% riffle, 6% pocketwater and no pools.
There was a Tow to moderate amount of debris with 30% being stable. Low
amounts of instream cover and moderate amounts of bank cover were present.
The channel gradient was steep {12.3%) and the D-90 was 70.5 cm.

Valley Characteristics:

The upper bank slope gradient was less than 30% and the valley to
channel ratio was 15:1. The average valley width was 100 m.

Fish Populations: {(Figure 23)

Adult and juvenile cutthroat trout were observed in this reach in
moderate densities.
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Tahle 50. Stream habitat an¢ fish population data for Akokala Creek Reach 1.

lipper Lower
tream Reach  Serial HQeach  Tributary reach Upger reach {ower
Name number number  Length af houndary slev, (m}  boundary alev. {m}
Akokala North 2.6 km below
Creek 001 DBG 8.0 Fork mouth Parke 1183  mouth 1078
Creek
Physical Habitat data
Ave, Ave, Ave. Yalley~

Stream Drainage wetted depth for ¢hannet Yalley channel Flow

arder areal{km®) widthim} reachim) widthi{m}? width{n} ratio characteristics
4 120.1 10.4 .33 19 100 3 rolling

Side Average Fiow during Average Max imum
Confine- channel Tow survey peak water poal
ment Pattern geeurence flow {m*/sec) temp{C)} Turbidity depth{m)
X c moderate _0.28 1.30 19 moderate X
% pocket- % class % class % class % class % ¢lass
% pool % _run 5 riffie water I _pools 11 pools 111 pools IV poois ¥ pools
2 70 25 3 20 20 C 60 0
% bed material -390 % Stabiiity Bank

% fines Ggravel % rubbie % boulder %bedrock {em} gradient rating form

30 30 30 10 s 25 1.4 97 repose
Rank Flcod % stable % cover-
Bank genetic plain Channel channel % cover- % cover saorkel

Process materiai debris debris debris canopy sverhang section

failing fluvial moderate Tow 40 16 10 21

Water chemistry data

fond. Total Total )

{umohs/ Alk. carbon phos . Moy” catt ;_?+ Na© K" 50.
cmy {mg/1} {mg/1} {mg/1} {ma/1) {mg/1) {mg/1) {ma/1) {mg/1) Imas1)
65 47 1.02 .010 - 13.8 037 1.2 - 0.7
Spawning data

Number of Number of Number of

bull trout Redd buil trout Redd Bbull trout Redd

redds in density redds in density redds in density

reach {no/km) fear reach {no/km) Year reach {no/km) Year
Fish population data
5 Other speciesg
Density (ng/i00 m* surface area} FomisiE rererh
Cutthroat Bull trout Whitefish grk trout
Age § Age 1 Age 11 Age i1+ Age 0 Age 1 age 1] Age 111+
0.6 0.4 0.1 1.3 0 0 0 G present absent
giomass {arams/100 m* surface are3)
- Cutthroat Bull trout
Age O Age 1 Age 11 Age 111+  Age C Age | Age |1 Age 11+
1 3 1 40 0 0 g 0
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Table 51. Stream habitat and fish population

data far Akokala Creek Reach 2.

Upper Lower
Stream Reach  Serial  Reach  Tribuiary reach Upper reach Lower
Name number number  Lenath of boundary glev.{m} Lboundary elev,{m}
Akokala North Akokala 2.6 km below ,
Creek 0a2 BBH 8.8 Fork Lake 1443  mouth Parke 1193
Creek
Physical Habitat dats
Ava, Ave. Ave. Yailey-
Stream Brainage wetted depth for channel Vailey channel Fliow
order arealkm®]  width{m) reach{m} widtn{m}  width(m) ratio characteristics
2 - 9.8 .33 16 100 7 braken. rolling
Side Average Flow during Average Max fmum
Confine- thannel low suryey peak water nool
ment Pattern pceurence flow {m®/sec) temp((} Turbidity depthim]}
X N high - 1.06 - low 1.3
% pocket- % class % class % class % class % class
4 opeol %orun % riffle water I pools 11 peois 111 pools 1¥ pools V poois
0 56 43 1 7 36 50 0
% hed material ) -9G 4 Stabitity Bank
¥ fines rgravel % rubble 5 boulder “bedrock {cm) gradisnt rating form
2
20 40 30 10 0 35 2.9 ac repose
Bank Tood % stable % govers
Bank genetic plain Channel channel Iocover- % cover snorkel
Process material dehris debrig debris canopy overhang section
failing fluvial Tow Tow 20 3 3 17
Water chemistry data
Cond. Total Total
{umohs/ Alk, carben phos. No,” ca”t Mg++ Ma© K" 50,
cm; {mg/1} {mg/1) {mg/1) {mg/1} {ma/1} {mg/1) {ma/1} {mg/1} {mg/1)
Spawning data
Xumber of Number of Humber of
butl trout Redd buil trout Redd bull trout Redd
radds in density redds in density redds in density
roach {no/km) Year reach {no/km) Year reach {no/km) Yoar
Fish population data
; FR— (Other cpecieg
Density {no/100 m® surface area) WountaiE Fastarn
Cutthroat Bull trout Whitefish drk trout
Age O Age [ Age 11 Age 111+ Age O Age | Age 11 Age 111+
0 ¢.7 1.3 4.8 Q 0 0 0 present absent
Biomass [grams/100 m? surface area)
: Lutthroat Buil trout
Age 0 Age } Age 11 Age 11+ Age Age ] Age 11 Age 111+
0 5 16 145 0 0 ¢ 0

-110~



Table 52. Stream habitat and fish populaticon data for Parke Creek Reach 1.

-111-

Upper Lower
Stream Reach  Serial Reach Tributary reach Upper reach Lower
Hame pumber number  Length of boundary etev.(m] boundary eley.(m}
Parke 001 DBJd 1.8 North 2 km up 1329 mouth 1240
Creek Fork  from mouth
Physical Habitat data
- BAve. Ave. Ave. Vaiiey-
Stream firainage wettad depth for channel Valiey channel Flow
order area(km?} widthim} reachi{m} width{m} widthim} ratip characteristics
3 - 5.7 .14 i3 &0 6 rolling/broken
Side Average Fiow during Average Max imum
Confine« channel Tow survey peak water noot
ment Pattern coourence flow (m?/sec) temp{l) Turbidity depth(m)
X N low - 0.21 -- Tow 0.8
% pocket- % class % class % class % class % class
% poel % run % riffle water 1 pools 1] pools 111 pools IV pools V pools
1 33 51 i5 9) 11 33 56 0
% bad material P-20 4 Stability Bank
¥ tines Zoravel F_rupble ¥ boulder ipedrock  {em)  gradient rating form
20 40 30 10 0 57 4.9 98 repose
Bank Flood % stable % covars
Bank genetic plain Channel channel % cover- % cover snorkel
frocess matarigl debris debris debris CAnOpYy gvarhang secticn
failing fluvial moderate moderate 40 10 10 19
Water chemistry data
Cand. Taotal Total
{umphs/ Atk. carbon phos. No,” catt Hg“’ Na® K 30,
cml {mg/1} (mg/1) {mg/1) {mg/1) {mg/1} {mg/1} (mg/1]) {ma/1} {mg/1}
Spawning data
Humber of Number of Number of
bull trout Redd bull trout Radd buil trout Redd
redds in density redds in density redds in dansity
reach {na/km) Year reach (noskm) Year reach {ne/km) Year
Fish population data
. , - Qther spvecies
Density {no/i00 m surface area) Mountsin tern
Cutthroat Buil trout Whitefish grk trout
Age O Age 1 Age I1 Age 111+ Age O Aga | Age 11 Age 111+
0 1.9 2.2 3.2 0 g 0 0 absent absent
Biomass {grams/100 =7 surface area)
Cutthrpoat Bull trout
Age § Age 1 Age I1 Age III+ Aze O Age 1 Age 11 Age J11+
G 13 25 100 G 0 0 0



Table 53. Stream habitat and fish population data for Parke Creek Reach 2.
Upper Lower
Stream Reach Serfal Reach  Tributary reach Upper reach Lower
Name number number lLength of boundary elev.{m) boundary elev, (m)
Parke 002  DBY 4.6 MNorth 7 km up from 1557 2 km up from 1329
Creek Fork mouth mouth
Physical Habitat data
. Ave. Ave. Ave. Valley-
Stream Orainage wetted depth for channel Valley channet Flow
grder arealkm?) width{m) reachim) widthi{m) widthim) ratio characteristics
3 - 5.6 .31 10 120 12 placid/rolling
Side Average Fiow during Average Max faean
Confine- channel Tow survey peak water pool .
ment Pattern occurence flow {m®/sec} temp (L) Turbidity depthim)
X C Tow L 0.2¢9 - Tow 0.8
% pocket- % class % class % class % class % class
¥ pool % run %2 riffle water 1 pools 11 pools 111 pools 1V pools ¥ pools
0 40 50 10 0 " 0 100 0
% bed material 0-90 % Stability Bank
% fineg %gravel % rubble % baulder “hedrock {cm) gradient rating form
40 40 19 1 0 12 4.9 82 repose
Bank Flend % stabie % cover-
Bank genetic plain Channetl channel % cover- % cover snorkel
Process material debris debris debris canopy gverhang section
failing fluvial moderate moderate 30 20 20
Water chemistry data
fond. Total Total
{umohs/ Alk, carbon phos. bg, catt Mg++ Nat 'y 50.
em) (mg/1) (mg/1) (mg/1)  {mg/1) {mg/1) {ma/1) (mg/1} (mgs1)  Amg/l)
Spawning data
Number of Number of Number of
bull trout Redd buil trout Redd hutl trout Redd
redds in density redds in density redds in density
reach {no/xm) Year reach {no/km) Year reach {no/km} Year
Fish population data
. h .
Density {no/100 m? surface area) Mounta?: £r 5§ecé::tern
Cutthroat 8ul1l trout Whitefigh grk trout
Age 0 Age | Age 11 Age il Ace O Age | Age 1} Age T1i+
2.1 1.2 2.1 1.7 0 0 0 0 absent absent
Biomass {qrams/100 m° surface area)
Cutthroat Bull trout
Rage Q Age 1 Age 11 Age 111+  Age O Age 1 Age 11 Age 111+
2 8 25 53 0 0 0 0
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Table 54, Stream habitat and fish population data for Long Baw Creek Reach 1.
Unper Lower
Siream Reach  Serial Reach  Tributary reach Upper reach L ower
Name number number Length of boundary elev.{m} boundary glev.{m}
Long 001  DBI 6.4 North Long Bow Lake 2085 mouth 1298
Bow Fork
Creek
Physical Habitat data
Ave, Ave. Ave. Valley~ .
Stream Drainage wetted depth for channel valiley channel Flow
grder area(km?®) width{m} reachim) widthi{m} width{m) ratio characteristics
2 - 5.1 .24 7 100 15 rolling/broken
Side Average Flow during Average - Max imum
Confine- channe Tomw survey peak water pooi
ment Pattern accurence flow {m?/sec) temp{L{) Turbidity depth{m}
X N Tow - 0.21 - 1 ow 1.0
% pocket- % class % class % class % ¢lass % class
% poal % _run % riffle water 1 pools 11 pools {11 pogls 1V pools V pogis
0 48 48 4 6 6 13 75 0
% bed material $3-90 % Stability Bank
% finas saravel % rybbie % boulder thedrock {cm) gradient rating form
20 40 30 10 0 71 12.3 105 repose
Bank Flood % stable % cover-
Bank ganetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris Cancoy gverhang section
failing fluvial moderate moderate 30 20 10 10
Water chemistry data
Cond, Total Total
{umohs/ Alk. carbon phos. LA ca™t Mg++ Na+ k* 5G.
cmj {mg/1) {mg/1) {mg/1) {ma/1} {ma/1} {ma/1) {mg/1} (mgf1} {mg/1)
Spawning data
Numbar of Number of Humber of
sull trout Redd bull trout Redd buil? trout Redd
radds in density redds in density redds in density
reach {no/km) Year reach {no/km} Year reach {no/km}) Year
Fish population data
Density {no/100 m* surface area) chnta?;her sp&c;g:tern
Cutthroat Bull trout Whitefish 8rk trout
Age O Age 1 Age 11 Age 111+ Age O Age T Age 1] Age TT1+
0 0.3 2.6 3.8 ] 0 0 G absent absent
Siomass {grams/100 m® surface area)
Cutthroat : ) Bull trout
Age § Age ] Age 11 Age 111+ Age O fge | Age I Rae 11+
0 2 31 118 0 Q O 0
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RED MEADOW CREEK DRAINAGE
RED MEADOW CREEKX REACH I

Channel Characteristics: Date surveyed: 8-8-79 (Figure 24)

Red Meadow Creek Reach I is a third order tributary in the North
rork drainage. Average wetted width was 7.5 m and the average depth was
28 cm. Reach I was composed of 60% riffle, 30% run, 8% pocketwater and

% pool. Channel debris was moderate and 43% was stable. Vegetation
provided abundant bank cover and instream cover was moderate. Stream
gradient was 2.2% and the D-90 was 47 cm. Twe major slump zones occurred
below the mouth of the south fork of Red Meadow Creek.

Valiey Characteristics:

The upper bank siope gradient was less than 30% and the valley to
channel ratio was 10:1. The average valley width was 100 m. Reach I was
occasionally confined and had an irregular to sinuous pattern.

Fish Populations: (Figure 25)

A great variety of game fish species were present in Reach I
including westslope cutthroat, yellowstone cutthroat, bull trout, arctic
grayling, mountain whitefish and sculpins. Density estimates of 11.2
age I or oider westslope cutthroat per 100 m?® surface area indicated an
important rearing area. Juvenile bull trout also utilized the area for
rearing and migratory adults of both species annually migrate through to
upstream spawning areas.

RED MEADOW CREEK REACH I1

Channel Characteristics: Date surveyed: 8-8-79 (Figure 24)

Red Meadow Creek Reach II is a third order tributary in the North
Fork drainage. Average wetted width was 6 m and the average depth was
22 cm. Reach II consisted of 60% run, 20% riffle, 12% pocketwater and
8% pool. Channel debris was moderate with 20% stability. Bank cover and
instream cover were both moderate. Stream gradient was 0.9% and the D-80

was 41 cm.

Valley Characteristics:

The upper bank siope gradient was less than 30% and the valley to
channel ratio was 8:1. The average valley width was 75 m. Reach II was
occasionally to frequently confined and its pattern was irregular.



Fish Populations: (Figure 25)

Species observed included bull trout, westslope cutthroat, yellowstone
cutthroat, arctic grayling, mountain whitefish and sculpins. Density
estimates indicated an important rearing area for both migratory and
resident westslope cutthroat and bull trout with 14.8 and 6.1 age I or
older fish per 100 m? surface area, respectively. Spawning by migratory
bull trout was documented with an average of nine redds enumerated
annually during three years of survey.

RED MEADGW CREEK REACH III

Channel Characteristics: Date surveyed: 8-8-79 (Figure 24)

Red Meadow Creek Reach III is a second order tributary in the North
Fork drainage. Average wetted width was 3.5 m and the average depth
was 16 cm. Reach I1I was comprised of 50% pocketwater, 20% run,
15% riffle and 15% pool. Channel debris was Tow and 20% was stable. Bank
and instream cover were both moderate. Stream gradient was 7.6% and the
D-90 was 50 cm. Areas of chutes and cascades were observed.

Valley Characteristics:

The upper bank slope gradient was 30-50% and the valiey to channel
ratio was 2:1. The average valley width was 15 m. Reach IlI was
frequently confined and had an irregular pattern.

Fish Populations: (Figure 25)

A variety of game fish species were present in Reach III including
bull trout, westslope cutthroat trout, yellowstone cutthroat trout, arctic
grayling and mountain whitefish. The arctic grayling and yellowstone
cutthroat trout observed resulted from downstream movement out of Red
Meadow Lake. The lower third was .an impertant rearing area for bull
trout, with densities of 4.2 age I or older fish per 100 m? surface area.
Cascades 15 m high and 10 m long created a partial fish migration barrier
just above the mid-point of this reach,
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Table 55. Stream habitat and fish population data for Red Meadow Creek Reach 1.
ipper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name mmber number Length of boundary elev.{m! boundary eloy {m}
Red 001 DC 7.7 North 1 km above 2nd 1268 mouth 1097
Meadow Fork bridge across
Creek RMC
Phvsical Habitat data
Ave. Ave. Ave, Valley-
Stream Orainage watted depth for channel Yalley channel Fiow
arder arealkm®)  width{m} reach{m} width{m) width{m} ratio characteristics
3 76.8 7.5 .29 11 108 10 broken/rolling
Side Average Flow during Ayerage Max imum
Confine- channel Tow survey peak water pooli
ment Pattern occurence flow {m?/sec) temp(C} Turbidity depth{m}
X P Tow .47 0.47 15 Tow 1.
% pocket- % class % ¢lass % class % class % class
% pool % run % riffle water i pools 11 pools 111 pools I¥ popls ¥ pools
10 30 60 0 1 14
% bed material 0-90 % Stability Bank
% fines Zgravel % rubble i houlder “hedrock {cm) gradient rating form
20 30 25 25 0 47 2.2 85 repose
Bank Flood % stable % Cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debrig debris canogy overhany section
failing fluvial low moderate 43 20 30 20
Water chemistry data
Lond. Total Total
{umohs/ Alk. carbon phos. Noy” ca*” Mg** Na” K S0
em) {mg/1) (mg/1) {mg/1)  f(mg/1)  (mg/1) {mg/1) (g1} (/1) {mg/1)
132 79 0.98 .0G5 0.01 23.5 .06l 0.8 - 0.9
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd Buil trout Redd
redds in density redds in density redds in density
reach (na/km) Yoar reach {no/kmj Year reach (no/km) Year
0 0 80 0 0 78
Fish population data
Density (no/100 m* surface area) Meunta?:her snecég:tern
Cutthroat Buil trout Whitefish 3rk trout
Rae G Age | Age 11 Age {11+ Age O Age I Ace [} Age T1T+
rs 7.9 2.8 G.5 0 0 0.4 0 present absent
Biomass (grams/100 m® surface area)
Cutthroat . Buil trout
Age C Ace | Age 11 Age 111+ fAge § Age | Age 11 Age 111+
5 54 34 16 0 0 9 0
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Table 56. Stream habitat and fish populaticn data for Red Meadow Creek Reach 2.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach { gwer
Name nupber number  Length of boundary elev.(m) boundary elev.(m}
Red 002 DCL  19.0 North .6 km below 1450.8 1 km above 1268
Meadow Fork Link Lake fork 2nd. bridge
Creek across RMC
Physical Habitat data
Ave, Ave. Ave. Valiey-
Stream Drainage wetted depth for channel valley channel Flow
grder area(km®) widthim} reach(m} width{m} width{m} ratio characteristics
3 - 6.0 .22 10 73 7 placid/swirling
Side Average Flow during Avaerage Max mum
Confine- channel Tow survey peak water pool
ment Pattern gccurence flow {m3/sec) temo{C) Turhidity depth{m}
X P moderate - - -- low 1.4
% pocket- % class % ¢lass % ¢lass % class % class
% pool % run % riffle water I pools 11 pools 111 pools IV pools ¥ pools
10 60 20 10 4 10 23 63 0
% bed materia} D-90 - Stability Bank
< fines fqravel % rubble % boulder “bedrock (cm} gradient rating form
30 40 15 14 1 41 0.9 92 steep
Bank Flood % stable % cover-
Barnk genetic plain {hannet channel % cover- % cover snorkel
Process material debris debris debris CAN0oRY gverhang section
failing fluvial moderate moderate 20 10 20 20
Water chemistry data
cond., Total Total
(umohs/ Alk. carbon phas. No,~ Ca++ Mg++ Ha* K 0.
cm) {mg/1} {mg/1) {mg/1) {mg/1) {mg/1) {ma/1) {ma/1} (mg/t}  (mg/1}
Spawning data
Number of Number of Number of
buti trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach [no/km} Year reach {no/km) Year reach {no/km} Year
6 0.5 80 2 0.2 79 19 1.7 81
Fish population data
Density {no/100 m® surface area) Mounta?:her specéiztern
Cutthroat Bull trout whitefish 8rk trout
BKge C Age | Age 11 Age 11T+ Age D Age | Age 11 Age 111+
0 1.1 3.8 9.7 0 1.1 4.4 1.5 present absent
Biomass {grams/100 m* surface area)
Cutthroat Bull trout
fge 0 Age I Age I Age I1]{+  Age § Age | Age 11 Age I11+
0 7 4 302 0 10 96 74
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Table 57. Stream habitat and fish populaticn data for Red Meadow Creek Reach 3.
tUoper Lower
Stream Reach  Serial Reach Trihutary reach Upper reach Lower
Name nymber number  Length of boundary elev.{m} boundary eley. (m}
Red 003 DCT 3.2 North Red Meadow 1689 .6 km below 145(0.8
Meadow Fork Lake Link Lake fork
Creek
Physical Hahitat data
Ave. Ave. Ava, Valley-
Stream Drainage vetted depth for chanine] Vailtey channel Flow
order areallm®)  width{m} reach{m) width(m} width{m) ratic characteristics
2 - 3.5 .16 7 15 2 tumbling
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water paol
ment Pattern accurence . flow {m?/sec) temp{C} Turbidity depth(m}
F p low -= 0.26 -- Tow 1.3
% pocket- % class % class % class % class % class
% pool % run % riffle water 1 pools 11 pools 111 peols IV pools ¥ pools
10 20 20 50 0 0 10 50 0
% bed material b-90 4 Stability Bank
% fines Zgravel % rubble % boulder sbedrock {em} gradient rating form
10 20 20 20 30 50 7.6 74 repose
Sank Flogd 1 stable % cover-~
Bank genetic plain Channel channel % cover- % cover snorkel
Process raterial debris debris debris canopy overhang section
stable bedrock nii Tow 20 30 20 20
Water chemistry data
Cond. ) Total Tutal
{umohs/ Alk. carbon shos. Moy catt Mg Na© " S0,
cm) {mg/1) {mg/1) {mg/1) {mg/1 {ma/1) {mg/1) {mg/1) {mg/1) (mg/1)
Spawning data
Rumber of Number of Number of
byll trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km; Year reach {no/km) Year
Fish population data
. h .
Density (no/100 m* surface area) Mounta?i is specgg:terﬂ
Cutthroat Bull trout Whitefish 3rk trout
Age 0 Age 1 Age |1 Age []i+ Age O Age | Age 11 Age 111+
0 1.2 3.4 0 0 3.4 0.8 absent absent
Biomass {grams/100 m° surface area)
Cutthroat Bull trout
Age O Age I Age 11 Ace T1i+  Aoe O Ege | Age 1] Age 111+
0 0 14 106 0 0 74 37
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MOOSE CREEK DRAINAGE
MOOSE CREEK REACH I

Channel Characteristics: Date surveyed: 7-26-80 (Figure 26)

Moose Creek Reach I is a third order tributary in the North Fork
drainage. Average wetted width was 4.8 m and the average depth was 24 cm.
Reach I consisted of 50% run, 43% riffle, 5% pool and 2% pocketwater.
Channel debris was low with 30% being stable. Vegetation provided high
bank cover and instream cover was moderate. Stream gradient was 2.7%.
and the D-90 was 32 cm. A major slump zone occurred in the middle of
the reach and beaver activity was observed near the lower end.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was 7:1. The average valley width was 75 cm. Reach I was occasionally
confined and had an irregular meandering pattern.

Fish Populations: (Figure 27)

Bull trout, westslope cutthroat trout and sculpins were observed.
Juvenile bull trout were present although no bull trout spawning has been
documented here. Beaver dams near the mouth may impede bull trout
migration during low summer flows. Migratory and resident populations
of cutthroat were present and densities of 10.8 Age I or oider fish per
100 m® surface area indicated an important rearing area.

MOOSE CREEK REACH I1I

Channel Characteristics: Date surveyed: 7-26-80 (Figure 26)

Moose Creek Reach II is a second order tributary in the North Fork
drainage. Averaged wetted width was 5.8 m and the average depth was 27 cm.
Reach II was comprised of 60% riffle, 37% run and 3% pool. Channel debris
was low with 70% being stable. Bank cover and instream cover were both
moderate. Stream gradient was 3.5 % and the D-90 was 26 cm. A major
sTump zone occurred in the middle of this reach.

Valley Characteristics:

The upper bank slope gradient was less than 30% and the valley to
channel ratio was 40:1. The average valley width was 400 m. Reach II was
occasionally confined and had an irregular pattern.
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Fish Populations: (Figure 27)

Westslope cutthroat trout were observed in this reach. This area
provided important cutthroat frout rearing habitat with densities of 27.4
age I or older fish per 100 m® surface area.

MOOSE CREEK REACH I1I

Channel Characteristics: Date surveyed: 7-27-80 (Figure 26)

Moose Creek Reach III is a second order tributary in the North Fork
drainage. Average wetted width was 1.7 m and the average depth was 27
cm, Reach III consisted of 64% run, 24% riffle and 12% pooi. Channei
debris was low with 40% being stable. Bank cover and instream cover were
moderate. Stream gradient was 2.8% and the D-90 was 25 cm. Some beaver
activity was noted in the middie of this reach.

Valley Characteristics:y

The upper bank slope gradient was less than 30% and the valley to
channel ratio was 25:1. The average valley width was 400 m. Reach III
was occasionally confined and had an irregular pattern.

Fish Populations: (Figure 27)

Westslope cutthroat were observed in this reach. Density estimates
showed this to be a very important rearing area with 62.0 dge I or older
cutthroat per 100 m? surface area.
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Tabie 58. Stream habitat and fish population data for Mcose Creek Reach 1.
Upper . Lower
Stream Reach Serial Reach Tributary vresch iipper reach l.ower
Hame number number Length of boundary eley.(m) boundary elev.{m)
Moose 001 DD9 5.2 North 1 km below 1253  mouth 1109
Creek Fork Whale Buttes
bridge
Physical Habitat data
Ave. Ave. Ave. Valley-
Stream Drainage wetted depth for channel valley channel Flow
order arealkm’}  width{m) reach{m) width{m} width{m} ratio characteristics
3 48.0 4.8 .24 11 75 8 rol1ling
Side Average Fiow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern occurence flow {m?/sec) temp(C) Turbidity depthim}
X C Tow 0.17 0.31 15 Tow 1.0
% pocket~ % class % class % class % class % class
% pool % run % riffle water I pools 11 pools 111 pools 1V pools ¥ pools
5 50 43 2 5 - 14 19 3
% bed material D-90 % Stability Bank
% fines Zgrave!l % rubble % boulder Yhedrock {cm) gradient rating form
27 30 33 10 0 32 2.6 105 repose
Bank Flood % stable % cover-
Bank genstic piain Channel channel % cover- % cover snorkel
Process material debris debris debrisg canopy gverhang section
aggrading fluvial moderate Tow 30 22 26 25
Water chemistry data
Cond. Total Total
{umohs/ ATk. carbon phos. NG ca™* Mgt Na* k" 50,
em) {mg/1) (mg/1) {mg/1) {mg/1)  (mg/1) {mg/1} {mg/1) {mg/1)  {mg/l)
90 78 1.02 .004 - 20.6 0.84 1.0 - 1.0
Spawning data
Number of Number of Number of
bull trout Radd bui?! trout Redd bull trout Redd
redds in density redds in density redds in. density
reath [no/km) Yoar reach {no/km) Year reach {rno/km) Year
Fish population data
Bensity {no/100 m® surface arse) Mountag:her specg::tern
Cutthroat Bull trout Whitefish 8rk trout
Age 0 Age 1 Age [} Age T1i+ Age O Age | Age 11 Age T1I+
3.4 2.4 5.3 3.1 0 0 0 0 absent absent
Biomass {grams/i00 m® surface area}
Cutthroat Bull trout
Age { Age 1 Age 11 Age Iil+ Age D Age | BAge 1} Age IlI+
4 16 64 g7 0 0 0 0
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Table 59. Stream habitat and fish pcpq]qtion qgta for ﬁeese Creek Reach 2.

-126~

Upper Lower
Strean Reach  3erial Reach Tributary reach Upper reach Lowey
Name number number Length of boundary elev.{m} boundary gley. (@}
Moose 002 DEA 4.9 North bridge 2 km 1426 1 km below 1253
Creek Fork above Whale Whales Buttes.
Buttes Bridge Bridge
Physical Habitat data
Ave, Ave, Ave. . ¥alley-
Stream Drainage wetted depth for channel Valley channel Flow
grder arealkm?)  width{m} reachim) width{m} width{m}" ratic characteristics
2 -- 5.8 .21 i0 400 10 ralling/broken
Side Average Flow during Average Maximum
Confing~ channel Tow survey peak water poc]
ment Pattern geourence flow {m’/sec) temp{l) Turbidity depth{m]
X p low -- 0.26 -- -- 1.2
% pocket- % class % class % class % class % clasgs
% pocl % run % riffle water { pools 11 pools 111 pools IV pools ¥V pools
3 37 60 0 19 37 44 0 0
% hed material D90 % Stability Bank
% fines  Zgravel % rubbie % boulder hedrock {em) gradient rating forn
10 50 30 10 g 26 3.5 95 undercut
Bank Flood % stable % cowver-
Bank genetic plain Channel channel % cover- % cover snorkel
Process matarial debris debris debris CANODY averhang section
failing fluvial Tow low 70 15 19 14
Water chemistry data
Cond. Total Total . - R
{umghs/ Alk. carbon phos, Hos~ Ca Mg Na© K 504
cm) {mg/1) {mg/1} {mg/i) {mg/1) {my/1) {ma/1} {ma/1] {mg/1) {mg/1)
Spawning data
Number of Number of Number of
buil trout Redd buil trout Redd bull trout Redd
redds in density redds in density ‘redds in density
reach {no/km) Year reach {no/km) Year reagh {no/km} Year
Fish population data
. 2 Other species
Density {no/100 m® surface area) Mountain Fastarn
Cutthroat Bull trout Whitefish 3rk trout
Age O Age | Age IT Age 111+ Aga 0 Age 1 Age 11 Age Til+
0.4 9.4 12.4 5.6 ) : J G absent
Biomass {grams/100 m® surface area)
Cutthroat - i Bull trout
Age O Age I Age 11 Age 111+  Age § Age I Age 11 Age 117+
1 64 150 175 G 0 0 0
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Table 60. Stream habitat and fish popglatien data for Moose (Creek Reach 3.
Upper {ower
Stream Keach Serial Reach Tributary reach Upper reach L ower
Name nymber number length of boundary glav.(m} boundary eley. (m]
Moose 003 DEB 11.4 North 3 km above 1743 bridge 2 km 1426
Creek Fork rock quarry above Whale
Butte bridge
Physical Habitat data
Ave. Ave. Ave. . Yaltey-
Stream Drainage wetied depth for channel Yalley channel Flow
order arealkm’) widthim} reach{m) widthim}  width{m) ratio characteristics
2 - 4.7 .24 39 150 10 rolling
Side Average Flow during Average Max imum
fonfine- channel Tow syrvey peak water pool
ment Pattern occurence flow {m¥/sec) temp(C} Turbidity depth{m}
X P Tow - 0.15 -- - 1.2 :
. % pocket- % class % class % class % class % class
% poul % run 7 riffie water i pools 11 pools i1l pools 1V pools ¥ pools
6 64 24 6 4 17 25 54 0
% bed material 0-99 % Stability Bank
g fines saravel ¥ rubbie % boulder Zhedrock {cm) gradient rating form
20 30 40 10 0 20 2.8 93 repose
Bank Fleod % stable % cover-
Bank genetic plain {hannel channeatl % cover- % caver snorkel
Process matarial debris debris debris canepy overhang section
aggrading fluvial moderate Tow 40 10 20 20
Water chemistry data
Cond. Total Total - - . .
(umohs/ Alk. carban phos. Moy" Ca Ma Na K S0
em) (mg/1) {mg/1) {mg/1} {mg/1} {me/1) (mg/1) {ma/1} {mg/1) mg/}
Spawning data
Nusber of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density radds in density redds in density
reach {no/km} Year reach {no/km} Year reach {no/km} Year
Fish population data
. h .
Density {no/100 m® surface area) Mnunta?i Er SBecggztern
Cutthroat Bull trout Whitefish 3rk trout
Xge () Age | Age 11 hae I1]+ Age © Age | Age 11 Aga TII+
0 5.9 10.1 46.0 0 0 0 0 absent absent
Biomass {grams/100 m® surface area)
Cutthroat Bull trout
Age { Age | Age T1 Age 111+  Age & Ane I Age Il Age 111+
0 40 122 1435 0 0 G 0



WHALE CREEK DRAINAGE

WHALE CREEK REACH I

Channel Characteristics: Date Surveyed: 8-28-79 (Figure 28)

Whale Creek Reach I is a fourth order tributary in the North Fork
drainage. Average wetted width was 13 m, and the average depth was 34
cm. Reach I consisted of 50% run, 40% riffle, 7% pocketwater, and 3%
pool. Channel debris was moderate with 20% being stable. Vegetation
provided only slight bank cover while insiream cover was moderate. Stream
gradient was 1.1% and the D-%0 was 48 cm. Three different areas of debris
accumulation and a major slump zone occurred-within a 5 km section
of this reach.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 12:1. The average valley width was 220 m. Reach I was occa-
sionally confined and has an irregular pattern.

Fish Populations: (Figure 29)

Westlope cutthroat, bull trout, mountain whitefish and scuipins
were observed here. Spawning by adfluvial bull trout has been documented
with an average of 23 redds enumerated annuaily during four years of survey.
In 1982 a 4 km high use spawning area was noted near the upper reach break
with redd densities of 13 per km. Migratory cutthroat were also observed
here.

WHALE CREEK REACH II

Channel Characteristics: Date Surveyed: 8-28-79 (Figure 28)

Whale Creek Reach Il is a fourth order tributary in the North Fork
drainage. Average wetted width was 13 m, and the average depth was 34 cm.
Reach II contained 50% run, 20% riffle, 19% pool, and 11% pocketwater.
Channel debris was moderate to high and 25% was stable. Bank and instream
cover were both low. Stream gradient was 0.7% and the D-90 was 27 ¢m. Thiee
instream debris accumulations were noted and a major slump zone was present
2.5 km abeve the lower reach break.

Valley Characteristics:

The upper bank slope gradient was less than 30% and the valley to
channel ratio was 10:1. The average valley width was 175 m. Reach II was
occasionally confined and had an irregular pattern.
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Fish Populations: (Figure 29)

Westslope cutthroat, bull trout, mountain whitefish and sculpins
were observed. Adfluvial bull trout spawning occurred with an average of
76 redds enumerated annually during four years of survey. Density estimates
of 1.6 age I or older bull trout per 100 m® surface area indicated an impor-
tant rearing area.

Shorty Creek Reach I

Channel Characteristics: Date Surveyed: 8-18-79 (Figure 28)

Reach I of Shorty Creek is a fourth order tributary. It had a wetted
width of 9 m and an average depth of 20 cm. This reach contained 20%
run, 30% riffle and 50% pool. Channel debris was high with 30% being
stabie. A trace of bank cover was present. Instream cover varied by
feature with deep pools providing the only instream cover observed. The
channel gradient was 2% and the D-90 was 25 cm.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was 5:1. The average valley width was 70 m. The channel was frequently
confined and had an irregular pattern.

Fish Populations: (Figure 29)

Westslope cutthroat and bull trout were observed here. Spawning
by adfluvial bull trout was documented with an average of 28 redds enumerated
during four years of survey. Densities of 1.6 age I or older bull trout per
100 m* surface area indicated an important rearing area.

Shorty Creek Reach II

Channel Characteristics: Date Surveyed: §-18-79 (Figure 28)

Reach II of Shorty Creek is a third order tributary. The wetted width
was 5 m with an average depth of 20 cm. Reach II contained 30% runs, 50%
riffle and 20% pool. Channel debris was moderate with 20% being stable. Bank
cover and instream cover were very low. Channel gradient was 5% and the D-90
was 43 cm. Waterfalls and cascades created by large boulders created a barrier
to upstream migration in the lower reach.

Valley Characteristics:

The upper bank slope gradient was 30-40%. There was a valley to channel
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ratio of 8:1 and a valley width of 70 m. The channel was frequently confined
with an irregular pattern.

Fish Populations: ({Figure 29)

No fish were observed while surveying or snorkeling in this reagh,
probably due to the barriers mentioned above.
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Table 61. Stream habitat and fish papulation data for thie Creek Reach 1.

tpper Lower
Strean Reack Serial Reach Tributary reach Upper reach Lower
Name nunber number Length of boundary elev.{m) boundary elev.im}
Whale 001 DA6 13.5 North 2 km above 1280 mouth 1122
Creek " Fork Whale Buttes
Bridge
Physical Habitst data
Ave. Ave. Ave. Vailey-
Stream Drainage wetted depth for channe? valiey channel Flow
crdeyr area{km®} width{m) reach{m} width{m) width{m) ratio characteristics
4 165.5 13.0 .34 17 220 13 broken/rolling
Side Average Flow during Average Max imum
Lonfine- channe] Tow SUrvey peak water pool
ment, Pattern peeurence flow {m®/sec) temp (L) Turbidity denth{m)
X P moderate 1,57 1.64 15 Tow 1.8
% pockat- % class % class % class % class % class
% pool 3 run 2 riffle water ! pogls 11 poels 111 pools 1V pools ¥ pools
10 50 4Q 0 5 i0 15 25 35
% bed material D-%0 A Stability Bank
3 fines Lgravei % rubbie * boulder Zbedrock (cm) gradient rating form
20 40 20 18 1 43 1.1 8% repose
Bank Flood % stable ¥ cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canepy gverhang section
failing fluvial Tow Tow 20 5 5 25
. Water chemistry datfa
Cond, TJotal Total - - N R
{umohs/ Alk, carbon chos. Ho,~ #a Na K SQ.
cm) {mg/1) mg1) {mg/1} {ma/1) {ma/1) {ma/1) {mg/1) (mg/1) (mg/1)
- - C.84 .003 0.14 35.5 .102 - - 30.4
Spawning data
Nurher of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
raach {no/¥m) Yegr raach {ng/km) Year reach {ng/km) Year
i2 1.5 80 10 1.3 79 22 2.8 81
Fish population data
Density (no/100 m? surface ares) ﬁountagzher sbecg::tern
Cutthroat Bull trout Whitefish Brk trout
Age O Age 1 Age 11 Age 1]+ fge O Age 1 Age 11 fge 111+
0 g 0 0 g.3 0 0.1 0.3 present absent
Biomass (grams/100 m® surface area)
Cutthroat i Bull trout
Age O Ace 1 Age 11 Age 111+  fAge 0 Age | Aze I1 Age T11+
0 0 0 0 1 J 1 9
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Table 62. Stream habitat and fésh population data for Whale Creek Reach 2.

~-134-

Upper Lower
Stream Reach Serial Reach Tributary reach Upper raach L ower
Name number number  Length of boundary elev. {m) boundary elev.{m}
Whale 002 DAS 11.5 North Whale Creek 1365 2 km above 1280
Creek Fork Falls : Whale Buttes
' Bridge
Physical Habitat data
Ave. Ave. . Ave. Valley-
Stream {irainage wetted depth for channel Valley channel Flow
arder area{km®) widthim) reach(m) - width{m} width(m} ratio - characteristics
4 - - 13.0 .34 17 175 22 swirling/rolling
Side Average Flow during Average Max imum
Confing-~ channel Tow survey peak water popt
ment Pattern cccurence low {m?/sec) . temp{C} Turbidity depth{m)
. _— 0.73 - Tow 2.7
X P h‘igh % pocket- % class % class % class % class % class
% pool % run % riffle water 1 pools 11 pools 111 pools IV pools ¥ pools
30 50 20 . 0 17 20 27 36 0
% bed material B-50 % Stability Bank
7 fineg Ygravel 4 rubble % boulder Thedrock {cm} gradient rating form
40 40 10 9 1 27 0.7 87 repose
Bank Flood % stabie % cover-
Bank genetic plain Channel channel % cover- % cover snorke!
Process material debris debris debris canopy gverhang section
failing fluvial Tow Tow 20 5 10 4
Water chemistry data
Cond. Total Total - - . .
{umohs/ Alk. carbon phos. N4 Ca Ma Na X Sth
cm) {mg/1} {mg/1} {mg/1) {mg/1} {ma/1] {ma/1) {ma/1] (ma/1)  (mgsl)
Spawning data
Number of Number of Number of
byll trout Redd butt trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/ikm} Year reach {no/km)} Year
35 3.5 80 24 2.4 79 79 7.9 81
Fish population data
Density (ne/100 m? surface area) Mounta?:her Specégztern
Cutthroat Bull trout Whitefish Srk trout
fge O Age 1 Age 11 Age T11+ Age { Age 1 Age 11 Age 111+
0 0 Q 0.6 0.1 0.2 0.1 1.3 absent absent
Biomass (arams/100 m® surface area)
Cutthroat Bull trout
&ge 0 Age | Age 11 Age 111+ Age O Age Age 11 Age 11+
0 0 0 1¢ 1 2 2 60



Tab1e 63. Stream habitat and fish pepulation data for Shaorty Creek Reach 1.

Upper | Lower
Stream %earh  Serial Reach  Tributary reach Upper reach Lower
Name number number  Length of boundary elev.(m] boundary oley. (m}
ghorﬁy 001 DA4 4.5 North Falls {1 km 1405 junction with 1365
ree Fork  above north Whale Creek
fork Shorty)
Physical Habitat data
Ave. Ave. Ave. yalley-
Stream Jrainage wetted depth for channel Valley channel Flow
order arealiem®)  width(m} reach{m} width(m) width{m) ratig characteristics
4 43.0 9.0 .20 15 .70 5 swir]iqg
Side Average Flow during Average Max imuf
Confine~ channel Tow survey peak water pool
ment Pattern ocgurence flow {m®/sgec) temp{(} Turbidity depth{m}
F c moderate -- 1.49 - low 1.4
% pocket- % class % class %7 class % glass % class
% pool Z run 2 riffle water I pools ii pools 111 pools IV peols ¥ pools
30 20 30 20 13 7
% bed material D«Q& % 31 Stability 32 Bank 7
3 Finaes Zgravel % rubbie % bouider ibedrock {cm) gradient rating form
10 60 15 15 0 25 0.9 91 repose
Bank Flood % stable % cover-
Bank genetic glain Lhannel channel % cover- 3 cover snorkat
Process material debris debris debris canopy gverhang section
failing fluvial moderate:.. high 30 1 1 19
Water chemistry data
Cond. Total Total
{umohs/ Alk, carbeon phos, Mo,” ca™t Mg++ Na* K 504
cm) {mg/1) {mg/1} {mg/1) {ma/1) (ma/i) (ma/1) (ma/1) (mg/1 img/1}
Spawning data
Number of Number of Number of
buli trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {no/km) Year
4 0.8 80 33 6.6 79 17 3.4 81
Fish population data
. 2 Other species
Density (no/100 m® surface area) Wountain Fasiarn
{utthroat Bull trout Whitafish 8rk frout
Age 0 Age 1 Age 11 Age 111+ Age 0 Age [ Age 11 Age 111+
0 0.3 0.4 0.4 0.7 0.4 0.7 0.5 absent absent
Biomass (grams/100 m® surface arsa)
Cutthroat ) ] 8ull trout
Age O Age ] Age il Ace I11i+ Age O Age | Age 11 Age {11+
0 2 5 12 1 4 15 23
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Table 64. Stream habitat and fish population data for Shorty Creek Reach 2.

-136~-

Upper Lower
Stream Reach  Serial Reach  Tributary reach lpper reach Lower
Name mumber number Lenyth of boundary elev.(m} boundary alay, {m)
Shorty 002 DCK 4.6 North headwaters 1640  fallis 1 km 1405
Creek Fork above north
fork Shorty
Physical Mabitat data
Ave. Ave. Ave. Valiey-
Stream Drainage wetted depth for channel valley channet Flow
prder arsa{km?’) width(m} reach{m) width{m) widthim) ratio characteristics
3 - 5.0 .34 g 70 8 rolling/tumbTling
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern poourence flow (m®/sec) temp{C} Turbidity depthi{m}
C p Tow - 0.22 - Tow 1.5
% pocket- % class % c¢lass % ¢lass % class % class
% pool % run % riffle water I pools i pools 111 pocls IV pools ¥ ponic
6 30 50 14 1 8 20 50 21
% bed material p-90 % Stability Bank
% fines zgravel % rubble % bouider Thedrock {cm) gradient rating form
1C 20 5 5 60 43 5.0 76 repose
Bank Flood % stabie % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy overhang section
stable bedrock Tow moderate 20 i 10 0
Water chemistry data
Cond. Total Total
{umohis/ Alk. carbon phos. Ho,~ g™t Hg+* Na Kkt 504
cm} {mg/1) {mg/1} (mg/1) {mg/1} {mg/1) (ma/i} {ma/1) {ma/1} {mg/1)
Spawning data
Rumber of Number of Humber of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km) Yoar reach {no/km} Year
Fish population data
Density (no/100 m® surface area) Mounta?ﬁher Speeggztern
Cutthroat Buil trout Whitefish Srk_trout
Age O Age | Age 11 Ace 111+ Age 0 Age 1 Age 11 Age [1i+
0 0 G 0 0 0 0 0 absent absent
Biomass (grams/100 m® surface area)
Cutthroat Bull trout
BAge C Age ] Age 11 Age 111+ Age & Age | Age 1] Age T11+
0 0 0 0 0 0 0 0



FORD CREEK DRAINAGE
FORD CREEK REACH I

Channel Characteristics: Date surveyed: 8-20-80 (Figure 30)

Ford Creek Reach I is a third order tributary in the North Fork
drainage. Average wetted width was 4 m and the average depth was 18 cm.
Reach I was comprised of 47% riffle, 40% run, 7% pool and 6% pocketwater.
Channel debris was moderate with 40% being stable. Stream gradient
was 3.4% and the D-90 was 25 cm. A major slump area.occurred 1 km above
the lower reach break and sediment from this slump solidly imbedded sub-

strate immediately downstream.

Yalley Characteristics:

The upper bank slope gradient was <30% and the valley to channel
ratio was 17:1. The average valley width was 100 m. Reach I was occasion-
ally confined and had an irregular pattern.

Fish Populations: (Figure 31)

Westslope cutthroat and sculpins were cbserved in this reach. The
westslope cutthroat were believed to be resident fish.

FORD CREEK REACH II

Channel Characteristics: Date surveyed: 8-23-80 (Figure 30)

Ford Creek Reach II is a third order tributary in the North Fork
drainage. Average wetted width was 3 m and the average depth was 13 cm.
Reach I consisted of 56% run, 37% riffle and 7% pocketwater. Channel
debris was moderate to low with 20% being stable. Vegetation provided
high bank cover while instream cover was moderate. Stream gradient was
2.9% and the D-90 was 9 cm. The lower kilometer of this reach was a
marsh area.

Yalley Characteristics:

The upper bank slope was less than 30% and the valley to channel
ratio was 25:1. The average valley width was 100 m. Reach II was un-
confined and had an irregular meandering pattern.

Fish Populations: (Figure 31)

Westslope cutthroat trout and sculpins were observed in this reach.
The westslope cutthroat were thought %o be resident fish.
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FORD CREEK REACH III

Channel Characteristics: (Figure 30)

Ford Creek Reach IIl is a third order tributary in the North Fork
drainage. Average wetted width was 3 m and the average depth was 11 com.
Reach III was comprised of 43% run, 43% riffle, 7% pool and 7% pocketwater.
Channel debris was Tow with 20% being stable. Vegetation provided
high bank cover while instream cover was moderate. Stream gradient was
15% and the D-90 was 32 cm.

Valley Characteristics:

The upper bank slope gradient was 40-60% and the valley to channel
ratio was 17:1. The average valley width was 70 m. Reach IIl was
occasionally confined and had an irregular pattern. :

Fish Populations: {(Figure 31)

Westslope cutthroat trout and sculpins were observed in this reach.
The westslope cutthrcat were probably resident fish.
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Figure 30. Location of physical habitat parameters by reach for Ford Creek.
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Figure 31. Fish population information by reach for Ford Creek.
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Table 65. Stream habitat and fish population data for Ford Creek Reach 1.

tUpper Lower
Stream Reach Serial Reach  Tributary reach Upper reach Lower
Name number number length of boundary elev.{m) boundary elev. {m}
Ford 001 DBM 6.9 North 7.2 km up 1364 mouth 1132
Creek Fork from mouth
Phygical Habitat data
Ave. Ave. Ave, . Valley-
Stream Prainage wetted depth for channel Yaltey channetl Fiow
order arealkm?)  width{m) reach{m} width{m) widthim} ratio characteristics
3 32.4 4.0 .18 6 100 25 rolling
Side Avarage Flow during Average Maximum
Confinaw chanrel Tow survey peak water pool
ment Pattern peourencs flow {m3/sec) tempi{C} Turbidity depth{m}
X P moderate 0.06 .09 Tow ° 0.7
% packet~ % class % class % class % class % class
3 pool % orun % riffile water | sools il pools 11 pools IV pools ¥ pools
7 40 47 6 g 40 30 30 0
% bed material -390 % Stability Bank
% fines saravel % rubble % boulder Zbedrock {cm) gradient rating form
30 40 20 10 G 25 3.4 &2 repose
Bank Fiood % stabie % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canppy overhang section
failing fluvial Tow moderate 40 40 40 28
Water chemistry data
Cond. Total Total
{umohs/ Alk. carbon phos. Mo, ca™t Mg*+ Na® ¢’ SC.
cm}p {mg/1) (my/1) {mg/1} {mg/1} {maj1} {mg/1) {mg/1}) {mg/1) (mg/1)
105 85 1.67 .014 -- 24.7 .055 2.0 -- 0.4
Spawning data
Number of Number of Number of
byl trout Redd bull trout Redd hull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {no/km} Year reach {no/km} Year
Fish population data
Density (no/i00 =* surface area) M0unta?§her specgigtern
Cutthroat Bull trout Whitefish 3rk trout
Age O Age 1 Age 11 Age 117+ Rge U Age 1 Age 11 Age Iil+
5.0 3.9 5.0 0.9 0 0 0 0 absent absent
Siomass {grams/1i00 m® surface area)
Cutthroat ] Bull trout
Age 0 Age 1 Age 11 Age 111+ Age O Age Age [} Age 111+
55 26 60 238 0 0 G 0
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Table 66. Stream habitat and fish population data for Ford (reek Reach 2.
ipper Lower
Streanm Reach Serial Reach Tributary reach Lpper reach Lower
Name number number Length of boundary elev.{m} boundary elev, {m)
Ford 002 - DBL Z2.1 North 9.5 km up 1426 7.2 km up 1364
Creek Fork  from mouth from mouth
Physical Habitat data
Ave. Ave. Ave. valley-
Stream Orainage welted depth for channel Valley channel Flow
order area{km?}  width{(m) reach{m) width{m) - width{m} ratio characteristics
3 —— 3.0 .13 4 100 26 rolling
Side Average Flow during Average Max imum
Confine- ¢channe) low strvey peak water paol
ment, Pattern gccurence flow {m®/sec temp(C) Turbidity depth{m}
U c low -- 0.05 - .
% pocket- % class % class % class % classg % class
% pool % run % eiffle water 1 pools 17 pools 111 pools 'Y pools ¥ poals
0 56 37 7 Q 6 31 63
% hed material D-50 % Stability Bank
% fines fgravel % rubbie % boulder ¥bedrock {cm) aradient rating form
40 40 i¢ 1 0 g 2.9 73 repose
Bank Flood % stable % cover-
Bank genetic nlain Channel channel % cover- % cover snorkel
Process material debris debrisg debris canopy overhanyg section
failing fluvial moderate  moderate 20 50 30 16
Water chemistry data
Cond. Total Total
(umohs/ Alk. carbon phos . MO 3" ca'’ wott Ka* K" 50
cm) (mg/1) {mg/1) (mg/3) {mg/1) {mg/1) {mg/1} {mg/1) {mg/1)  {mg/1)
Spawning data
Number of Number of Number of
bult frout Redd bull trout Redd bull trout Redd
redds in density radds in density redds in density
reach {no/km)} Year reach {no/km) fear raach {no/km) Year
Fish populaticon data
Dersity (ng/100 m® surface area)l Mcﬁnta?:her S?ecé::tern
Cutthroat Bull trout Whitefish 8rk trout
fge G Age 1T Age 11 Age i+ Age O Age 1 Age 1] Age T1i+ _
C 0 G 4.7 0 0 0 4] absent absent
Biomass {grams/100 m® surface area}
Cutthroat ] Bull trout
Age O Age | Age II Age 11+  Age O Age | Age 11 Age Pll+
0 0 0 147 0 0 0 0
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Table 67. Stream habitat and fish population data for Ford Creek Reach 3.
Upper Lower
Stream Reach GSerial Reach Tributary reach Upper reach Lower
Name number number Length of boundary eley, {m] boundary aley.{m}
Ford 003 DBK 3.8 North 12.8 km up 2073 9.5 km up from 1426
Creek Fork  from mouth mouth
Physical Habitat data
Ave. Ave, Ave. Yalley~
Stream Drainage watted depth for channel Valiey channel Flow
arder arealkm’} widthim} reach{m} width(m)  width{m} ratio characteristics
3 - 3.0 .11 4 70 17 broken/rolling
Side Average Flow during Average Hax imum
Confine- channel Tow survey peak water pool
ment Fattern gcLurance flow (m!/sec) templC) Turbidity depthim}
X p Tow - 0.05 - Tow g.5
% pocket- % class % class % class % class % class
7 pool % run % riffle water I pools 11 pools 111 pools IV pools ¥ nools
7 43 43 7 0 b 43 57 0
% bed material 0-490 % Stability Bank
% fines Ggravel % rubbie % bouider %hedrock {cm) gradient rating form
10 30 40 19 1 32 17.0 59 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel 4 cover- 1 cover snorkel
Process material debris debris debris cCanony overhang section
failing fluvial Tow 1ow 20 50 40 14
Water chemistry data
Cond. Total Total - . N .
{umahs/ Alk, carbon phos. No,~ Ca ¢ Na© £ 50,
cm) (mg/1) {mg/1) {mg/1} {ma/1} {ma/1) {ma/1} {mg/11} {ma/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in gdensity
reach {no/km} Year reach fno/fkm) Yoear reach {no/km; Year
Fish population data
Density {no/100 m® surface area) Moun{a?:her sgacgiztern
Cutthroat Sull traout Whitefish Srk trout
Age 7 Age 1 Age 11 Age ITi+ Age 0 Age | Age 11 Age ifi+
g 0.3 0.7 2.7 0 0 0 0 absent absent
Siomass {grams/100 m® surface area)
Cutthroat Buil trout
Age U Age 1 Age 11 Age I1l+ ige O Age | Age [I Age 111+
0 4 g 84 0 G 0 G
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KINTLA CREEK DRAINAGE

KINTLA CREEK REACH I

Channel Characteristics: Date Surveyed:. 8-7-808. (Figure 32)

Reach I is the only reach surveyed in Kintia Creek. It extends from
Tower Kintla Lake to the North Fork River. It is a second order tributary

with an average wetted width of 15.4 m and an average depth of 49 cm.
Reach I contained 59% run, 40% riffle and 1% pocketwater. Channel debris
was low with 50% being stable. Bank vegetation was Tow and instream cover
was moderate. Stream gradient was 1.7% and the D-S50 was 61 cm. Two major
slump zones appeared along Kintla Creek and an area of debris accumulation
was present 1 km below the lake outiet.

Valley Characteristics:

The upper bank siope gradient was 30-40% and the valley to channel
ratio was 2:1. The average valley width was 40 m. Kintla Creek was fre-

quently confined and had an irregular pattern.

Fish Populations: (Figure 33)

Westslope cutthroat trout and mountain whitefish were observed in this
creek. The westslope cutthroat were believed to be resident fish.
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STARVATION CREEK DRAINAGE

STARVATION CREEK REACH I

Channel Characteristics: Date Surveyed 7-29-80 {Figure 32)

Starvation Creek Reach I is a third order tributary in the North Fork
drainage. Average wetted width was 7 m and the average depth was 27.5 cm.

Reach I contained 56% riffle, 40% run, 3% pool and 1% pocketwater. Channel
debris was low and 50% was stable. Bank cover was low and instream cover was

low-moderate. Stream gradient was 3.1% and the D-390 was 38 cm.

Valley Characteristics:

The upper bank slope was 40-60% and the valley to channel ratio was
7:1. The average valley width was 200 m. Reach I was freguently confined
and had an irregular meandering pattern. Numerous slumping clay banks were
found, firmly imbedding substrate downstream. The upper endcdf Starvation Creek
1ies in Canada and has been logged except near the creek banks.

Fish Populations: {Figure 33)

Bull trout, westslope cutthroat, mountain whitefish and sculpins were
cbserved. Spawning by adult bull trout has been documented here.

STARVATION CREEK REACH II

Channel Characteristics: Date Surveyed: 8-5-80 (Figure 32}

Starvation Creek reach II is a second order tributary in the North Fork
drainage. Average wetted width was 7.3 m and the average depth was 23 cm.
Reach II consisted of 53% run, 40% riffle, 4% pocketwater and 3% pool. Channel
debris was Tow and 70% was stable. Vegetation provided limited bank cover
while instream cover was abundant. Stream gradient was 1.8% and the D-90 was
24 cm. An area of debris accumulation was present in the middle of this reach.

Yalley Characteristics:

The upper bank siope gradient was 30-40% and the vailey to channel
ratio was 4:1. The average valiey width was 80 m. Reach II was occasionaily

confined and had a sinuous pattern.
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Fish Populations: ({Figure 33)

Bull trout, westslope cutthroat trout and sculpins were observed in this
reach. Migratory as well as resident cutthroat were present and fish densi-
ties indicated an important rearing area for bull trout with 3.5 age I or older
fish per 100 m? surface area. Bull trout were more abundant than cutthroat
trout. '
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Figure 32. Location of physical habitat parameters by reach for Kintla Creek
and Starvation Creek.
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Table 68. Stream habitat and fish population data for Kintla Creek Reach 1.
Upper Lower
Stream Reach Serial . Reach Tributary reach Upper reach Lower
Name aumber number  Lenoth of boundary eiev.(m} boundary elev.{m)
Kintla 001 DBN 3.5 North Kintla Lake 1202.4  wmouth 1140.0
Creek Fork
Physica]l Habitat data
Ave. Ave, Ave, Valley-
Stream Drainage wetted depth for channel Valley channel Flow
order area(km®) width{m) reach{m) width{m) width{m} ratio characteristics
2 138.1 15.4 .49 23 40 2 rolling
Side Average fiow during Average Max imum
Confine- channel Tow survey peak water pool .
mant Pattern sccurence flow {m’/sec) temp{C) Turbidity deptn(m)
F p Tow -- 3.55 -- Tow 1.2
% pocket- % class % class % ¢lass % class % class
% peol % run % riffle water I pools ii pools 111 poals IV poels ¥ pools
0 60 39 1 0 0 0 100 0
4 bed material B-90 % Stability Bank
4 fines %gravel % rubble % boulder Foedrock {cm) gradient rating form
30 30 30 10 G 61 1.7 167 steep
Bank Flood % stable % cover~
Bank genetic pilain Charnel channel % cover- % caver snorkel
Process material debris debriy debris canopy overhang section
failing fluvial Tow Tow 50 10 - 6 i3
Water chemistry data
Cond. Total Total - .
{umohs/ Alk, carbon ghos., Moy~ {a Mg++ Na® K’ S0u
om; {mg/1) {mg/1) {mg/i) {ma/1} {mg/1) {mg/1) {mg/1} {mg/1) {ma/1)
-- -- 0.76 .0G2 0.12 17.3 042 - -- 2.5
Spawning data
Number of Number of Number of
buil trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach (no/km) Year reach {na/km} Year
Fish population data
. 2 Other species
Density (no/100 m® surface area) Founiem F3eTern
Cutthroat Bull trout Whitefish 3rk trout
Age O Age 1 Age 11 Age T11+ Age O Age 1 Age 11 Age T+
0.1 g.2 1.0 g.7 0 0 0 0 present absent
Biomass (grams/100 m® surface area)
futthroat Bull trout
Age 0 Age i Age 11 Age 111+  Age & Age 1 Age I1 Age (11+
1 1 12 22 0 0 0 0
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Table 69. Stregm habitat and fish gcpulgtion data for Starvation Créek-R&ash 1.

Upper Lower
Stream Reach Serial Reach Tributary reach Unper reach Lower
Name nymber number  Length af boundary alev.(m} boundary elev.(m)
Starvation 001 DBR 8.0 North 8 km up from 1392.0  mouth 1152.0
Creek Fork mouth
Physical Habitat data
Ave. Ave. Ave. Valiey-
Stream Drafinage wetted depth for channel Valley channel - Fiow
order area{km?) width{m) reach(m} width{m) width{m} ratio - gharacteristics
3 21.8 7.0 .28 15 100 7 broken/rolling
Side Average Fiow during Average Max imum
fonfine- channel Tow survey peak water pooi
ment Pattern  occurence flow {m’/sec} temo{C) Turbidity depth{m)
F C Tow 0.25 0.48 - moderate 0.8
% pocket- % class % ¢lass 72 class % class % class
% pool % run % riffle water 1 pools 11 pools 111 pools IV pools ¥ pools
3 44 56 1 0 43 43 14 0
% bed material §-50 % Stability Bank
4 fines Yaravel % rubbie % boulder ibedrock {cm) gradient rating form
23 34 27 16 0 38 3.1 100 repose
Bank Flood 4 stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Frocess material debris debris debris cancpy overhang section
failing fluvial moderate Tow 50 10 3 i1
Water chemistry data
Cond. Total Total
{umohs / Alk. carbon phos . oy ta™t Mgt a' K 504
et (mg/1) (mg/1) (mg/1)  (ma/1)  {ma/1) (ma/1)  (mg/1) . (o/1)  (mg/1)
100 83 0.54 003 0.56 24.9 .06b 1.3 -— 1.3
Spawning data
Nurher of Number of Number of
buil trout Redd bull trout Redd bull trout Redd
redds in density radds in density redds in density
reach {na/km} Year reach {no/km) Year reach {no/km} Yoar
0 0.0 &0 - -- - 1 0.1 8l
Fish popylation data
Density (no/100 m* surface area) Heunta?:her Specé::tern
Cutthroat Bull trout Whitefish 8rk trout
Age 0 Age | Age 11 Ace 111+ Age O Age | Age 1] Age 1]+
3.2 0 0.8 1.1 0 a 0.7 -0.6 present absent
Biomass (grams/100 m° syrface area)
Cutthroat ] Bull trout
Age { Age ] Age 11 Age 1171+ Age O Age 1 Age 11 Age fII+
3 0 11 34 0 0 15 28
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Table. 70. Stream habitat and fish popuiation data for Starvation Creek Reach 2.

Upper Lower
Stream Reach Seriad Reach Tributary reach Upper reach Lower
Name number number Length of boundary elev.{m} boundary eley, (m)
Starvation 002 DBQ 3.2 HNorth Canadian 1446.0 8 km up from 1382.0
Creek Fork border mouth
Physical Habitat data
Ave. Ave, Ave. Valley-
$tream Drainage wetted depth for channe} Valley chanrel Flow
order arealkm?) width{m) reach{m) widthim) widthim) ratio - characteristics
2 - 7.3 .23 20 80 4 rolling
Side Average Flow during Average ’ Max imum
Confine~ channel Tow survey peak water noal
ment Pattern occurence flow {m*/sec} temp{L) Turbidity degthim)
X M Tow - 0.38 -- 1o :
% pocket- % class % class % class W ES c]agk'l % class
% pool % run ¥ riffle water 1 pools 11 pogls 111 pools I¥ pools ¥ pools
3 54 40 3 15 29 28 28 3§
% bed material $-30 % Stability Bank
% fines Zqravel % rubble % bouider fhedrock {cm) gradient rating form
20 49 30 1 0 24 1.8 102 repose
Bank Flnod % stable % cover-
Bank genetic plain Channetl channat % cover- % Covar snorkel
Process material debris debris debrig CANGPY gverhang saction
failing fluvial Tow = Tow 70 10 10 29
Water chemistry data
Cond. Total Total - - . .
{umohs/ Atk carhon - phos. Hos™ Ca Ma Na K 504
om) {mg/1) {mg/1] {mg/1) (mg/1) (ma/1) (ma/1) {mg/1) (mgs1} {ma/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year reach {ne/km) Year reach {no/km} Year
1 0.3 80 - —-_— - — - -
Fish population data _
Density {no/100 m® surface area) Moanta?:her specéi:tern
Cutthroat Bull trout Whitefish 3rk trout
Age O Age T Age 11 Age 111+ Age 0 Age | Age 1] Age TIT+
0 0.3 0.3 0.4 1.6 1.5 1.0 1.0 absent absent
Siomass {grams/100 m® surface area)
Cutthroat ) Bull trout

Age O Age 1 Age 1i Age 111+ Age § Age I Age 11 Age 1311+

0 2 4 12 2 14 22 46
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TRAIL/YAKINIKAK CREEK DRAINAGE
TRAIL CREEK REACH I

Charnel Characteristics: Date Surveyed: 9-13-79 (Figure 34)

Trail Creek Reach I is a fifth order tributary in the North Fork drain-
age. Average wetted width was 15 m and the average depth was 30 cm. Reach
I was composed of 60% run, 40% riffle and traces of pool and pocketwater.
Channel debris was low with only a trace stable. Bank and instream cover
were both Tow. Stream gradient was 2.0%, and the D-90 was 35 cm. The source
of water for Reach I Trail Creek arises from springs which are fed by sub-
terranian flows from Reach I of Yakinikak Creek. A 1 km long canyon was a
feature at the upper end of Reach I. This canyon had 60% riffle, 40% run and
traces of pool and pocketwater features. Two springs discharging an additional
27.2 cfs of water at 6.1°C were located immediately below the canyon, forming
a 226 m long channel which enters Trial Creek from the north.

Valley Characteristics:

The upper bank slope was 40-60% and the valley to channel ratio was
6:1. The average valley width was 115 m. Reach I was occasionally con-
fined and had a sinuous pattern.

Fish Populations: (Figure 35)

Westslope cutthroat, bull trout, mountain whitefish and sculpins were
observed here. Migratory populations of cutthroat and bull trout were present.
Spawning by adult bull trout was cbserved and four years of survey enumerated
an average of 52 redds annually. Density estimates indicated an important
rearing area for juvenile bull trout (1.7 age I + fish per 100 m* surface area).

Ketchikan Creek Reach 1

Channel Characteristics: Date Surveyed: 8-23-80 (Figure 34)

Ketchikan Creek Reach I is a third order tributary in the Trail Creek
drainage. Average wetted width was 2.7 m and the average depth was 13 cm.
Reach I contained 70% run, 19% pool, and 11% riffle. Channel debris was
moderate with 20% being sable. Overhanging vegetation provided abundant bank
cover in this reach and instream cover was also high. Stream gradient was
0.5% and the D-S0 was 14 cm. '
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Valley Characteristics:

The upper bank slope gradient was 30% and the valley to channel ratio
was 80:1, The average valley width was 400 m. Reach I was unconfined and
had an irregular pattern. Most of this reach is located in private ownership.

Fish Populations: (Figure 35)

Westslope cutthroat were observed in this reach. It was a major rearing
area for cutthroat trout supporting resident and migratory cutthroat popula-
tions at a density of 33.6 age I or older fish per 100 m?® surface area.

Ketchikan Creek Reach II

Channel Characteristics: Date Surveyed: 8-23-80 (Figure 34)

Ketchikan Creek Reach II is a third order tributary in the Trail Creek
drainage. Average wetted width was 3 m, and the average depth was 12.6 cm.
Reach II contained 67% riffle, 29% run, and 4% pocketwater. Channel debris
was Tow with 10% being stable. Overhanging vegetation provided high cover
while instream cover was moderate. Stream gradient was 4.9% and the D-80

was 23 cm.

Valley Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 20:1. The average valley width was 50 m. Reach II was occasionally

confined with an irregular pattern.

Fish Populations: (Figure 35)

Westslope cutthroat were observed in this reach. It was an important
rearing area for cutthroat trout supporting resident and migratory cutthroat
populations at a density of 17.1 age I or older fish per 100 m® surface area.

Ketchikan Creek Reach III

Channel Characteristics: Date Surveyed: 8-23-80 (Figure 34)

Ketchikan Creek Reach III is a third order tributary in the Trail
Creek drainage. Average wetted width was 2.2 m, and the average depth was
12 cm. Reach III consisted of 50% run, 30% riffle, 10% pool, and 10% pocket-
water. Channel debris was Tow with 10% being stable. Instream cover was low-
moderate, while bank cover was low. Stream gradient was 3.1% and the D-90
was 8.5 cm. The lower 1-2 km of Reach IIl wers a marsh area.
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VYalley Characteristics:

The upper bank slope gradient was 40-50% and the valley to channel
ratio was 40:1. The average valley width was 100 m. Reach II was uncon-
fined and had a regular meandering pattern.

Fish Populations: (Figure 35)

Westslope cutthroat were observed in this reach. This was a major
rearing area for cutthroat trout supporting resident and migratory cutthroat
populations at a density of 17.1 age I or older fish per 100 m® surface area.

YAKINIKAK CREEK REACH I

Channel Characteristics: Date Surveyed: 8-2-79 {Figure 34)

Reach I of Yakinikak Creek is a third order tributary to Trail Creek.
Average wetted width was 6.0 m with an average depth of 27 ¢m. Reach [
contained 56% run, 26.5% riffle and 17.5% pools. Channel debris was moderate
with 55% being stable. Only small amounts of bank cover and instream cover
were present. The channel gradient was 1.4% and the D-90 was 60 cm. Approxi-
mately 3 km of the Tower reach flowed underground.

Valley Characteristics:

Reach I had a valley to channel ratio of 3:1 with a valley width of
50 m. The majority of the channel was entrenched with some being confined.
The meandering pattern was irregular.

Fish Populations: (Figure 35)

The majority of the Reach I stream:channel was dry most of the year.
Fish were present in the upper .5 km of the reach; however, no fish popula-
tion work was conducted in this area.

YAKINIKAK CREEK REACH II

Channel Characteristics: Date Surveyed: 8-11-79 (Figure 34)

Reach II of Yakinikak Creek is a fourth order tributary to Trail Creek.
Average wetted width was 20 m with an average depth of 40 cm. This reach
contained 40% run, 40% riffle and 20% pools. <Channel debris was moderate
and 30% stable. Only a trace of bank cover and instream cover were present,
The channel gradient was 1.7% and the D-90 was 40 cm.
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VYailey Characteristics:

The upper bank slope gradient was 40-60%.and the valley to channel
ratio was 15:1. The average valley width was 150 m. The channel was ccca~
sionally confined and had an irregular pattern.

Fish Populations: (Figure 35)

Westslope cutthroat trout were the most abundant species in this reach.
A few bull trout and whitefish were also observed. The dry channel below this
area precluded adult bull trout spawning. '

YAKINIKAK CREEK REACH III

Channel Characteristics: Date Surveyed 8-15-79 (Figure 34)

Reach III of Yakinikak Creek is a third order tributary. Average
wetted width was 7 m and the average depth of 30 cm. There was 50% run,
30% riffle and 20% pools in this reach. Moderate debris was present with
20% being stable. Instream cover was very low and bank cover was moderate.
Channel gradient was 1.5% and the D-90 was 20 cm. A large beaver dam area
was present in the middle of this reach.

Valley Characteristics:

The reach had a valley to channel ratio of 20:1 with an average valley
width of 200 m. The channel was occasionally confined with an irregular pattern.

Fish Populations: (Figure 35)

Westslope cutthroat trout were cbserved in this reach.

YAKINIKAK CREEK REACH IV

Channel Characteristics: Date Surveyed: 8-15-79 (Figure 34)

Reach IV of Yakinikak Creek is a third order tributary. Average wetted
width was 8 m and the average depth was 24 cm. This reach had 50% run,
20% riffle and 30% pools. Moderate amounts of channel were present with 20%
being stable. A major debris pile consisting of large logs was located near
the lower reach break. Instream cover was moderate and bank.cover was
abundant. The channel gradient was 1.0% and the D-90 was 57 cm.
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Valley Characteristics:

The upper bank slope gradient was 40-60%. The vailey to channel ratio
was 4:1 and the valley width was 63 m. The channel was occasionally confined
with an irregular meandering pattern.

Figsh Populations: (Figure 35)

Westslope cutthroat trout were present in Reach IV in moderate densities.

YAKINIKAK CREEK REACH V

Channel Characteristics: Date Surveyed: 8-15-79 (Figure 34)

Reach V of Yakinikak is a third order tributary. Average wetted width
was 3.4 m and the average depth was 15 cm. This reach contained 20% run, 50%
riffle and 30% pools. Abundant channel debris was present with 20% being stable.
A moderate amount of bank cover was present and instream cover was high. The
channel gradient was 10.7% and the D-90 was 33 cm.

Valley Characteristics:

The upper bank slope gradient was 30% and the valley to channel ratio
was 7:1. Average valley width was 40 m. The channel was frequently con-
fined and had a sinuous pattern.

Fish Populations: (Figure 35)

Westslope cutthroat trout were present in Reach V in low densities.

Tuchuck Creek Reach I

Channel Characteristics: (Figure 34)

Tuchuck Creek Reach I is a fourth order tributary in the Trail Creek
drainage. Average wetted width was 4 m and the average depth was 29 cm.
Reach I contained 50% riffle, 40% run, and 10% pool. Channel debris was
moderate and 30% was stable. Bank cover was abundant and instream cover
was moderate. Stream gradient was 1.6% and the D-90 was 36 cm. Two different

areas of debris accumulation appeared 1 km above the lower reach break.
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Valley Characteristics:

The upper bank slope was 30-40% and the valley to channel ratio was
7:1. The average valley width was 60 m. Reach I was occasicnally confined

and had a sinuous pattern.

Fish Populations: (Figure 35)

Westslope cutthroat trout were observed in this reach. Density
estimates of 19.0 age I or older cutthroat per 100 m? surface area indicated
an important rearing area.
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Table 71. Stream habitat and fish population data for Trail Creek Reach 1.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach L ower
Rame manber number  Length of boundary elev.im} boundary elev.{m}
Trail 001 DR7 11.4 North bottom dry 1311  mouth 1170
Creek Fork area Trail Creek '
Physical Habitat data
Ave. Ave. Ave. Yalley-
Stream Drainage watted depth for channel yalley chanrnel Flow
arder area{km’} width{m} reach{m) widthim} width{m} ratio characteristics
5 186.1 15.0 .30 20 155 5 swirling/rolling
Side Average Fiow during Average Max imum
{onfine~ channel Tow survey peak water pool .
ment Pattern pccurence flow {m?/sec} temp{L) Turbidity depthim)
X M moderate - 1.47 16 low 1.5
% pocket- % class % class % class % class % class
%2 ponl % run % riffile watar 1 ponls 11 pools 11l pogis 1V pools ¥ pools
2 55 38 5 2 2 18 78 0
% bed material D80G A Stability Bank
% fines Zgravel % rubble % boulder shedrock {cm} gradient rating form
30 30 20 16 1 45 1.2 g4 repose
Bank Flood % stable 1 cover-
 Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris cancpy gverhang section
failing fluvial Tow Tow 1 1 10 10
Water chemistry data
Cond. Total Total .
{umohs/ Alk. carbon phos. Hos” ca*” Mg Na® K LA
em) {mg/1) {mg/1) (mg/1) {mg/1) {me/1) {mg/1) (mg/1} (mg/1)  (mg/
- - 0.76 .008 0.01 21.7 .062 e - 13.2
Spawning data
Number of Number of Mumber of
bull trout Redd bull trout Redd butl trout Redd
redds in dens ity redds in density redds in density
reach {no/km} Year reach {no/kmj} Year reach {no/km} Year
31 3.6 &0 35 4.1 79 82 9.7 81
Fish pepulation dats
Density (no/100 m* surface area} Mounta?:her specg:ztem
futthroat Bull trout Whitefish 3rk trout
Age © Age | Age TT Age I1i+ Age O Age | Age 17 Age JI[+
0 0 0 0.6 1.6 0.1 0.9 0.7 present absent
Siomass {arams/100 m° surface area}
Cutthroat Bull trout
Age U Age 1 Age 11 Age 11T+ Age O Age 1 Age [1 Age 111+
G 0 ¢ 19 2 1 11 22




Table 72. Stream habitat and fish population data for Ketchikan Creek Reach 1.

Upper Lower .

Stream Heach Serial Heach Tributary reach tpper reach Lower
Name ngmber number  Length of boundary elev.{m} boundary elev.{m}
Ketchikan 001 DCA 3.0 North 2 km above 1284.0 junction with 1236.0

Creek Fork junction with trail
trail
Physical Habitat data
Ave, Ave, Ave, Vailey-
Stream Drainage wetted depth for shannel Valley channel Flow
- order arealkm?)  widthi{m) reach({m} width{m} width{m} ratio characteristics
3 13.8 2.7 13 5 700 80 placid
Side Average Flow during Average Max imum
Confine- channel low survey peak water pool
ment Pattern oceurance flow {m3/sec) temp(C) Turbidity depthim)
U p Tow -~ 0.03 - low 0.5
% pocket- % class % ¢lass 2 ciass % class % class
% sool % run % riffle water ! pools i} pools 111 pools IV pocls ¥ pogols
19 70Q 11 0 0 0 100 0 0
% bed material 0-30 % Stability Bank
% Fines weravel % rubble % boulder “hedrack {cm} gradient rating form
40 50 10 0 0 14 0.5 167 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channet % cover- % cover snorkel
Process material debris debris dabris canopy overhang section
aggrading . fluvial Tow moderate 20 80 80 30
Watar chemistry data
Cond. Total Total
{umohs/ Alk. carbon phos . Mo,© Ca+* Mg++ Nat g 50
cm) (mg/1) {mg/1} {mg/1) {ma/1) {mg/1) {ma/1) {mg/1} {mg/1} {mg/1}
Spawning data
Number of Nymber of Number of
bull trout Redd bull trout Redd buil trout Redd
redds in density redds in dengity redds in density
reach {no/km} Yaar reach {no/km) Year reach {no/km) Year
Fish population data
Density {no/100 m® surface area} ﬂcuntagiher Spec%g:tern
{utthroat Bull trout Rhitefish 8rk trout
Age O Age 1 Age 11 Age Tii+ Ace O Age I Age i1 Age 111+
29.8 4.8 11.b 17.3 g 0 0 0 - absent absent
Biomass {grams/100 m? surface arsa)
Cutthroat ] Bull trout

Bge © Age ] Age 11 Age TIi+ Age Age | Age 11 Age 111+

33 33 139 340 G 0 0 0
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Table 73. Stream nabitat and fish population data for Ketchikan Creek Reach 2.

tpper Loner
Stream Reach  Serial Beach  Tributary reach Upper reach L Ower
Name number number lLength of boundary eley.{m)} boundary elev. {m}
Ketchikan 002 DCB 1.5 North .2 km below 1356.0 2 km above 1284.0
Creek Fork Johnson Creek Jjunction with
trail
Physical Habitat data
Ave. Ave. Ave, Valley-
Stream Drainage wetted depth for channel valley channel Flow
order arealkm®} width{m} reach{m) width(m) widthim) ratig characteristics
3 - 3.0 .13 50 10 broken
Side Average Flow during Avarage Max imum
Confine- channe? Tow survey peak water pool
ment Pattern gcourence flow {m?/sec) temp{{) Turbidity depth{m)
X P low -- 0.04 -- W
% pocket- % class % class % ¢lass % class ¥ class
% pool % run I riffie water I pools 11 nools {1l pools IV pools ¥ pools
0 29 67 4 0 8
% bed material 0.40 % Stability Bank
% fines ggrave| % rubbie 7 bouider “hedrock {cm) gradient rating form
20 40 30 i0 0 23 4.9 66 repose
Bank Fiood % stable % cover-
Bank gengtic plain Channel channel % cover- % caver snorket
Process material debris debris debris canopy gyerhang section
failing fluvial Tow Tow 10 30 60 20
Water chemistry data
Cond, Total Total - . . .
{umohs / Alk. carpon ghos. Noy~ Ca g Ha K S0
@) {mg/1) {ma/1) {mg/1) {ma/1} {ma/1} {mg/1} {ma/1) {mg/1) {mg/1)
Spawning data
Number of Number of Number of
bull trout Redd hull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km) Year reach {no/km} Year
Fish population data
. 2 (Other speciss
pensity {np/100 m® surface area} Sountatn Fastarn
Cutthroat Buil trout Whitafish- 3rk trout
Age 0 Age | Age i1 Age 111+ Age O Age ] Age 11 Age 111+
1.7 3.8 4.7 8.6 0 0 0 0 absent absent
Siomass {grams/100 m® surface area)
futthroat 8ull trout
Age O Age 1 Age 11 Ace 111+ Age O Age I Age 1] Agas 111+
2 26 57 268 0 G 0 0
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Table 74. Stream habitat and fish papgiation tha for Ketchikan Creek Reach 3,

Upper Lower
Stream Reach  Serial Reach Tributary reach - Lipper reach Lower
Name number number Length of boundary elev.{m] boundary elev. {m)
Ketchikan 003 DB9 3.7 North headwaters 1483 .2 km below 1368
Creek Fork Johnson Creek =
Physical Habitat data
Ave. Ave. Ave. ¥alley-
Stream Drainage wetted depth for channel Valley channel Flow
grder area{im’} widthim} reach{m) width{m} width(m} ratic characteristics
3 -- 2.2 A2 2 160 47 rolling
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water poal
ment Pattern pcecurence flow {m*/sec) temp{C) Turbidity depth{m}
u R moderate -— g2 -— Tow 0.9
% pocket- % class % class % class % class % class
% pool 2 run % riffle water 1 pools 11 pools 111 pools 1V nools ¥ poois
10 50 30 10 a 10 40
% bed material D-80 3 Stability Bank
¢ fines %gravel % rubbie % bouider whedrock {cm) gradient rating form
30 40 29 1 0 g 3.1 20 flat
Bank Flood % stable % cover-
Bank genetic nlain Channel channel % cover- % cover snorked
Process material debris debris debris Canopy overhang section
stable fluvial moderate  low 10 30 10 13
Water chemistry data
Cond. Total Total - . . .
{umohs/ Alk. carbon phos. Nos Ca Mg Na K 58
em} {mg/1) {mg/1) (mg/1) {mg/1} {ma/1) {ma/1) (mg/1] (mg/1)  (mg/1)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Yoar reach {no/km) Year reach {no/km} Year
Fish popuiation data
3 2 Other species
Density {no/100 m* surface arsa) Wormtain T
Cutthroat Bull trout Whitefish- Srk trout
Fge O Age 1 Ace Ii Age T11+ Age 1 Age | Age II Age 111+
8.1 4.1 4.1 8.9 0 Q 0 G absent absent
Biomass {grams/100 m® syrface area)
Cutthroat ' Bull trout
Age O Age T Age 11 Age 111+  Age O Age I Age 11 Age 111+
9 28 49 278 g 0 0 0
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Table 75. Stream habitat and fish populatian dgtg for nginikak Creek Reach 1.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Rame number number lLength of boundary elev.{m) boundary elev,{m}

Yakinikak 001 DCG& 3.0 North .1 km above 1353 junction with 1311
Creek Fork Antley Creek Thoma

Physical Habitat data

Ave, Ave. Ave. valley-
Stream frainage wetted depth for channe’ Yalley channel Flow
order arealkm?}  width{m) reachim} widthim}  widthia) ratig characteristics
5 138.1 6.0 27 9 50 3 rolling/broken
Side Average Flow during Average : Max fmum
Confine- channel low survey peak water poal
ment Pattern occurence flow {m*/sec) temp{C} Turbidity depth(m)
E P Tow -— 0.95 -- Tow 1.4
% pocket- % class % class ¥ class % ciass % class
% pool % __run % riffle water 1 pools 11 peols iif poois 1V pools ¥ pools
8 44 39 9 6 8 25 6l 0
% bed material f-80 % Stability Bank
% fines saravel % rubble % bouider Zbedrock {cm) gradient rating form
10 20 20 20 30 48 1.4 64 repose
Bank . Flood % stable % cover-
Bank ) genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy ovarhang section
stable fluvial Tow moderate 55 10 10 0
Water chemistry data
Cond. Total Total
{umohs/ Alk. . carbon phos, Ho," Ca++ Hg++ nat " <0,
cm) {mg/1} {mg/1) (mg/1)  (mg/1) (mg/1) - {mg/1) {mg/1)  (mg/l)  (mg/1)
Spawning data
Number of Number of Humber of
bull trout Redd bull trout Redd butl trout Redd
regdds in density redds in density redds in density
reach {no/km) Yeayr reach fno/km) Year reath {no/km) Year
Figh population data
. Oth i
Density (ne/100 m* surface area) MomnTatn er 5pecg§:tern
Cutthroat Bull trout Whitefish - 8rk trout
Age O Age | Age 11 Age I7i+ Aae O ARoe 1 Age 11 Age TII+
0 0 0 0 0 0 4] Q absent absent
Bicmassrtgramsllﬂo m? surface aresa}
Cutthroat 8ull trout
Age O Age 1 Age 11 Age II1+  Age O Ane | Age 11 Age T1I+
0 0 0 0 0 0 0 0
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Table 76. Stream habitat gnd fish population data for Yakinikak Creek Reach 2.

Upper Lowar
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number Léngth of boundary _ elev.(m] boundary eiey, ()

Yakinikak 002 DCF 3.2 MNorth .1 km above 1408 1 km above 1353
Creek Fork Seemo Creek ' Antley Creek

Physical Habitat dats

Ave, Ave. Ave. Yalley~
Stream Drainage wetted  depth for channel Valley channe} Flow
order area(km®)  widthim)- reach{m) width{m) width{m) ratio characteristics
4 - 10.0 .40 10 150 15 broken/rolling
Side Average Flow during Average Max imum
Confine~ channel Tow survey peak water poo]
ment Pattern necurence flow {m?/sec) temp{C) Turbidity depth{m}
X P Tow - Q.67 -— ]
% pocket- % class % class % class % class % class
% poeol % run % riffle water i pools il pools 111 ponls 1V pools ¥ pools
12 40 40 8 5 25 25
) % bed material 9-90 b3 Stabiiity Bank
4 fines Zgravel % rubble % boulder hedrock {em) gradient rating form
20 30 25 24 1 4 1.7 79 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover % cover snorkel
Process - material debris debris debris canopy overhang section
failing flyvial Tow moderate 30 1 1 g
Water chemistry data
Cond. Total Total - - .
{umohs/ Alk. carbon phos. [T Ca Mg Na K 50u
em) (mg/s1) {mg/1) {mg/1) {mg/1)} {ma/1} {mg/1} {mg/1} {mg/1} (ma/1}
Spawning data
Number of Humber of Number of
hull trout Redd Sutt trout Redd bull trout Radd
redds in density redds in - density redds in density
reach {no/km) Year reach {no/km) Year reach {no/km} Year
Fish population data
. Other species
Density (no/100 m® surface area) FoontaTn Fastarn
Cutthroat Bull trout Whitefish Ark trout
Age O Age | Age 11 Age JT1+ Age © Age 1 Age 11 Age [1I+
0 0 0 0 0 0 0 0 absent a
Biomass (grams/100 m° surface area} ' bsent
Cutthroat i Bull trout
Age O Age | Age 1} Age 111+  Age § Aoa 1 Age 11 Age 1il+
0 0 0 0 0 G it 0
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Table 7?. Stream h;bitat gnd fish populatioh.data for. Yakinikak Creek Reach 3.

Upper Lower
Stream flzach Serial Reach Tributary reach Upper reach Lower
Name mapber number Length aof boundary elev.(m) boundary elev, (m)
Yakinikak 003 DCE 3.3 North top Big 1457 .1 km above 1408
Creek Fork Beaver Dam Seemo Creek
Physical Hahitat data
L e, Ave. Ave. valley-
Stream Drainage welted depth for channel Valley channel Flow
grder area(km?}  widthim} reach(m) width{m) width{m} ratio characteristics
3 i 7.0 1.30 10 200 20 roilling/swirling
Side Average Flow during Average Max imum
Lonfine- channel Tow survey peak water poot
ment Pattern gccurence flow {m®/sec) temp{C) Turbidity depthim)
. . ' - 0.42 - Tow 1.7
ow % pockst- % class % class % class % class ¥ ¢lass
% pool % run 3 riffle water I pouls 11 pools 111 pools 1¥ pools ¥ pools
8 50 30 12 5 5 60
% bed material bD-59 % Stabitity Bank
¥ Tines Fgravel % rubble % _boulder “hedrock {cm} gradient rating form
30 60 5 5 G 20 1.5 G5 repose
Bank Tood % stable % cover-
Bank ganetic plain Channel channel % cover- % cover snorkel
Process -material debris debris debris canapy overhang saction
failing fluvial moderate moderate 20 10 20 0
Water chemistry data
Cond. Total Total
{umohs / Alk. carbon phos. Hoa® catt MgT* Nat «* 50
cm) {mg/1) {mg/1) {ma/1)} {mg/1) {mg/1) {mg/1) {mg/1] {mg/1) {mg/1}
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in densit redds in density redds in density
redsh {no/kn Year reach {no/kmj} Year reach {no/km) Year
Fisn population data
Denzity (no/100 m? surface area} Mouata?:her specggztern
Cutthroat Bull trout Whitefish 8rk trout
Age O Age | Foe I1 Ace 11+ Age O Age 1 Ace 11 Age 11+
‘0 0 p 0 0 0 0 0 absent absent
siomass (grams/100 m® surface area)
Cutthroat Bull trout
Age O Age | Age 11 Age ITi1+  Age O Age 1 Age 11 Age 111+
0 0 0 0 0 0 0 0
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Table 78. Stream habitat and fish population. data for Yakinikak Creek Reach 4.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name number number Length of boundary elev.(m) boundary elev.(m] .
Yakinikak 004 DCD 3.6 North junction with 1506 top Big 1457
Creek Fork Mokio Creek Beaver Dams
Physical Habitat data
. Ave, Ave. Ave. Valley-
Stream Drainage wetted depth for channel Valiey channel Flow
crder area{km?) width{m} reachim} width{m} width{m} ratio characteristics
3 - 8.0 .24 13 63 4 rolling/broken
Side Average Flow during Averaga Max imum
Lonfine- channel low syrvey peak water poai
ment Pattarn occurence flow {m?/sec} temp(C) Turbidity depth{m)
X C Tow - 0.46 -- low 1.4
7 pocket- % class % class % class % class % class
% pool ¥ run % riffle water ! peols 1! pools 111 pools 1V peols ¥ pools
12 50 20 18 4 20 46 30 0
% bed material B-90 9 Stability Bank
% fines zgravel % rubble % boulder Ybedrock fem) gradient rating form
30 50 10 9 1 57 1.3 108 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % covers % cover snorkel
Process material debris debris debris canopy overhang section
failing fluvial moderate moderate 20 1 30 11
Water chemistry data
Cond. Total Total - - . '
{umohs/ Alk. carbon phos. Hoy~ Ca Mg Na K 50,
om) {mg/1) {mg/1)} {mg/1) {mg/1}) (mg/1} {ma/1} {mg/1) {mg/1} = (mg/1}
Spawning data
Number of Number of Number of
buil trout Redd bull trout Redd bull trout Redd
redds in dens ity redds in density redds in density
reach {no/km} Year reach (no/km)} Yaar reach {no/km} Year
Fish population data
. 2 Other species
Density (no/100 m? syrface area) Mountasn Fastorn
Cutthroat Bull trout Whitefish 3rk_trout
Age 0 Age 1 BAge T1 Aga 11+ Age O Age I Age 11 Age [TT+
0 0 0.4 5.7 0 0 4] 0 absent absent
Biomass {grams/100 m® surface area)
Cutthrpat gull trout
Age U hge | Age 11 Age 111+  Bge 0 Age | Age 11 Age 171+
0 G 5 178 0 0 0 0
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Table ?9. Stream habitat and fish popgiation data for Yakinikak Creek Reach 5.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Hame number number  Length of boundary elev.{m} boundary elev,{m}
Yakinikak 005 DCC 2.7 Morth headwaters 1801  junction with 1506
Creek Fork Nokio Creek
Physical Hahbitat data
. Ave, Ave. Ave. valley-
Stream Drainage wetted depth for channel Yalley channel Flow
erder - area{km®) widthim) reach{m} width{m} width{m} ratio characteristics
3 -- 3.4 .15 6 40 7 swirling/broken
Side Average Flow during Average Max fmum
Lonfine- channe] low survey peak water poo) .
ment Pattern occyrence flow (m®/sec) temp{L} Turbidity depthim)
F N Tow -- 0.22 - Tow 1.5
% pocket- % ¢lass % class % class % class % class
% pool % Tun %z riffle watar 1 peols 11 pools 111 pools IV pools ¥ pools
5 20 50 25 1 18 20 s 0
% bed material DG % Stability Bank
% fines Zgravel 3 rubble % boulder Fhedrock {cm} gradient rating form
26 42 15 15 2 33 10.7 80 repose
Bank Flood % stable % cover-
Bank genetic niain Channai channel % cover- % cover snorkel
Progcess material debris debris debris canopy overhang section
stable fluvial Tow high 20 30 20 28
Water chemistry data
Cond. Total Total .
{umahs / Alk, carbon phos ., Hos" ca™r Mt Na~ «* 504
cm) (mg/1} (mg/1) ma/1)  (mg/1) {mg/1} {mg/1) (mg/1)  (mg/t)  (ma/l)
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km} Year roach (no/km) Year
Fish population data
Pensity (no/100 m® surface area) Hounta?:her Spec;::tern
Cutthroat Bull trout Whitefish 8rk_trout
Bge O Age T Age 11 Age 111+ Age O Age T Age 11 Age T1I+
4] 0 0.1 0.7 0 0 0 0 absent absent
Biomass {grams/100 m® surface area)
Cutthroat B8ull trout
Age O Age I Age 11 Age 171+  Age Q Age ] Age 11 Age 111+
0 Q 1 22 0 0 0 0
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Table 80. Stream habitat and fish population data for Tuchuck Creek Reach 1.

-169~-

Upper Lower
Streas Reach  Serial Reach Tributary reach Upper reach Lower
Hame nymber number  Length of boundary elev.(m} boundary elev.(m} .
Tuchuck 001 DCH 6.5 North headwaters 1603 mouth Tuchuck 1456
Creek Fork campground
Physical Habitat data
Ave. Ave, Ave. . Yalley-
Stream Drainage wetted denth for channel Yalley channel Flow
arder area(km?)  width{m) reach{m} widthim} width{m} - _ratic characteristics
3 27.2 4.0 .19 g 60 7 broken/rolling
Side Average Flow during Average Max imum
Confine- channel Tow survey peak water pool
ment Pattern geourence flow {m®/sec) temp(C} Turbidity depth{m)
X N Tow - 0.23 - Tow 1.0
% pocket- % class % class % class % class % class
% pool % ryn % riffle watar i pools 11 pools 111 poois 1V poels ¥ pools
2 40 50 8 1 9 12 78 4]
% bed material 0-490 * Stability Bank
% fines sgravel % rubble % boulder Ihedrock {cm) gradient rating form
26 44 14 13 3 36 1.6 80 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris Cangpy averhang seetion
failing fluvial moderate moderate 30 20 30 20
Water chemistry data
Cond. Total Total - - . R
{umohs/ Alk, carbon phos. No,” Ca Ma & K S04
cm) (mg/1} (mg/1) {mg/1) {mg/1) (mg/1) {mg/1} {mg/1} (mg/1}  [mg/1)
Spawning data
Number of Mumber of Number of
byull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach (no/km} Year raach {ng/km) Year reach {no/km} Year
Fish popuiation data
Density {no/100 m* surface area) xounta?zher specé::tern
Cutthroat Bull trout Whitefish 8rk trout
Age 0 Age T Age TI Ave 1]+ Age O Age i Bae T1 Bge T1i+
2.3 2.8 6.9 G.3 0 0 0 g absent absent
Biomass [grams/100 m® syrface area}
- Cutthroat ) Bull trout
Rge D Age 1 Age 11 &ce 171+ Age O fge | Age 11 Age 111+
3 i9 83 290 0 0 0 0



KISHENEHN CREEK DRAINAGE

KISHENEHN CREEK REACH I

Channel Characteristics: Date Surveyed: 8-5-80 (Figure 36)

Kishenehn Creek Reach I is the only reach of this creek in the U.S.
It flows from the U.S.-~-Canada border to the North Fork River and is a third
order tributary. The average wetted width was 24 m and the average depth was
33.5 cm. Reach I contained 55% run and 45% pocketwater. Channel debris
was low, with 70% being stable. Overhanging vegetation provided little bank
cover and instream cover was moderate. Stream gradient was 1.5% and the D-90
was 35 cm. Three major slump areas were observed.

Valiey Characteristics:

The upper bank slope gradient was 30-40% and the valley to channel
ratio was 2:1. The average valley width was 150 m. Reach I was occasionally
confined and had an irregular meandering stream pattern. The upper end of
the Kishenehn drainage has been heavily logged although a 75 m buffer strip
remains on each bank.

Fish Populations: (Figure 37)

Bull trout, westslope cutthroat trout, mountain whitefish and sculpins
were observed in Reach I. Kishenehn Creek was used extensively by migratory
westslope cutthroat and to a moderate extent by adfiuvial bull trout. A
barrier to adfluvial migration is located 2 km below the mouth of Beavertail

Treek in Canada,
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Table 81. Stream habitat and fish population data for Kishenehn Creek Reach 1.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Rame number nmumber lLength of boundary glev.(m] boundary glev.{m}
Kishenehn 001 DBO 8.7 North Canadian 13067  mouth 1179
Creek Fork  border
Physical Habitat data
Ave. Ave. Ave. Yalley-
Stream Drainage wettad depth for channel valley channel Flow
grder area(km?) width{m) reachim} widthi{m) - widgth{m} ratio characteristics
3 17.7 14.0 .34 76 150 2 rolling
Side Average Flow during Average Max jmum
Confine- channel Tow survey peak water pool
ment Pattern gceurence flow {m®/sec) temp{C) Turbidity depthim)
X C high 1.39 1.90 1.7 1o
9 % pocket- 3 class % class % class W % c‘!as]s'.'s % class
% poocl 9 run % riffle water 1 pools 11 pools 111 pools IV pools ¥ pogls
0 55 45 0 0 50 50 0 0
% bad material D-50 % Stability Bank
% fines wgravel % rubble % boulder #badrock {em)} gradient rating form
23 37 33 7 0 35 1.5 1G3 repose
Bank Flood % stabie % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canapy overhang section
failing fluvial moderate Tow 70 10 10 13
Water chemistry data
Cond. Total Total .
{umohs/ Alk, carbon phos. Ho,~ catt MgH Na© K S04
cm) . (mg/1} {mg/1} fmg/1) {mg/1) {ma/1) {ma/1) {mg/1) {mg/1} {mg/1}
112 70 0.46 L0005 0.01 24.9 073 1.6 -- 5.1
Spawning data
Number of Number of Number of
bull trout Redd bull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km) Year raach (no/km) Yaar reach {nofkm} Year
Fish population data
Density (no/100 m® syrface ares) Mnuntaii}:her ssec;::wm
Cutthroat Bull trout wWhitefish 8rk_trout
Ace O Age | Aoe 1 Age JII+ Age O Ace ] Age 1] Age 111+
0 0 0 ¢ 0 0 0 0 present absent
Biomass {grams/100 m? surface area}
Cutthroat ) Bull trout

Age © Age | Age 11 Age 1il+ Age O Age | Age 11 Age 111+

0 0 G Q 0 0 0 0
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SPRUCE CREEK DRAINAGE

SPRUCE CREEK REACH I

Channel Characteristics: Date Surveyed: 7-28-80 (Figure 38)

Reach I of Spruce Creek is a third order tributary which originates
in Canada. Average wetted width was 5.3 m and the average depth was 18.1 cm.
This reach contained 20% run and 80% riffle with no pools or pocket water.
Debris presence was variable throughout the reach and was .70% stable. There
was a moderate amount of instream and bank cover present. The channel gra-
dient was 1.8% with a D-90 of 19.3 cm. The lower end of Spruce Creek fiowed
through a cottonwood flat and became intermittent during time of Tow flow.

Valley Characteristics:

The upper bank slope gradient was less than 30% and the vailey to
channel ratio was 99:1. The average valley width was 800 m. This reach
had an unconfined channel.

Fish Populations: (Figure 39)

Cutthroat trout and sculpins were present in this reach.

SPRUCE CREEK REACH II

Channel Characteristics: Date Surveyed: 7-29-80 (Figure 38)

Reach II of Spruce Creek is a third order tributary which originates
in Canada. Average wetted width was 5.8 m and the average depth was 21.4
cm. The reach had 25% run, 70% riffle and 5% pocketwater. Channel debris
was low and 30% was stable. Bank cover was low and instream cover was generally
moderate. The channel gradient was 2.6% and the D-90 was 38.3 cm.

Valley Characteristics:

The upper bank slope gradient was 30-40%. This reach had a valley to
channel ratio of 7:1 with an average valley width of 100 m.

Fish Populations: (Figure 39)

Cutthroat trout were observed in this reach at a density of 9.8 trout
per 100 m®.
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SAGE CREEK DRAINAGE

SAGE CREEK REACH I

Channel Characteristics: Date Surveyed: 7-28-80 (Figure 38)

Reach I is a fourth order tributary. Average wetted width was 16.4 m
and the average depth was 29 cm. This reach had 66% run, 24% riffle and
10% pools. It contained a low amount of debris and 10% was stable. There
was only a trace of bank cover and instream cover was moderate. The channel
gradient was 0.2% and the D-90 was 21 cm.

Valley Characteristics:

The upper bank slope gradient was less than 30% and the valley to
channel ratio was 3:1. The average valley width was 150 m with an unconfined

channel.

Fish Populations: (Figure 39)

Cutthroat trout, mountain whitefish and sculpins were observed in
Reach I. Cutthroat were the predominant species with a density of 11.1 cut-
throat per 100 m*. Juvenile bull trout were not observed in electrofishing
or snorkeling transects although spawning by adfluvial bull trout has been

documented.
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Figure 38. Location of physical habitat parameters by reach for Spruce
Creek and Sage Creek.

-176-



Wk W e A Mo

- B.C
. 1% TS e

SPRUCE
CREEK

SCALE

Figure 39. Fish population information by reach for Spruce Creek
and Sage Creek.
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Table 82. Stream habitat and fish population dgtq for Spruce Creek Reach 1.

Upper Lower
Stream Reach Sarial  Reach Tributary veach Unper reach L ower
Name ﬁumbgr nupher Length of boundary elev.{m} boundary eleov. (m)
Spruce 001 D8P 2.0 North 2 km up from 1216 mouth 1170.0
Creek Fork mouth
Physical Hahitat data
Ave. Ave. Ave, Valley-
Stream Dirainage wetiad depth for chamnel Yailey channel Fiow
agrder greal{km®} width{m} reachim} width(m) width{m} ratio characteristics
3 7.5 5.8 .18 7 800 99 swirling
Side Average Flow during Average Max imum
Confine- channel Taw syrvey peak water pool
ment Pattern gccurance flow {m®/sec) temp{C) Turhidity depth{m}
U p moderate = -~ 0.07 -~ Tow 0.7
% pockef- % class % class % class % class % class
% poal 3 run % riffle water ! pools 11 pools 111 poois 1¥ poois ¥ oools
0 20 75 5 0 0 0 100
% bed material 0-90 ;4 Stability Bank
% fines Zgravel % rubble % boulder “bedrock {em} gradient rating form
15 55 30 0 0 19 1.8 95 repose
Bank Finod % stabie % cover-
Bank genetic piain Channa! channel % cover- % cover snarkal
Process material debris debris debris Lanopy averhang section
failing fluvial Tow low 70 15 17 13
Water chemistry data
Cond. Total Total - - . R
{umohs/ Aik. carbon phas. He,” Ca Mg Na K 50,
cm) {mg/1} (mg/1} {imas1) {mg/1) {mg/1) {mg/1) {mg/1) {mgs1) {mg/1)
Spawning data
Number of Rumber of Number of
bull trout Radd butl trout Redd bull trout Redd
redds in deng ity redds in density redds in density
reach {no/km} Year raach {no/km} Year reach {no/km} Year
Fish population data
. 2 - Other species
Density (no/100 m? surface area) outain FasieTh
Cutthroat Bull trout Whitefish Brk trout
Ave U Age | Age 11 Age I+ Age © Age 1 Age 11 Age JII+
0 0 1.0 2.5 0 0 0 0 present  absent
Biomass {grams/i00 m® syrface area)
Cutthroat - Bull trout
Age O Age ] hge 11 Age 111+  Age & Age | Age 1] Age 11T+
0 G 12 81 0 0 0 0

-178-




Table 83. Stream habitat and fish population data for Spruce Creek Reach 2.
Upper Lower
Stream Reach Serial Reach Tributary reach toper reach Lower
Name number number length of boundary elev.{m)} boundary glev. {m}
Spruce 002 DBS 3.4 HNerth Canadian 1307 1 km up from 1216
Creek Fork border mouth
Physical Habitat data
Ave. Ave. Ave. valley- .
Stream Drainage wetted depth for channel Valley channel Flow
order area{km®] width(m) reach(m) width(m}! widthim} ratio charagteristics
3 - 5.1 .21 14 100 . 7 broken/rolling
Side Average Flow during Average Max imum
Confine- channetl Tow survey peak water peol R
ment Pattern occurence flow {m’/sec) temp{C) Turbidity depth{m)
X P high -- 0.12 - Tow 0.9
% pocket~ % class % class % class % class % class
% pool % run % riffle water 1 pools 11 pools 111 poais 1V poolg ¥ pools
0 31 62 7 6 18 45 31 0
% bed material -80 % Stabitity Bank
% fines igravel % rubble % boulder shedrock (cm) gradient rating form
20 40 30 10 0 38 2.6 106 repose
Bank Flood % stable % cover-
Bank genetic plain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy gverhang section
failing fluvial Tow Tow 30 3 3 1%
Water chemistry data
Cond. Total Total
{umohs/ Alk. carbon phos. “Nos” catt Mg++ mat K 50,
cm} (mg/1) {mg/1) {mg/1) {mg/1) {ma/1} (mg/1) {mg/1} {mg/1} {mg/1}
Spawning data
Number of Numther of Kumber of
bull trout Redd pull trout Redd bull trout Redd
redds in density redds in density redds in density
reach {no/km} Year reach {no/km)} Year reatch {rofkm) Yoar
Fish population data
th i
Density {no/100 m* surface area) Muunta%n er ssecg::tern
Cutthroat 8ull trout Whitefish- 3rk trout
Age §  Ace | Bge I1 Age [11+ Age 0 Age | Age 11 Age TII+
0 2.2 5.8 1.8 0 0 0 G absent absent
Biomass (grams/100 m® surface area)
) Cutthroat i Bull trout
Age O Age | Age 11 Age IIT+  Age U Age 1 Age i1 Age 111+
0 15 70 56 0 6 ~0© 0
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Table 84. Stream habitat and fish popuiation data for Sage Creek Reach 1.

Upper Lower
Stream Reach Serial Reach Tributary reach Upper reach Lower
Name nunber sumber Length of houndary elev.{m) Dboundary alav.(m}
Sage 001 DBT 2.1 North Canadian 1210 mouth 1165
Creek Fork  border
Physical Habitat data
Ave. Ave, Ave. Valley-
Stream Drainage wetted depth for channel valley channel Flow
grder arealkm®} widthinm) reach{m} width{m) width{m} ratio gharacteristics
4 6.2 16.4 .29 63 150 3 swirling/rolling
Side Average Flow during Average Max imum
Confing- channel Jow syrvey peak water pootl
ment Pattern occurence flow {m¥/sec] temp((} Turbidity depth{m}
- 0.90 1.35 - Tow 1.6
U P h1gh % pocket- % class % class % ¢lass % ¢lass ¥ class
% nogl % run % riffle water I poois 11 pools {11 poois 1V poolsg ¥ poois
10 62 24 4 40 20 0 40 0
% bed material 0-30 % Stabiiity Bank
% fings taravel % rubble % boulder shedrock {cm} gradient rating form
25 50 25 0 0 21 0.2 101 flat
Bank Flood % stable % cover-
Bank genetic piain Channel channel % cover- % cover snorkel
Process material debris debris debris canopy gyerhang section
failing fluvial moderate Tow 10 3 3 19
Water chemistry data .
Cond. Total Total
{umohs/ Alk. carbon phos. NG, eat HgH' Na© «* 504
= {mg/1} {mg/1) {mg/1) {mg/1) {mg/1) {ma/1) {maf1) (mg/1)  {mg/1)
115 g2 0.71 .GO6 0.01 29.4 .078 1.8 -- 3.4
Spawning data
Number of Number of ' Humber of
tull trout Redd bull trout Redd byll trout Redd
redds in density redds in density redds in density
reach {na/km} Year reach {no/km} Year reach {no/km) Yaar
0 0 80
Fish population data
. 2 " Other species
gensity {no/100 m® surface areal FourTain Fasierh
Cutthroat Bull trout Whitefish 8rk trout
Age O Age | Age 11 Age 1iit Age O Age 1 Aoe |1 hoe 111+
0.4 0.1 0 11.0 0 0 0 0 absent absent
Biomass {qrams/100 m® surface area)
Cutthroat  Buil trout :
Age 0 Age I Age 11 Age TII+  Age O Age 1 Age |1 Age Til+
1 1 o 343 0 C 0 - {0
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STATE CODE NUMBERS BY CREEK

08-1160 Canyon Creek
08-4640 McGinnis
08-3820 Kimmerly
08-0680G Big Creek
08-3240 Hallowatt
(08-6400 Skookoleel
08-7660 Herner
08-5020 Nicoia
08-3840 Kletomus
08-4000 Langford
08~1110 Camas Creek
08-2390 Dutch

08-0210 Anaconda Creek
08-4270 Logging Creek
08~1620 Coal Creek
08-4580 Mathias
08-6620 South Fork Coal
08-1980 Dead Horse
(8-1840 Cyclone
08-5650 Quartz Creek
08-1810 Cummings
08-4920 HMoran Creek
08-3340 Hay Creek
08-0£30 Bowman
08-0110 Akokala Creek
08-5370 Parke

08-4275 Long Bow
(08-5760 Red Meadow
08-4900 HMoose Creek
08-2810 Ford Creek
08-7700 Whale Creek
08-6320 Shorty
08-3830 Kintla Creek
08-7330 Trail Creek
08-3790 Ketchican
08-7940 Yakinikak
08-7400 Tuchuck
08-6980 Starvation Creek
08-3835 Kishenehn Creek
08-6845 Spruce Creek
08-6030 Sage Creek





