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ABSTRACT

Declining stocks of rainbow trout (COncorhynchus mykiss) and brown trout
{(Salmo trutta), which comprise the majority of the fishery in the Blackfoot
River, along with very low numbers of fiuvial bull trout {(Salvelinus
confluentus) and westslope cutthroat trout (0. clarkl lewisgi), prompted
assessment of fish populations and their habitats in 1988 and 1989. These
assessments identified significant degradation in 17 of 12 principle
tributaries. From 1980 to 1996, similar assessments have been completed for
33 additional tributaries to the Blackfoot River. Impalired fisheries existed
in 26 of thege streams, mainly from degradation of habitat on private lands.

A cocperative effort restoring fisheries and riparian zones in the
Blackfoot River drainage began in 1%90. Cooperators include private
landowners, non-profit groups and federal and state agencies. Montana
Department of Figh, Wildlife and Parks re-prioritized the time of two
fisheries biologists to develop restoration projects. Trout Unlimited
supported this effort by ralsing funds, administering projects, contacting
landowners and resolving conflicts. Restoration toels included water leasing,
riparian fencing, changing livestock management, developing sites for off-
stream watering, reconstructing stream channels, adding woody debris to
streams, modifying irrigation systems, removing barriers to fish migratien and
planting riparian vegetation. Recruitment cof other agencies, particulariy the
US Fish and Wildlife Service Partners for Wildliife Program and private
cooperators, resulied in completed restoration projects on 23 streams,
influencing over 200 stream miles. Most of the restoration effort has
occurred in tributaries to the middle reaches of the Blackfocot River.
Menitoring of these projects indicates increased spawning opportunities andg
densities of duvenile trout. The abundances of native wesztslope cutthroat
trout and bull trout are increasing in some restored streams. Monitoring of
river populations also show increased numbers of adult trout in the middle
reach of the Blackfoot River.
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INTRODUCTION

Status of the fisherv

A two year inventory of fisheries in the Blackfoot River and its
principle tributaries was completed in 1989 (Peters and Spoon 1989, Peters
1990) . These efforts focused on sampling populations of juvenilie trout in
tributaries, surveys of mainstem trout populaticons, and establishing fishery
monitoring sites in 19 tributaries. Populations of trout in all reaches
samplied in the Blackfoot River were below expected levels; numbers of native
hull trout (Salvelinus confluentusg) were especially low. Furthermore, the
numner of catch able-gized and juvenile westslope cutthroat trout
(Concorhynchus clarki Jewisi) in the Blackfoot River were below levels that
would be considered adequate to justify any angler harvest. The severe winter
icing conditions that occur annually in the middle and lower reaches of the
Blackfoot River is suspected to have caused high mortality of young-of-the-
year (YOY) rainbow trout (0. Mykiss). The adaptive behavior of native fish to
this severe, but natural environmental condition appears to hold the greatest
promise to improve the fishery resources in the middle reaches of Blackfoot
River.

Toxic mining wastes moving downstream from the headwaters and degraded
habitat in the tributaries were the leading causes that reduced the viability
of the fishery in the Blackfoot River drainage. Most habitat degradation
occurred on private lands, and was associated with agricultural practices that
were not sensitive tco healthy range or streamside zones (riparian areas).
Lower segments of most tributaries in the drainage contained populations of
brown trout {(Salmo trutta). Downriver of Nevada Creek, the lower segments of
most tributaries also supported populations of rainbow trout, particularly
younger age classes. From 1990 to 1996, fishery inventories have been
completed on an additional 33 tributaries to the Blackfoot River, five of
which are located in the Clearwater drainage. Of the 52 streams sampled since
198%, bull trout were present in 13 and westslope cutthroat trout present in
46. No new populations of bull trout have been identified since 1989. The
legal harvest of bull trout and cutthroat trout was eliminated with the
adoption of catch-and-release regulations in March of 19%0. Regulations for
rainbow trout and brown trout also changed, shifting from the taking of five
figsh to threa fish under 12 in. These regulations were designed to increase
survival of spawning size fish, thereby enhancing reproduction and
recruitment.

Prom 1990 to 1996, restoration of stream habitat and water guality,
wetlands and rangelands in the Blackfcot River drainage has occurred. Most
affort hag focused on improving riparian management along tributaries to the
middle reaches of the Rlackfoot River. Fishery restoration projects have been
completed, or are progressing, in 23 streams as of 1997. These projects have
included removing barriers to fish migrarion, restoring and enhancing trout
habitat, protecting critical spawning habitat, enhancing riparian vegetation,
wetlands and instream flows; developing low impact riparian grazing
strategies, removing streamside feedlots and developing areas for off-stream
livestock watering.

Agency Cooperators in these restoration efforts include Mentana Figh,
Wildlife and Parks (FWP)}, Fish and Wildlife Service {(Partners for Wildlife
Program) (FWS8), Bureau of Land Management (BLM), Forest Service (PS),
Envircnmental Protection Agency (EPA), Montana Department of Environmental
Quality (Water Quality Division) (DEQ), Department of Natural Resource
Congervation (DNRC), Montana Department of Transportation (DOT), and the North
Powell Conservation District. Conservation groups cooperating with the
efforts are the Big Blackfoot Chapter of Trout Unlimited {BBCTU), Naticnal
Figh and Wildlife PFoundation (NFWF), Ducks Unlimited (DU), Sundance Foundaticon
and Orvis Company. Throughout this report these entities will be referred to
ry their acronyus. Private entities include Plum Creek Timber Company (PC;,
Montana Power Company (MPC) and the many families from the ranching

1



commanities -in the Nevada and Ovando valleys (Appendix, Exhibit D, E).

The ohjectives of this report are to summarize 1) native fish status and
native figh recovery efforts; 2) habitat meonitoring and f£ish population
surveys in 47 tributaries to the Blackfoot River; 3) restoration techniques
uged on 23 tributaries and fish population monitoring results for those
streams; and 4) potential fishery regtoration projects for the future.

STUDY AREA

Blackfoot River

The Blackfoot River, located in west-central Montana, flows 132 miles in
a westerly direction from its source near the Continental Divide to its
confluence with the Clark Fork River at Bonner, Montana (Figure 1}. The
Blackfoor drains 2,400 sguare miles of watershed through a 3,700 mile stream
network of which 1,900 miles are perennial streams capable of supporting
fisheries. TLand ownership in the Rlackfoot Valley is 44% National Forest, 5%
Bureau of Land Management, 7% State of Montana, 20% Plum Creek Timber Company
and 24% other private ownership (Figure la).

In 1995, the Blackfoot River
accommodated 36,220 anglers during
rhe fishing season a 6 % increase
from 19932 (Montana Statewlde Angling
Pressure 1995, 1%93). It is a very
popular fishing stream in western
Montana and currently recelves the
third highest fishing pressure among
gtreams in the Clark Fork River
drainage upstream from the Flathead

River.

The current econcomic value of
the Blackfoot. River fishery resource
tc the state of Montana, based upon
travel cost methodologies is around 7
million dollars annually.

Significant recovery of fishery
resources resulting from efforts of
private citizens and resource
agencies since 1930 are adding tc the
gtreams overall health and its
popularity among anglers. The
economic value of Blackfoot River Figure 1. Blackfoot Basin Location Map.
from non-fishing recreation such as

campersg, floaters, tubers,

irrigators, bird-watchers, hunters

and cothers, would probably greatly exceed fishing wvalues based upon higher
overall usage by these groups (Baxter and Sproull 19%92).

Cutthroat trout are the most abundant trout in the upper reach of the
Blackfoot River, with low numbers of bull trout present in the area of the
Landers Fork confluence. Several small placer and hard rock mines exist here,
of which the Mike Horse Mine is the largest. In 1975, the tailings
impoundment for the Mike Horse Mine washed out, sending contaminated, toxic
metals bearing tailings into the upper river. The Blackfoot River avoided
large-scale ecological disaster only becausge it enters a series of large
willow wetlands that contained and slowed the downstream movement of these
sediments. Nevertheless, studies show high levels of sulfate and heavy metals
coincide with poor water guality, low species richness and decliining
populations of cutthreat trout and brook trout as far as 9 miles downriver
(Spence 1975, Moore et al. 1989, McQuire 1988). Ingman (1990) reported
cadmium, copper and zinc concentrations exceeded chronic and/or acute criteria

Blackfoot River
Watershed
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Figure ta. Blackfoct River Drainage area.

in the upper river. C(oncentrations of toxins decline rapidly below the

wet lands. However, the toxins do appear to be migrating through the wetland
and continuing to contaminate additional stream mileage downstream (Moore et
al. 1989 and Menges, 1997). A state Superfund voluntary clean-up is in
progress on metals and acid water source areas. Toxic instream tailings have
not been addressed by state agencies or the responsible parties since failure
of the Mike Horse tailings pond in 1975.

The Blackfoot River loses water Several miles downstream of these
wetlands te alluvial outwash and is intermittent. Groundwater and spring
creeks surface near Lincoln. Between Lincelr and Nevada Creek, river gradient
gradually decreases to a low of 4 feet/mile, with a corresponding increase in
sinuosity. Lateral migration of the channel forms point bars, cycling wood
and sediment into the channel. Wood and undercut banks are primary habitat
features in this river reach. Brown trout is the dominate game fish.

Nevada Creek, entering the mainstem at river mile £7.8, has been
identified at a primary contributor of non-point pellutants to the middle
Rlackfoot River, such as nitrates, phosphates, sediment and elevated stream
remperatures (Ingman 19%0, Pierce 1991). Downriver of Nevada Creek, the river
becomes entrenched and confined against the foothills of the Garnet Mountains
by terminal moraines, creating a significant change in the physical habitat of






the river. Once confined, gradient increases from 4 to 15 feet/mile and
lateral movement is restricted. The river loses sinuosity and assumes a
pool/run sequence with cobble and boulder dominated substrates. Glaclally
erratic boulders replace undercut banks and woody debris as instream Cover.
Wwith increasing gradient and channel roughness, rurbulence and velocities
increase. A transition from brown trout to a mixed fishery dominated by
rainbow trout occurs in this section.

The North Fork of the Blackfoot River enters the mainstem at river mile
54.1, roughly doubling Blackfoot River flows. The cold-water influence of the
North Fork reduces environmental stress, and improves water guality and
species richness (McQuire 1988) . The abundance of westslope cutthroat trout
and bull trout increase downstream of this confluence.

As the mountains surrcunding the lower Ovando Valley constrict, the
broad upper Blackfoot Valley ends near the junction of the Clearwater River.
Below the Clearwater River confluence at river mile 34.8, the Blackfootr River
enters the lower canyon, where boulder runs that lead into deep bedrock poocls
are separated by cobble riffles or side channels divided by small islands.
The Blackfoot River continues to flow through a narrow forested canyon to its
confluence with the Clark Fork River, located 5 wmiles east of Missoula. The
Rlackfoot’'s average daily discharge is 1573 cfs; peak run-off averages 9235

cfa.

Blackfoot River Tributaries

The main east-west axis of the Blackfoot Valley separates distinct
mourntain blocks to the north and south of the river. Thege mountain blocks are
further divided by secondary structural controls that trend southwest by
northeast through the Nevada Creek and Clearwater River valleys; these
controls create an irregular basin-and-range ropography of four distinct
mountain blocks.

In the northern mountain block east of the Clearwater River, streams
originate in high alpine basins of Belt Rock geology. Most larger streams
begin in cirgues and flow south in glaciated valleys through vast areas of
coniferous subalpine and montane forests. Significant portions of the region
are roadless areas managed as wilderness. Streams exit the mountain block and
enter Knobh-and-kettle topography formed from glacial outwash and morainal
deposits of the Ovando and Lincoln valleys. Near the mountain-valley
interface, surface water in all major streams is usually lost to outwash
deposits; some streams dewater at low-flow periods. Within a few miles
downstream of the interface, thege streams become perennial through
groundwater recharge. Streams enter prairie and eagricultural land. In these
sections, physical and biological attributes of streams change, causing a
shift toward a non-native fish assemblage. Principle tributaries of this
region, in downstream order, are Alice Creek, Copper Creek, Landers Fork,
Arrastra Creek, North Fork of the Blackfoot River, Monture Creek and
cotronwood Creek. The Landers Fork, North Fork of the Blackfoot River,
Clearwater River and Monture Creek are the largest of the Blackfoot River
rributaries, two of which originate in the Scapegoat Wilderness Area. The
Clearwater River does not originate in wilderness, and is naturally influenced
by the series of lakes through which it flows.

grreamg north of the Blackfoot River and west of the Clearwater River
originate in the same Belt Rock parent material, and have similar valley and
stream types to those from the east; however, they do not enter glacial
outwash or morainal deposits upon entering the Blackfcot Valley, and
conseguently are not significantly influenced by natural dewatering or
groundwater. In contrast to eastern tributaries, these streams are perennial
throughout their course and flow directly from high elevation mountains into
the Blackfootr River. Land use in this region is dominated by commercial
timber harvest. Tributaries to the Blackfoot River in thisg region, in
downstream order, are Belmont, Gold, East Twin, and West Twin creeks.

To the south of the Blackfoot River, the Garnet Mountain Range is formed
from two mountain blocks separated by the Nevada Creek Valley. This range is
much lower in elevation than the northern side of the valley, with rounded and



mineralized mountains. Drainages in the region are smaller and yield much
less water than streams t©o the north. These streams drain primarily montane
to prairie environments. Land uses in the region include extensive mining and
timber harvest in the mountains, and agriculture in the foothills. Principle
tributaries, in downstream order, are Seven-up Pete, Poorman, Nevada,
Chamberlain, Elk and Unions creeks.

From 1989 to 1996, fish population surveys have been completed on 52
Blackfoot River tributaries. Nineteen of the 52 were initially sampled in 1989
{Peters, 19%0). A total of 47 tributaries were sampled in the Blackfoo:r
River drainage from 1990 to 1996 (Appendix, Exhibit A}, including 33
additional tributaries as well as continued meonitoring on 14 of the 19
originally sampled in 1989,

Fish of the Blackfoot River Drainage

Twelve native fish and 12 to 13 nonnative fish cccur in the Blackfoot
River drainage, as well as hybridized cutthroat trout (rainbow trout,
Yellowstone cutthrocat trout crosses) and bull trout {(brook trout crosses).
Native fish are bull trout, westslope cutthreat trout, mountain whitefish,
northern sguawfish, longnose sucker, largescale sucker, sculpin {2 Cottus
spp.), peamouth chub, pigmy whitefish, redside shiner and longnose dace.
Non-native gpecies are rainbow trout, brown trout, brook trout, Yellowstone
cutthroat trout, arctic grayling, kokanee, northern pike, largemouth bass,
vellow perch, pumpkinseed and white sucker. Other non-natives recorded in the
basin include walleye and fathead minnow.

The Blackfoot River contains critical habitat for native species of
special concern: fluvial bull trout and westslope cutthroat. The cold-water
stream gystems are dominated by salmonid fighes and are managed as wild trout
fisheries with no fish planting.

Species composition and abundance of trout in the Blackfoot River and
its tributaries vary greatly. Distributions are created by habitat, sources
of recruitment for YOY, hybridization, human influences (such as environmental
degradation and fishery exploitation), and interspecific competition.
Distributions of the five main trout and char species in the drainage are
briefly discussed here.

Bull Trout
In the Blackfoct River drainage, fluvial bull trout cccur from the

mainstem Rlackfoot River to extreme headwaters of larger tributaries {(Figure
2). Present distribution of fluvial bull trout is tied to larger tributaries
draining mountains north of the Blackfoot River, although several smaller
streams in the Garnet Mountains historically supported bull trout. Adfluvial
populations occur in the Clearwater River drainage and the Coopers Lake
drainage. Fluvial bull trout currently inhabit 420 miles of water or 22% of
the total amount of perennial stream in the Blackfoot drainage.

Westslope Cutthreoat Trout

Cutthroeat trout are distributed throughout the drainage, inhabiting the
river and nearly all tributaries (Figure 3). Most tributaries support
populationg in headwater areas. In general, densities decline in the
downstream direction; these declines are caused by hybridization,
environmental degradation, historic fishery exploitation, and possgibly from
competition with non-native trout.
' Other environmental variables, such as naturally intermittent stream
gsections and beaver activity, also may influence the distribution and
densities of cutthroat trout in the drainage. Hybridization with rainbow
trout has gccurred in many tributaries to the lower river. Upriver of Nevada
Creek no hybrids have been recorded, although some exist in tributaries to
Nevada (Creek upstream of Nevada Creek Reservoir.

Rainbow Trout
The distribution of rainbow trout in the Blackfoot River drainage is
limited to the lower river and lower reaches of tributaries to the lower river
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Figure 4. Rainbow Trout Distribution Mapg.

{Figure 4). Populations of rainbow trout in tributaries are generally
comprised of juveniles, with highest densities in lower reaches. A
significant number of YOY emigrate to the river during late summer afrer
emergence from spawning areas. Densities of rainbow trout generally decline
in the upriver direction, with the upper limit of the species in the area of
Nevada Creek. This distribution is not explained by physical passage
parriers. Rainbow trout inhabit 160 miles, or approximately 8%, of the
perennial water in the Blackfoot Basin.

Brown Trout

Brown trout are more widely distributed in the drainage than rainbow
trout, extending frcm the lower river to the upper Lincoln Valley (Figure 5).
This fish inhabits stream reaches in the foothills and agricultural
bottomlands of the Blackfoot Valley. Brown trout inhabit approximately 280
miles of stream or 15% of the total perennial network, including 110 miles of

~3

the Blackfootr River mainsrem and the lower reaches of most tributaries. Under

certain habitat conditicons brown trout seem to dominate other species. Brown
trout are generally considered more tolerant of elevated levels of sediment
and temperatures than other species,. '

Brook Trout

Brook trout were first introduced to the Blackfoot River drainage on
June 3, 1933 by stocking Elbow Lake in the Clearwater River drainage, based
upon written planting records {Appendix, Exhibit L). Records indicate only 4
introductions of brook trout occurred in the Blackfoot drainage; twoe in Elk
Creek (1946 and 1947) and one in Union Creek in 1946.

Brook trout are widely distribured throughout the Blackfoor River
drainage, having been reccorded in 38 of 52 vtributaries sampled since 1989
{Figure 6}. However, brook trout are rarely sampled in the Blackfoot River,
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apparently doing poorly in this environment . Due to high reproductive rates
and sediment tolerance, brook trout can do well in impaired streams. It may
compete with native fish for space and food {(Griffith 1972). Brook trout can

hybridize with bull trout (Leary 1993). One brook x brown trout hybrid was
captured in the North Fork of the Blackioot.

HETHODS

Working with Private Landowners )
Reateraticon efforts in the Blackfoot River drainage focus on improving

riparian habitats, stream connectivity and stream habitat in degraded streams.
All projects are "cooperative solutions" between private landowners and the
restoration team, and occur throughout the drainage. Restoration has focused
on addressing obvious fishery impacts such as poor fish passage, stream
dewatering, losses of fish to irrigation canals and degraded riparian areas.
Addressing the source of stream degradation usually reguires developing
riparian/upland management options gengitive to the requirements of fish and
current land uses. In the drainage of each tributary, multiple landowners,
disciplines and resource recovery programs contribute to the restoration
effort. All projects incorporate the needs of the private landowners, are
voluntary, and are administered at the local level by a core group of “on-the-
ground” technical resource experts in cooperation with private congervation

organizations.

i fi eciions with reference reach
- To begin a Establish several fHehell FUVE Tavdowners fo Ss5ist with Sampling y
project, landowners are of the fishery. _
usua 1 13." contacted by a Enter into an informal discussion of riparian managment with respect fo
fisheries and/or needs of the fishery [pros and cons of current manageent practices),
wildlife biologist on an p 1 .
informal, one-to-one Present the landowner with the resufts of fishery analysis. If data and initfal
basis (Figure 7). surveys point 1o land management problems, offer to assist with correction

of the probiem (bring before and after phioto record of similair problems
amd solutions).

LN Y "

i {Develop trust with #andownerj_m

Landowner awareness of
the habitat reguirements

of fish and their full - &

participation in . Bring in additional expertise: !

projects are considered -range conservationist dentify mutually beneficial managment |
crucial o the long-term -hydrologist options

success of restoration | -irrigation speciafist, #1c. i

efforts., Although a

large number of projects Lﬂ———ﬂﬂ{SHWNFWﬁm9 ]
fixing dawmaged habitats

( Final design, Cost share agreement, secure permits for the rancher )

- I
[Addms the souree rather than symptom of the problem }........m

have been put on the
ground in the Blackfoot
River drainage, the

3

effort is still aimed at Project impiementation, Fhase 1, riparian managmernt issues
educating land managers joct e Firase Lol 29

and is far from

complete. Cost-sharing o

for projects is arranged Project Implementation, Phase 2, habitat restoration measureaj
by proiject personnel. ' i

Written agreements with

Project monitoring, resurvey baseline sections.

i i o
L aﬂcﬁi‘owner 8 Lo mainta dn Private landowners usually assist with fishety
p}?O} ects are arrange mronitoring efforts, Their full participation helps
with the cooperators on build focal support for the watershed initiative.

each project.
Administration of
giogigtgizfgaiizegccggs Figure 7. Flow Chart of Restoration Effort.

well as through agency
programsg and/or through the Figsheries and Habitat Committee of BBCTU.

Landowners are welcome to participate in all phases of the project, from
problem identification to the collection of data and recovery efforts (Figure
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7). :
The cooperative efforts include contributions from range
conservationists, biologists, hydrologists and landowners in the design,
gupervision, and implementation of projects. The lead field biologist for the
project normally handles environmental asgsessments, permitg and helps identify
cost-share options for the landowner.

Funding availability and flexibility contributes to regtoration
successes. Funding comes from many sources: private donations, foundation
grants, state and federal agencies. BBCTU has been regsponsible for guiding
and nurturing the overall cooperative effort. The FWS Partners for Wwildlife
Program is a primary supporter of the Iishery initiative through funding and
commitment to improving upland, wetland and riparian management. In
recognition of upland areas as well as riparian sites, the North Powell
Conservation District has also been expanding its outreach to landowners in
the Nevada Creek watershed.

Channel Morphometrics and Restoration Technigues

Where habitat restoration involves stream channel reconstruction, our
reconstruction techniques have evolved from relying largely on reference
reaches to the techniques described by Rosgen {(1996). The Rosgen
clageification of stream types and valley types combined with the techniques
of determining channel geometry are generally accepted as the basig of
defining morphologically stable streams. While the Rosgen techniques provide
the methods for stable channel dimensions, we have modified the Rosgen
rechnigues to include the addition of principle habitat features to the
channel. Habitat restoration may include creating habitat complexity keyed to
the naturally occurring drainage features, creating secondary habitats along
stream banks like back-water areas or cui-ofif meanders, adding gravel to
riffles, securing wood in the channel in a natural array of placements, and
placing mature native shrubs along stream banks to provide shade and cover for
fish.

Pre- and post-treatment photo points were taken at most project
locations. More exhaustive habitat inventories were completed in six
tributaries by Pierce (1991) using a modified version of the methods degcribed
by Hankin and Reeves (1988).

Monitoring Fish Pgpulations
Fish were sampled with an electroshocker; the type of electroshocker

uged depended on stream size. In the small streams we used a gas-powered
backpack unit, Coffelt Mark 10. The anode for thig unit was a hand-held, 1-
foot -diameter hoop; the cathode was a braided copper wire.. We used an
aluminum drift boat on the North Fork of the Blackfoot River and a jet-powered
aluminum river boat on the Johnsrud and Scotty Brown Bridge sections of the
plackfoot River. A Coffelt Model VVP-15 rectifier and 5,000 watt generator
were used in both boats. The hulls of both boats were used as cathodes and
two booms, each with four cable droppers, served as anodes. We used direct DC
current forms with less than 1000 watts of power, which is an established
method to significantly reduce spinal injuries in fish associated with
electrofishing. Young-of-the-year (YOY) trout were sampled in the tributaries
from August to November in each year. Extra effort was used to sample stream
edges and around cover to enable comparisons of densities between gampling
sections. Captured fish were aneasthesized with MS-222, measured for total
length in mm (TL}, and weighed to the nearest gram (g). Since most readers of
this report are expected to be non-biologists, we converted all charts
relating to size to inches {(in.)

pPopulation densities were calculated using single-pass, mark-recapture,
or multiple-pass-depletion methods. The single pass catch-per-unit-effort
(CPUB) or "catch-rate" statistic was calculated for all electro-sampling
locations. CPUE calculates number of fish collected in a single electro
fishing pass (or the first pass if multiple passes were made; and is adjusted
per 100 feet of stream. Population densitlies using the mark-recapture method
were estimated were using Chapman’s modification of the Petersen formula
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(Ricker 1975); confidence intervals wers calculated with the Seber Formula
(Seper 1982). Population densities using the multiple-pass-depletion method
were calculated using Maximum likelihood estimators (Van Derventer and Platts

1883} .

We continued long-term monitoring of the Scotty Brown Bridge {(river mile
41.6 to 45.9)and Johnsrud (river mile 11.0 to 15.3} sections of the Blackfoot
River. In 1989, we also established a population monitoring section on the
lower reach of the North Fork of the RBlackfoot River. Electrofishing surveys
were duplicated on six streams first sampled in 1989 to monitor the effects of
harvest restriction and fishery enhancement measurss.

Bull Trout Redd Surveys
The number of bull trout redds were annually surveyed in Monture Creek

and nearly annually in the North Pork. of Blackfoot River from 1989 to 1996.
Counts were made by walking the stream bank of indexed spawning areas in late
September of each year. Redd areas were identified by the “cleaned”, oval
shape, and upper redd depression left by the female bull trout’'s digging
activities. Using the same technique, all locations in the drainage likely to
contain spawning were surveyed in 1996 including: Belmont, Copper, Cottonwood,
Punham, Gold, Lodgepols, and Monture cresks, and the North Fork Blackfoot

River [Appendix, Exhibit J).

Telemetry
The movement and habitat use of bull trout in the Blackfoot River were
srudied from 1994 to 1996 (Swanberg 1996) . Some results from this study are

presented in this report asg they apply to restoration efforts. A detailed
description of the methods used in this project are presented in Swanberg
(1996) . Briefly, bull trout were captured and implanted with transmitters in
the Blackfoot River. Fish were tracked during migrations more than three
rimes/week from the air and ground and less frequently at other times of year.

Monitoring Water Temperature
From 1994 to 1996, water temperatures were recorded at 48-minute

intervals at 23 stations in the Blackfoot River drainage using Hobo Temp and
Stowaway data loggers (Figure 8). Data for gach station were summarized with
daily maximum, minimum and average temperatures.

Stream Flows
From 1989 to 1996, 48 measurements of stream discharge were taken in 27

tributaries. Additionally, 24 measurements were made in 10 irrigatiocn canals
{Appendix, Exhibit H}. A1l data were collected with a Margh-McBurney flow
meter uging the protocol developed by the U. S8. Geological Survey {(Shield
1985) . Fifty-seven years of daily mean flow records at the USGS gage near
Bonner {(station no. 12340000) were analyzed to determine relative flow
conditions in the Blackfoot River.

Blackfoot River imagexry

High resclution multispectral digital imagery, captured the Blackfoot
River, lower Monture Creek, North Fork Blackfoot River and Nevada Creek. Most
flight lines have been geoveferenced and are now compatible with GIS. The
data provide a baseline condition of land use, riparian vegetation, and stream
channel pattern and profile dimensions. Imagery maps have provided a base
layer for inventories of riparian health as described in Hansen et al. (1985)
for Nevada and Monture creeks. Specifications of the imagery are in the
Appendix, (Exhibit I).

RESULTS/DISCUSSION

Fishery inventory and restoration results/discussion are alphabetically
organized within four categories. Part I summarizes the stream discharge and
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1)Johnson Creek at Mouth
2)Blackfoot River at Wisherd Bridge
3)Goid Creek near Mouth .
4)Blackfoot River at Belmont Creek
. 5)Belmont Creek at Mouth
3)ETk Creek at Mouth
Elk Cree :

8)Elk Creek at Sunset Hill Road
9)Blackfoot River at Scotty Brown Bridys,
10)Monture Creek at Highway 200 Bridge
11)Monture Creek at Campground Bridge
12)North Fork at Ovando/Helmville Bridge
13)North Fork at USFS Bridge
14)Blackfoot River at Raymond Bridge
15)Nevada Creek at Mouth

16)Nevada Creek Below Douglas Creek
17)Nevada Creek above Douglas Creek

18)Nevada reek at Mouth
13)Nevada Creek below Reservoir
20)Blackfoot River at Cutoff Bridge
21)Landers Fork near Mouth
22)Landers Fork at USFS Bridge
23)Copper Creek

Pigure 8. Location Map of Water Temperature Monitoring Sites in the
Blackfoot Basin.

temperature factors of the Blackfoot River environment along with fisheries
monitoring in the Johnsrud and Scotty Brown Bridge sections of the Blackfoot
River. Part II summarizes results of restoration proiects and fish surveys
that occurred in “core” bull trout drainages. Part III details restoration
efforts, and monitoring of fish populations and stream habirat in critical
cold-water gtreams not considered core bull trout drainages. Lastly, Part IV
pregsents resuits of fish surveys in drainages that have not had restcoration
activities, but which may in the future.
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Monitoring objectives were to 1) document changes in the composition and
densities of fish resulting from rvestoration efforts; 2) document changes in
land practices using photographic records and electronic multispectral imagery
of the Blackfoot River corridor; 3) iddentify tributaries with thermal
condirions favorable and unfavorable for trout, particularly native species;
4)establish additional tributary baseline information; and 5) identify future
projects for fishery restoration.

RESULTS: PART I

Blackfoot River Environment

Stream Discharge

The Blackfoot River has experienced two significant “environmental
events” in the 1990's that have influenced fish habitat and probably fish
populations. The first event was the continuation of a record setting drought
and the second event a large “ice-flow” many times larger than normal for the
river.

Fifty-seven vears of stream discharge records (1339 to 1996) at the USGSH
gaging station on the Blackfoot River near Bonner were analyzed to determine
the geverity of the drought. In 8 of the last 12 years (1985-15%%6), daily mean
stream discharge was less than 50% of the average daily flow for 25 days oy
more (Figure 9). Four near average years occurred in 198%, 19%C, 1991 and
1996,

The February 1996 “ice-flow” that moved 60 miles down the Blackfoot
River from Nevada Creek to the town of Milltown significantly altered habitat
and fish populations. The movement of the lce-flow destroyed one bridge,
lifted an 80 vear old home from its foundation and left 10 to 15 foot high
“jee-walls” along the river channel. Near shore zones inhabited by juvenile
fish were subiected to considerable grinding action by ice and moving cobble
aubstrates. The extengive use of these intragravel near-shore environments
during the winter periods has been well documented for rainbow and brown trout
in western Montana.

In addition,
significant losses of the

sandbar willow Salix Number of Days Stream Discharge

exigua the dominant woody 380 o - e e e s e
shoreline vegetation, agg| 7 -0% than 80 % of moan ¥ Less than 75 % of mean
occurred alcong the entire oot N ﬁh
reach. Sandbar willow DBOI i A R
gtands were reduced from S N o ;-
50 to 90% of previous 200 -
densities (based upon 1500 1 o U LA SR UORURR SN
visual estimates in long- O | R T Lo
term fish sampling 100 i
sections from 8 miles of o
river). This “edge” 50 X '
vegetation on the N AN Y NSA VLAY N
Blackfoot River is the '40 '45 ‘50 'S5 '60 '85 '70 '75 '80 '85 '90 ‘9E
primary refuge for fish

during peak discharge Year

pericds. Flood waters .
produce water velocities Data from USGS Station 12340000
in most of the Blackfoot

River channel in excess . , .
of figh's ability to Figure 9. Blackfoot River Relative Drought

maintain themselves over Condirions near Bonner: Number of Daysg Stream
extended periods. The Discharge at USGS Station 12340000 was less than
denge sandbar willow 50% and 75% of the Daily Mean for the Periocd of

stands provide areas with Record, 1939 to 1996.
greatly reduced current
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velocity and cover in the Blackfocot River's entrenched, narrow channel.

Number of Days

River Temperatures

Summer water 140
temperatures have been [iDalty maximum > 68 F
menitored at five sites in the 1200 - e
Blackfoot River since 1994 E]ﬂaﬁyrnaxhnunl>'60F
{Figure 8). The maximum 100 T e @8
temperature recorded during 86
this monitoring was 72°at | 77 I
rRaymond Bridge, 7.5 miles 80 /O
downstream of the Nevada Creek //4
confluence, Dailly maximumn 60, -/} CayT o R
temperatures in the Blackfoot / o 7/
River exceeded 63° F at three 40 - i';—~w~é N ST I ST VY S AR
of the Blackfoot River // i 25 / 27
temperature monitoring a0 -V J’/,,,H‘ /[H A /
stations: Wisherd bridge, RM 4 // ?/7; 4 /{/ o / /
£.2, Scotty Brown bridge, RM Py —"0 vl 777/ s ﬂ Y 0 1/
44 .0, and Raymond Bridge, RM
58.1 (Figure 10). The Raymond 6.2 .21“2 44.0 58.1 67.8
bridge site exceeded 68°F for River Mile Location

25 out of 141 sampled days
between June and October
during the summers of 1994,
1995 and 1996, Daily maximum
temperatures in the Blackfoot River exceeded 60°F at all 5 stations. The
worst exceedences occurred at Raymond bridge, Scotty Brown bridge and Wisherd
bridge, regpectively exceeding 60°F 98. 91, and 86 days of sampling from 19%4
to 1936, ‘ Temperature F

Mean summertime temperatures
at Rayvmond bridge were consistently §O| * Wihwd Bidge  +Beimant r. # Scotty Beown Bridge
higher than the Heilmville cut-off ® Raymond Sidge < Helmvilie Cutoft
sampling station 9.7 miles upstream L1777 T T
(Figure 11}. QGenerally, the warming
of this reach of the river cccurs in
July and August. The Belmont Creek ) t
sampling site on the Blackfoot River % 1 ¥
exceeded average temperatures of all 50 ?i. ................... i .....................................
other sites during the cocler months X Ed
in 1%%5. Monthly average 40
temperatures in the Blackfoot River L3

did not exceed £4°F, 30
Generally, average Summer 8 91011122 345687 8 81011126 78 910

Figure 10. Maximum Temperature BExceedence of
60 and 68 Degrees F at % River Locations.

water temperature, which was 60°F g4 | a5 | 96
upstream from the Nevada Creek
confluence (RM 67.8), was warmed by _ Month - Year

Figure 11. Blackfoot River Mean
Monthly River Temperatures at 5
Locationsg Sampled in 1994, 1995 and
1996 by FWP.

Nevada Creek to 64°F (Raymond
Bridge, BM 58.1), was then coocled
5°F by contributions of cold water
from the North Fork of the RBlackfoot
River {(RM 51.8) and Monture Creek
(RM 44 .2}, and then gradually warmed downstream to 61°F at Wigsherd Bridge (RM
6.2} . Additional temperature Summary data is located in the Appendix, (Exhibit

Gy .

Blackfoot River Fish Populationsg

Johnsrud Section

The composition of trout species in 1996 in the Johnsrud Section was
72.3% rainbow trout, 18.7% brown trout, 6.0% cutthroat trout and 2.%% bull
crout .  Four spring surveys of fish populations
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occurred in the Johnsrud
gsection since 1989, one in Number/1000 feet

1990, 1991, 1993 and 1996. ) . -
1 Laength Class (inches)

Estimated densities of )
rainbow trout 5.0 to 9.9% in. o . o 7 o "
TL were decreasing although 200 — M50 09 [1100-11.9° [1> 120
relatively stable from 1389 :
ro 1993, ranging from 177 to
76 fish/1000 £t (Figure 12).
A significant departure
occurred in the 1996 with
the estimated density of 5.0
to 9.9 in. TL rainbow trout
declining to 28 fish/1000 it
Densities of rainbow trout
10.0 to 11.9 in. TL were
generally stable from 1989 0 )
e S it e “in
estimates in 1996 revealed a
significant decline in
densities to 3.3 fish/1000
ft. Estimated densities of
rainbow trout »12.0 in. TL
have fluctuated during the
period 1989 to 19%6 from a
low of 9.6 fish/1000 ft in 1990 to high of 2%.7 in 1991. Estimated dengities
of rainbow > 12.0 in. TL declined significantly from 1983 to 1996 with
densities going from 29.5 to 12.2 f£ish/1000 ft.

From 1990 to
1993, combined Number/1000 feeot
densities of cutthroat
trout, bull trout and Y
brown trout >6.0 1in. 207
TL doubled from 14.9
to 30.2 £ish/1000 ft,
but then declined to
14.4 fish/10060 ft

between 1993 and 1986 -
(Figure 13). “ ll

-
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Figure 12. Estimated Densities of Rainbow Trout
in the Johnsrud Section of the Blackfoot River,
1989 and 199396.

> 6.0 inches length
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Densities of

cutthroat trout and AQ

pull trout »6.0 in. TL 0 - -

increased from 1990 to _ B 1989 1980 199

1991 from 3.6 to 11.8 BrownTrowt B8 64 | &8 | 105 | 17.¢ | 9.9

and 1.4 to 4.2 : e
£ish/1000 ft, | Cutthroat Trewt {[) 1.7 | 3.6 118 | 10 3.7

respectively. The | _Bull trout ] 1.4 | 25 | 42 | 23 | 08
1993 survey recorded a
slight decline in
numbers of both native
species. The 1396
gurvey recorded a
sharp decline in
densities of both species between the 1933 and 1996 surveys. In 1996,
cutthroat trout densities fell to 31% of the 1993 level, with densities
declining from 11.8 to 3.7 f£ish/1000 ft. The Estimated 1896 bull trout
eatimate showed a similar decline, with densities 35% of 1993, 2.3 fish
compared to 0.8 fish/10600 ft in 1993 and 1996, regpectively. Brown trout
showed a similar pattern of decline between 1393 and 1996. Dengities of fish
> 6.0 in., TL increased from 8.8 to 17.5 fish/1000 ft between 1990 and 1993,
but then declined 45% to 9.9 £ish/1000 ft in 1996.

Figure 13. Estimated Densities of Bull, Cutthroat and
Brown Trout in the Johnsrud Section, 1989 and 199%6.
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Whirling diseage figh
gamples were collected Number/1000 feet
immediately downstream of i : -
the Johnsrud section near 7 Length Class ﬂnches}
West Twin Creek. Sixty-one 120, | o N Fish s 5.9 »
age 1 and age 2 rainbow
trout were collected on 100 83 e
April 18, 1995 (Appendix, '“'“ﬁf\{gggﬁj
Bridge section was sampled _ ,%&h“. ,§§§§§\é;:\\\,
in the same years as the o . s -

Exhibit K). Whirling 80
digease was not detected in
this sample. 60
Johngrud gsection (1989, 1 PR " e
1990, 1991, 1993 and 1996) . 989 1990 1991 1993 1996
In 19%6, the compesition of
the fishery was 48.7% Figure 14, Estimated Densities of All Trout
rainbow trout, z6.2% brown 26.0 in. TL for the Scotty Brown Bridge
crout, 20.8% westsiope Section, 1989 to 1996.
cutthroat trout and 4.,3%
bull trout.

The 1960, 1931 and
1993 estimated densities of Number/1000 feet
the trout population > 6.0 /w B

Scotty Brown Bridge Section 40
The Scotty Brown 20|

v

" Length Class (inches)
R Wao-t0.9° {/i11.013.0° > 1400

in, TL were stable, ;

respectively 87.2, 83.0 and 507

79.7 fish/1000 ft (Figure i

14}, The 19%%6 total trout PR

dengities for £ish > 6.0 in. 40 -1""' B R -

TL declined 28% from 79.7 in ‘-?“1

1993 to 57.8 £ish/1000 ft. 30 L

The decline reflects reduced l
i
J
;
L L

numbers of rainbow Crout in 20
rthe gmall to intermediate
size classes. Between 1990
and 1993, rainbow trout i0
densities in the 4.0 to 10.9 )
in. size glass deciined from ﬂgf_mm“uﬂ,j, s o -
41.8 to 26.6 £ish/1000 ft 1989 1990 1991 1993 1996
{Figure 15). The 11.0 to

13.9 in. size class appeared

stable with densities Figure 15. Estimated Densities of Rainbow Trout
ranging from 13.3 to 19.8 in the Scotty Brown Bridge Section, 1989 to
£ish/1000 ftr. However, in 1996
1996 the 11,0 to 13.9 in.
size class declined to 4.1
fish/100¢ ft, and the 4.0 to 10.9 gize class declined to 10.5 figh/1000 fo.
Estimates for large rainbow trout »14.0 in. TL increased 266% from 5.9 to 15,7
fish/1000 £t from 1990 to 199%33; however 1996 densities declined to 10.6
figh/1000 f£t.

Estimated densities of bull trout 6.0 in. TL fluctuated between 1.% and
2.9 £igh/1000 ft from 1989 to 19%6 (Figure 15). Low densities of bull trout
make accurate estimation of densities difficult. However, the esiimates we
have obtained under these conditicns appesar to be trending upward. The
estimated density of bull trout »>6.0 in. TL has increased 57% from 1.5 in 1990
to 2.6 f1Sh/*GOC ft in 1994,

Estimatred densities of cutznroat trou > 6.0 in. TL increased
significantly in the Scotty Brown Section from 1989 to 1996 {Figure 17). 1In
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particular, estimated
densities of cutthroat trout Number/1000feet

> 12.0 in increased 730%

from 1.0 in 1980 to 7.3 o R R — S I S

figh/1000 £t in 1996 37 : :

{Appendix, Exhibit B). The R Rt

length frequency of our agl 71

electrofishing catch of R '

cutthreoat has changed 2|

significantly from 19%8% to -

1996 (Figure 18). We are 151

generally capturing mors

larger cutthroat trout. 1

However, no change in our

catch of small cutthroat (< 05

6.0 in. TL), has occurred T .

(appendix, Exhibit B). ol L
We were unable to 1989 1990 1991 1993 1996

obtain an adegquate sample

for a density estimate for

brown trout in 6.0 to 11.9 Figure 15. Estimated Densities of Bull Trout in

inch class in 1996. Brown the Scotty Brown Bridge Section, 1989 to 1596.
crout in the 6.0 to 11.9 in.

length class had an

estimated density increase of 68% in 1993, relative to 1990, respectively 13.0
and 8.9 fish/1000 ft (Figure 19}. From 1990 to 19%%6, numbers of larger brown
trout 212.0 in, TL improved 94% with densities increasing from 2.6 to 6.8
fish/1000 ft.

Whirling disease samples were collected from the Blackfoot River in
September and November of 1995 at the upper end and the lower end of the
Scotty Brown Bridge section. All samples tested negative for whirling disesase
from the 104 juvenile rainbow and 16 juvenile brown trout.

Number per 1,000 ft Number Captured

0
2 > 6.0 in. total iength

B, 16
15 A leswer | |

T B T I

b

- Estimate | |

‘0 ............... Lo I R

51 ] B PP s g |/
- goe | LD ..
Py P [ 1 5-8 10-11 15-16 20-21
1989 1990 1994 1993 1996 Length Class (inches)
Figure 17. Estimated Densities of Figure 18. Length Frequency of
Cutthroat Trout Densities in the Cutthreat Trout Captured
Scotty Brown Bridge Section, 1989 to Electrofishing in the Scotty Brown

1996 Bridge Section, 19%8% and 199%56.
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RESULTS: PART IT Number/1000 feet

The analyses of fish //‘ Length Class {inches)
opulation densities in . VT .

Bebults part TT, III and IV 20 A Meo-11.9' [/l>12.0
rely on two general methods.
The first is a single pass
catch-per-unit-effort
(CPUE), the gecond is a

population density estimate
generated from a 2 or 3 pass
depletion survey (see

Methods Monitoring Fish _
Population gsection). We 5
used simple linear
regression to analyze the o 7 :

£ of association o e e - .

e P ihe tug methods 1989 1990 1991 1993 1996

(Figure 20). The results

indicate a close

relationship between the two  Ffigure 19. Estimated Densities of Brown trout
methods, r? = 0.902, p < in the Scotty Brown Bridge section, 1989 to
0.0001. Consistently small 1955 .

atream size and highly

afficient electrofishing

conditions in our study streams contributed to this outcome. Although the
model demonstrates CPUE to be an index to population density, CPUE does not
include a confidence interval like the actual peopulation density estimate.

Tn the following sections of thig report, CPUE in all cases refers to
number of fish collected in a single electrofishing pass and is adjusted per
100 ft of stream (ie. CPUE of B means 8 fish collected per 100 ft of sampled
stream) . Actual population estimates are referred to as density/100 ft. The
95% confidence intervals for these estimates are found in Appendix (Exhibit

SHIN

15)

10]

Restoration Activities in Bull Trout Core Streams

Seven watersheds to the Blackfoot River have been ldentified as core
areas for the recovery of fluvial bull trout by the Montana Bull Trout

Scientific Group (1995). The core area streams are Belmont, Cottonwood,
Copper, Gold, and Monture creeks, and the Landers and North Forks of the
Blackfoot River (Figure 21). Five of these streams have had habitat enhancing

projects completed on them since 159G. Special research efforts designed to
identify habitat use and migration patterns of bull trout with the use of
radio telemetry have also been completed since 1993.

Fifty-three radio-tagged bull trout were tracked in the Blackfoot Riwver
drainage from 1994 to 19%96. Radioed bull trout have entered five of the core
area
watersheds: Copper, Gold and Monture creeks, and the North Fork and Landers
vork of the Blackfoot River. Spawning by radic-tagged fish has occurred in
three of rhese streams: Monture and Copper creeks and the N¥orth Fork cf the
Blackfoot River. MNgo radio-tagged bull trout from the lower Blackfoot River
have been tracked above the confluence of the North Fork RBlackfoot River,
suggesting separate populations exist in the upper and lower drainage.
Extensive use of the Blackfoot River has been documented by the researchers
tracking the radived fish (Swanberg 13996} .

Surveys of spawning bull trout or redd surveys have been coupleted on a
regular basis in three of the more significant spawning streams that remain in
the drainage: Copper and Monture creeks, and the North Fork of the Blackfoot
River. The trend information is included with each stream’s results in the
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following sections. In
1996, a more thorough survey
was undertaken that included
streams and reaches in all
core areas and other
reported bull trout streams.
The total number of redds
counted in this survey was
198 (Figure 22). Seventy
percent of the counted redds
occurred in Monture Creek
and the North Fork of the
Blackfoot. Eighteen percent
of the redds occurred in
Copper Creek (Appendix,
Exhibit J).

We have intentionally
limited genetic evaluations
of bull trout populations in
the Blackfoot River due to
the low figh densities {even
among the best populations)
and to the lethal nature of
the testg. New non-lethal
sampling technigques are
being developed and will be
incorporated into future
sampling. Genetic tests
using electrophoretic
technigues were completed on
juvenile bull trout from the
North Fork of the Blacklocot
River, BRelmont Creek and
Copper Creek by the
University of Montana's Fish
Genetics laboratory. A
report of their findings
occurg in the results for
each gtream and the
BAppendix, Exhibit F. The
tests indicated all
populations were pure bull
trout and were genetically
similar to one another.
However, the tests for
similarity between the
populations was weak at best
(Leary 1996 .

Belmont Creek

Belmont Creek, a
gecond-order stream, Flows
south approximately 11 miles
before entering the
Blackfoot River at mile
21.9. Its base flow

meagured 13 ofs near the mouth in August 1983.
stable, containing small rapids and irregularly spaced scour pools.

14— ¥ = 1.7i7x - 0.787

130+
120
110+
100
90~
80
10

60

Estimate/100 feet

40 1

= (.962, p < 0.0001

CPUE

figure 20, CPUE/Estimate Regression:
Association Between CPUE and Populations

Estimates of Trout Sampled in Blackfcot River

Tributaries, 1980 to 1996,

Number of Redds Observed

120 - [ounham  7/lGold Tlcoppar  NINorth Fork
E IMonture L |WF Goid - EdBelmont - TiMorrelt -
1006 -
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Figure 22. Number of Bull Trout Redds Observed
in Known Bull Trout Spawning Streams in the
Blackfoot River Basin in 1996,

The chammel 1s generally

ig mainly boulder and cobble, with lesser amounts of gravel and elevated

levels of fine sediment.

forest, with 92% of the watershed owned by Plum Creek Timber Company.

Substrate

The Relmont Creek watershed supports an industrial
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Figure 21. Map of Fluvial Bull trout Core Streams (Watrersheds) and Nodal
Habitats for the Blackfoot Watershed.

aelmont Creek has been identified as "water guality impaired"” by the
Stare of Montana (MDHES 1994). The drainage, containing 135 miles of road,
has road drainage problems that contribute sediment to the stream. Rothrock
{1996) estimated an erosion rate of 1.6 tons of scil/acre/year from the
drainage, four times the amount of Monture Creek, a reference stream.

Two undersized culverts were placed in Belmont Creek in the 1960's that
seasonally blocked the upstream movements of spawning fish. Concentraticns of
rainbow trout and pull trout were documented below the culverts from 1%74 to
1990 (Montana Department of Fish, Wildlife and Parks, unpublished darta). The
large amount of f£ill placed over the culverts and the difficulty to place a
bridge at the site prolonged a solution to the problem.

Summer water temperaturss have been monitored during the summers of 1995
and 1996 near the mouth of Belmont Creek. Maximum daily temperatures were
balow 62°F in each year (Figure 23). Daily minimum temperature reached the
12°F range in November.

Resrovation obiective
1) Restore acgess to the lower 5 miles of the stream for spawning trout.
2) lmprove road draineageg.







3 Improve
livestock grazing
practices.

Restoration activity

In 1993 a bridge
wag constructed 0.25
mile upstream of the
culvert and the culvert
removed. Plum Creek
Timber Company has
developed and committed
Lo an extensive
restoration/sediment
control design for the
drainage. Initial
elements to the project
included road closures
and initiating grazing
BMP’'s on riparian
areas.

Figh Popularions
Rainbow trout

dominate the fishery in
the lower three to four
grream miles of Belmont
Creek; high densities
of juveniles occur in
lower reachesg (Figure
24) . Densities of brown
trour increase in lower
reaches and bull trout
also occur here.
Cutthroat trout occur
upstream of stream mile
four. Only one brook
trout has been recorded
in the drainage. That
fish was captured at
stream mile 0.6 in
September 1994 and
removed. Belmont
Creek, the North Fork
of the Blackfoot River
and Copper Creek are
the only three streams
where bull trout spawn
and brook trout are
abgsent in most reaches.

Above stream mile
gix, Belmont Creek
supportg an all native
figh -assemblage of
cutthroat trout, bull
trout, and sculpin
{Peters 1989).

L 70 e
|
m 30 e e e e e e PR
g- DO
'213 " ww ...........................
& rd 8 S 10 11
‘Maximum [ || 56.97 | 61.48 | 60.35 | 61.77 | 50.83 | 46.09 |
- Minimum [ 1| 43.3 | 46.92 | 44.98 | 37.96 | 37.98 | 32.79
| Mean | 505 @,§$5§“im§%£mi"59JEW”5§59mw%&§ZN
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Period of Record 695 - 9198

Figure 23, Belmont Creek Temperature Summary.
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Juvenile bull trout have been recorded throughoutr the dralnage. YOY presence
in past surveys indicates the bulk of bull trout reproduction occurs in
reaches above RM 3. In 1988, no bull troub YOY were recorded in samples below
gstream mile 2.8

In September 1%%4, a fish populaticon density survey was determined at
stream mile 0.5. The sample was located at the site of a 1989 monitoring
station, and was taken in order to wmonitcr the effect of the culvert removal
on the lower Belmont Creek fishery. The survey found geood densities of
rainbow trout YOY estimated at 35.2 fish/100 ft {(Appendix, Exhibit ). Age 1
plus rainbow trout were estimated at 23.0 fish/100 ft; which represents a
increase of 4 fish/L100 ft over the 1989 level {Figure 25;. The CPUE for
rainbow trout in this section is the second highest recorded in the Blackfoot
River drainage between 19%0 and 19%6. In 158% only two brown trout were
captured in the gection. Both were adult fish. 1In 1994, 40 brown trout were
captured in the section with densities estimated at 5.6 and 8.4 fish/100¢ ft
for YOY and age 1 plus brown trout, respectively. In 1994, the estimated
density of bull trout >4.0 in. was 1.2 fish/100 ft compared to 0.6 fish/100 ft
in 1989.

Two radio-tagged bull trout over-wintered in the Blackfoot River near
che confluence with Belmont Creek during 1995 and 19%6 (Swanberg 12%6). In
late spring, radic-tagged bull trout frequently paused in the confluence of
Belmont Creek while migrating to upriver locations, but none entered the
stream.

One mile of lower Belmont Creek was surveyved for bull trout redds in
1994, 1995 and 1996. We found four redds on September 26, 1994, none in 1995,
and four redds in 18%6 all above the location of the old culvert.

Fifteen bull trout collected on October 16 and 18, 1991 were analyzed
electrophoretically to determine their genetic characteristics. All fish
showed only characteristics of pure bull trout (Appendix, Exhibitc Fj.

Cottonwood Creek

Cottonwood Creek, a third-order tributary, flows 16 miles scuth through
a forested valley in upper reaches and moraine and outwash plains in mid- to
lower reaches before entering the middle Blackfcot River at river mile 43.
Discharge at stream mile 0.9% was 31 cfs on November 1, 19%1. The stream was
described ag "moderately impaired" (MDHES 1994; .

Cottonwood Creek originates in a cirgue in the Cottonwood Lakes area and
flows through a confined, high-gradient, and well-armored channel. Habitat
types are plunge pools and scour pools formed by boulders and dense woody
debris. As the stream exits its canvon, sinucsity increases and a pocl-riffle
sequence develops. As the stream enters an outwash plain it loses water; an
intermittent section occurs between stream mile 9 and 11, near the mountain-
valley interface. The lack cof surface water in this section is exacerbated by
irrigation withdraws.

Cottonwood Creesk gainsg groundwater beginning at stream mile 9.0, and
appears to be a gaining stream to the mouth due largely to three spring creek
located between RM 6.3 and 7.5. The channel type shifts to a relatively
sinuous pattern. Beaver activity greatly influence channel characteristics
through most of the this reach. Over the last 20 years, the influence of
beaver on thig lower section hag significantly increased recently over
historic levels when extensive beaver control was practiced. The result has
been the creation of a natural beaver wetland complex, probably more near a
“natural state” for this stream reach. Few functioning beaver induced
wetlands stiil exist in western Montana,but historically they were relatively
abundant. One kasin-fed, and at least four small spring creeks, enter this
middle reach (Figure 26}. Fisheries are impaired in the basin-fed stream,
Shanley Creek, and in one of these spring creeks, Spring Creek {(see Results
Section III and IV). Grazing practices {including ungulates) have damaged
stream banksg on approximately one mile of stream.

Two major irrigation diversions occur at stream miles 5 and 12. Below
the upper diversicn, the stream dries in low flow years for 2.5 miles.




Managemant oI |
the headgate
has isolated
westslope
cutthroat
trout and
bull trout
artempting Lo
gscape the
dewatered
gection,
resulting in &
fish kills. &
additionally,
both
diversion
gstructures ‘
were barriers
Lo upstream i
movemant of
fish ang
entrained
out-migrants.
The upper
diversion
serves an
8,000 foot
irrvigation
canal that
irrigates
approximately
400 acres of
hay on the
Blackfoot
Clearwater
Game Range.
This ranal
Was
inefficient,
carrying only
28% of its
volume to the end-point. At the time this information was recorded, the canal
took the entire stream flow (8 <fs) to an irrigartion pump with a 1-cfs
capacity. Losses of native fish and poor water management provided the
impetus for a comprehensive fisheries and water conservation efforc.

Whirling diseage was detected in a sample of brown and rainbow trout
collected below Highway 200 in Cottonwood Creek on November 14, 1995. This
was the first positive whirling disease sample from the Blackfoot River
drainage. Samples of fish collected in the Blackfoot River one mile
downstream of Cottonwood Creek and 2 mileg upstream were both negative in 1995
(Appendix, Exhibit K).

Figure 26. Locations of Major Diversions and Fish Sampling
Sites in the Cottonwood Creek Drainage.

Restorarion cgbijegtives
1) Restore connection between upper and lower secticons of the cresk,
2} Initiate water conservation measures. '
3) Eliminate loss of fish to irrvigation canals.

Regtoration activities

Restoration projects in Cottonwood Creek began in 1991, Denil fish
ladders were fitted to the headgates of both canals. Seli-powered, self-
cleaning fish screensg with 1/8 diemeter screen size are currently being
instalied in the canals immediately below the point of diversion with
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completion scheduled for spring 1997. Both screening devices are designed so
that approach velocities will not exceed 0.4 It/second at the screen, thereby
reducing potential impingement of YOY. Screening devices have by-pass features
that allow uninterrupted downstream movement of fish once screened out of the
canals.

To improve the efficiency of the canal at the upper diversion, an
impervicus 12 mil rubber/fiber liner was placed 12 in underground over the
entire length. The irrvigation system was further upgraded by repalring leaky
ancillary ditches and installing small headgate structures to allow better
management of flood irrigation. BAn annual 8,663 acre It of salvage water,
ranging from 6 cfs at base flow to 37 cfs during runoff periods, is alsc being
leased for instream flow during the irrigation season., This project is
designed to benefit bull trout and cutthreoat trout by improving connectivity
between upper and middle stream reaches, improving flows for two miles of
dewatered stream, reducing loss of fish to irrigation canals, ilmproving
riparian plant communities previously affected by dewatering during the
growing season.

Other current projects to improve the fishery in the Cottonwocod Creek
include implementing rotational grazing systems along one mile of damaged
riparian areas, stabilizing 300 ft of braided stream on State Trust Land, and
correcting a section of aggraided stream upstream of Woodworth Road that was
caused by an undersized culvert.

Fish Populations
Cottonwood Creek supports spawning migrations of rainbow trout, brown

trout, cutthroat trout and bull trout. Cottonwood Creek trout populations are
distinctly different among three stream sections. In the lower 1 mile of
stream, rainbow and brown trout dominate the population (Figure 27). The
second secticn is a brown/brook trour fishery (between mile 1.0 and 11.0). and
the third section is a cutthroat/bull trout dominated fishery above stream
mile 11.0.

Cutthroat trout and
bull trout dominate the fish Catch/100 feet

population upstream of — .
Stream mile 11.0. A June 8, 1V BrOWN v/ BROOK N CUTTHROAT

1992 sample at stresm mile S T T ey p e e ks
12, immediately downstream 30 - - | MBuLL d E“"]WH'TEHSHF
of the diversion, was o5 - o oo
composed of 80% cutthroat ]
trout, 18% bull trout, 1.5% 20~
brook trout and 0.5% brown .
trout. The CPUE for bull 15
rrout in this sample was
3.2, The CPUE for cutthroat 10 -
trout was 14.2. 5.1 i
Cottonwood Creek is o
intermittent between stream 0 R A St
miles 9 and 11. Emigrating 01 1.0 3.3 44 4.7 50 5
cutthroat trout have been
sampled in this section l.ocation (river mile)
during runoff periods. From
this section to stream mile

1.0, brown trout and brook . o
trour are common, with the Figure 27. Cottonwood Creek Electrofishing

density of brown trout Catch per 100 feet in 10 Sections, 1989 and

increaging in the downstream 1991-92.

direction. Low numbers of

cutthroat trout are alsc present (CPUE 0 to 1.1} {Appendix, Exhibit A). A
July 23, 1991 sample at stream mile 7.5 was composed of 60% brook trout, 37%
brown trout and 3% cutthreoat trout. The fisheries of three spring cresks to
Cottonwond Creek are described under the Cottonwood Creek section {(Appendix,
Exhibit A and C). Only one adult and no juvenile bull trout have been sampled
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recently in the middle reach of Cottonwood Creek. One radio-tagged bull trout
paused in the confluence of this stream for less than two days while migrating
to Monture Creek, bur did not enter it. Adult and juvenile bull trout
comprised 2% (1 £ish/100 ft} of a 1971 sample at stream mile 3.2 (FWP,
unpublished data). OGradient increases downstream of stream mile 1.0. This
secticn of stream supports rainbow trout and brown trout, with very low
numbers of cutthroat trout and bull trout (Peters 19%0).

The relatively high density of juvenile bull trout at stream mile 12 may
indicate spawning in the area. Redd counts were attempted in 1394 (RM 11.5 to
13.5) and 1996 (RM 11.5 to 15.0). HNo redds were detected and the exact
location of spawning has yet to be determined.

Gold Creek

Gold Creek is a third-order tributary to the lower Blackfoot River. It
flows 18 miles south through a glacial valley, entering the Blackfoot River at
river mile 13.5. Its base flow measured 24 cofs on September &, 1989. This
stream is the primary tributary to the Blackfoot River downstream of the
Clearwater River. The Gold Creek channel is stable, well-armored, and
confined. Habitat is mostly rapids and infreguently spaced scour pools.
Channel types range from confined bedrock and boulder-dominated secticns to
relatively unconfined, slightly sinuous, gravel-dominated, lateraliy-extended
sections in some middle and lower sections. Stream gradient is 2% in most
lower reaches. Water temperature was monitored in Geld Creek during summer
and fall 1996 near the mouth. During this period, maximum temperatures did
not exceed 62°F and average temperatures were fairly stable, remaining near
52°F {Figure 28).

Land use in the

drainage is primarily &.?ﬁ

commercial timber &0

harvest; most of the 250

drainage is owned by Plum = 40| -

Creek Timber Cowmpany. @

vast tracts of forest gﬁ3ﬁ

have been harvested sincs & 201

the 1960’s. This loss of & 10

forest canopy affects o e

interception and 6 7 8 g i0
evapotranspiration rates, R ) ~

poth of which can alter #Maximum ]| 49,15 82,84 61,24 58.08 55.85
?ﬁzeigsglggséanggea o1 Minimum ]| 39.63 | 4045 | 44.71 | 43.57 | 43.02
coverage, Schultz (1991), Mean -1 43,13 88,77 53.15 51.28 48.4%
estimated discharge from

the Gold Creesk drainage Month

has increased Period of Record 698 - 10/98

approximately 10%.

The harvest of
riparian conifers and the
removal of large instream
wood from the lower
channel has also reduced
the diversity of stream
habitat in lower stream reaches., A 19%0 survey showed the lower three miles

Figure 28. Summary of Gold Creek Water
Temperatures Collecgted at RM 1.0 in the Summer and
Fall of 199%6.

of stream was dominated by long, low-gradient and boulder riffles averaging

661 ft in length, with one riffle extending 2,400 ft. Pocols comprised
approximately 3% of the stream area, or 0.13 pools/300 ft, compared to (.48

and 0.71 pools/300 £t in two secticons surveysd upstream (Pilerce 139%1). The
amount of instresam wood in the downstream section (0.41 pleces/300 ft} was 12%
of that counted in upstream sections (3.3 pieces/300 ft). The low density of

age 1 plus fish, including native fish, in the lower 3 miles of Gold Creek,
appears result from the simplification of habitat. The over harvest of native
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fish have also been reported i
in the drainage, especially Number of fish/100 ft
in bull troub SpPawning 0000 e e
areas. 30
Spring Creek and Burnt 82,5
Bridge Creek are impaired 25 1 ]
tributaries to lower Gold L L o
Creek. 207;“

Restorapion obiegtives - f"””'%r'”' ””“"'”“'“““'““"““'Q
1) Restore habitat of 15~
spawning and rearing trout.
2} Facilitate movement 10+
figh, especially bull trout A
and westslope 54
cutthroat trout through ) ;
lower channel. . 0 - < ‘ .
3) Enhance thermal
refuge for native fish from 0.1 3.0 5.7 9.0 106

4.«; e

Regtoration activities

A cooperative effort
to restore fish habitat
bagan in 1995. Cooperators
included Plum Creek Timber Company., the DNRC, the FWS, FWP and the BBCTU.
Efforts focused on enhancing step, plunge and lateral scour pocls for Rosgen
B2, B3 and C3 channel types. We calculated the maximum expected pocol
frequency of one pool per 200 ft of channel, using a Rosgen formula, where
distance between pools eguates to 5 to 7 times bankfull stream width (Rosgen
1996} . In 1996, approximately 200 large conifer logs (3¢ to 40 foot stems, 15
to 36 inch diametersg), and 40 rootwads were placed in the channel, enhancing
or creating 67 habitat units in the lower 3 miles of stream. The percent
surface area comprised of pools increased from approximately 3% pre-treatment
Lo 13% post-treatment.

Enhancing overall stream complexity is expected to improve habitat for
all life stages of fish using Gold Creek, including native species dependant
on high guality habitats. Improved holding water may also provide thermal
refuge for bull trout during late summer when river temperatures may be
unguitably warm.

plum Creek Timber Company has agreed to help address problems with road
drainage, illegal stream dredging, and access related recreational impacts to
the middle and lower reaches of the drainage. Bull trout spawn in areas
influenced by these activities. The DNRC has also expressed a willingness to
help correct impacts in the Warm Springs and Burnt Bridge Creek.

Figure 29. Electrofishing Catch per 100 Feet in
5 Bections of Gold Creek, 1989.

Fish Populations
Gold Creek supports spawning migrations of fluvial rainbow, brown trout,

pull, and cutthroat trout. A transition zone between fish species occcurs
hetween stream miles 5 and 6, with cutthroat trout abundant in the upper reach
and rainbow trout and brown trout dominant below this point (Figure 29). Goid
Creek ig one of three tributaries downstream of the Clearwater River where
migrations of fluvial bull trout persist. Good runs of bull trout existed in
the 1970°'s, with anglers regularly catching six to eight pound fish in lower
stream reaches. No bull trout of this size have been recorded in recent
samples. Bull trout have been recorded from stream mile 11 to the mouth, but
the density of juvenile bull trout is highest in the middle reach (Peters
1990) .

Fish monitoring stations were established at RM 6.2, 1.9 and 2.5, 2.7 in
August 1996 to monitor the response of the fish populations to proposed
habitat enhancement work {Figure 30). The two downstream surveys (RM's 0.2
and 1.9} were located in riffle dominated secticns. The upstream sample {(RM




2.5, 2.7) was a
reference
section for the
habitat
regtoration
project; it
contained both
pocl and
riffles. CPUE in
the reference
gection (RM 2.5,
2.7) indicated
nigher densities
of all species
prasent than
both downstream
riffle dominated
survey sections
(Figure 31).

The RM
0.2 station
duplicated a
sample taken in
spring 13%81.
The estimated
dengity of all
trout >4.0 in.
at this station
in 1996 was 20.3

figh/100 ft. Flgure 30. Fisher? éﬁfvey Location for Gold, Belmont, East

27

Eat imated and West Twin Creeks, 19390 to 19%6.

densities of
rainbow tLrout
and brown trout

»4.0 in. in 1996 were 9.5 and 7.9 fish/100 ft, respectively {(Appendix,
Exhibit B). Only 3 of 135 fish captured were 210 in. Brown trout comprised
cutthroat trout 1.5%, and bull trout

51% of the sample, rainbow trout 36%,
1.5%. By comparison, bull trout
comprised 11% of the sample in the
1961 survey (CPUE of 1) (FWP,
unpublighed data).

The fishery in a riffle
dominated gection, RM 0.2, differed
from a gection with a mix of pools
and riffles, RM 2.5, 2.7, by a
lacking larger size classes of
rainbow and brown trout and having
fewer juvenile bull trout (Figure
32).

2 1996 survey of bull trout
redds identified 14 redds in two
locations; 10 in the mainstem of and
four in the West Fork.

None of the radio-tagged bull
trout spawned in Gold Creek,
alrhough two fish did enter this
stream. One remained in Gold Creek
for 10 days in August 1995,
ascending the stream 1.5 miles. The
second radio-tagged fish using Golid
Ureek entered the stream after
spawning in the North Fork of

o MW s O N

Catch/100 fest

Location {river mile)

Figure 31. Electrofishing Catch per
100 feet Gold Creek, August 1996,
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Figure 32. Electrofishing Catch in Riffle (Left) and Pool {Right) Dominated
Reaches, August 1896,

the Rlackfoot River, 58 miles upstream. This fish ascended 600 ftr of the
stream into the  habitat restoration area newly created during the summer of
1996.

Monture Creek

Monture Creek, a fourth-order tributary to the middle Blackfoot River,
originates in a roadless watershed bordering the western and scuthern flanks
of the Bob Marshall Wilderness. It flows 24 wmiles, entering the Blackfeoor
River at river mile 44.2. Its base flow measured 44.2 cfs at stream mile 0.4
on August 8, 1989.

After leaving the mountains, the lower reaches of Monture Creek meander
in a slightly entrenched channel confined by knob-and-kettle topography.
Monture is a laterally moving sand, gravel and cobble bottom stream,
characterized by point bars and a pool-riffle seguence in mid- to lower
reaches. Rates of lateral movement are largely a function of riparian
vegetation for this stream type. Stream sediment levels can be high due to
lateral movement and high natural erosion in the upper basin. Streambanks are
comprised of fine alluvial material making this channel type particularly
susceptible to bank erosion in places. Woody debris and undercut banks are
primary habitat features in this system.

Land uses along Monture Creek consist primarily of livestock production.

Much of the riparian area in lower Monture Creek has been cleared, grazed
intengively or damaged by livestock feeding; many of the large conifers from
the lower riparian area have been harvested. These activities have impacted
stream banks and reduced stream complexity in the lower 7 miles of stream
(Fitzgerald 1996) .

A riparian health inventory of the lower 14 miles of Monture Creek was
completed in 19%6. Fitzgerald (1%96) reported soils, vegetation and stream
bank were generally healthy from stream mile 14 to 7.1, although isolated land
clearing activities have accelerated lateral ercsicn in sections between
gtream miles 11.5%5 and 10.4. From stream mile 7.1 to the confluence, riparian
health has declined with “Unhealthy” and “At Risk” ratings over most of the
length of this reach (Fitzgerald 1996).

Tc assess the percentage of fine sediment {<6.35mm diameter) in bull
trout and brown trout spawning areas, McNeil sediment cores (McNeil 1964) were
taken next to redds in 1992. Percentage of fine sediments averaged 29.3% with
a range ©of 9.9 to 40.8% in Monture Creek.
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Temperatures have been monitored at two sites in Monture Creek gince
1994. Temperatures at the upper site, where bull trout spawn, remained <52°F
and had narrow daily and seasonal ranges; winter temperatures remained »35°F,
Groundwater upwelling greatly influences this temperature regime (Figure 33).
Downstream, beslow the groundwater influence reach, summer water temperatures
averaged 3 to 10°F warmer than the upstream site, and had larger daily and
geasonal ranges (Figure 34). During winter months, average tﬂmperatures in
the downstream site were 1 to 2°F cooler than the upstream site; minimum
temperatures below 32°F were cccasionally recorded.

Regtoration pbijective
1} Restore habitat for spawning and rearing bull trout and westslope
cutthroat trout.

Regtoration activities

Restoration 60 -
efforts began in u'Sﬂ ) .,”””.ni ..........................
Monture Creek in 1990. @ D_ ﬂ_ i B_ 0
Stream projects have 3 40 g_ [+ I el o
been completed, or are Bag
in progress, oOn two @
large ranches B D0 e
encompassing 9 miles g GO e
of stream, ©or [ o
approximately 75% of
lower Monture Creek. 12 3 4 5 6 7 8 9 10171 12
e O T he Maximum [])39.441.d4a2. 44‘44?.549.152.?1.649.?46, 41.439.
immediate stream banks Minimum E]35A30.35.35335]37J44.§2§40ﬁ38,35,5&
for 6 miles of stream Mean - 37.0/36.238.138.941. 142.949.245.744.141.436.437.
in bull trout spawnin

PO Month

and staging areas.
Twelve additional
projects were
completed in the
riparian area that

reduced impacts to .
srreambanks from Figure 33. Monture Creek Water Temperature Summary at

livestock grazing. the USFS Campground, 12/93 to 9/96.

These projects u,aﬁ -
included creating low- 70 = : :
impact grazing systems
on 2.5 mileg of
stream, creating off-
stream watering sites
at three locations,
controlling erosion of
vertical banks,
hardening watering
gites for livestock, 12 3 4 5 8 7 8 9§ 10 12

removing a winter Maximum [_]|39.7/37.143.6/50.5/53.6/69.3(64.3/66.4/62.6/58.0/38.5,

feedlot from the . ;
streambank . and Minimum [2][31.431.6/31.6/34.8/37.3(30.647.146.943.8139.635 .4

Pericd of Record 12193 - 2/98

&
(=

Temperature
- N ) § O

CRLEOLCO

planting woody Mean -137.032.1/36.641.7144.847.9/55.8/55.952.546.7.36.9
riparian vegetation on

two miles of stream. Month

Additionally,

reatorarion efforts Period of Record 12183 - 8/58

have cccurred in two

tributaries to Monture  pigure 34. Monture Creek Water Temperature Summary ac
Creek, Dunham and Dick Highway 200, 12/93 to 9/96.

creeks; these proiects
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are described in Part IIT of the results. Further efforts to enhancement
habitat in Monture Creek are being considered in the lower to mid-reaches to
rebuild habitat functions lost by the removal of large woody debris.

Figh populations

Monture
Creek and three
lower
cributaries o
Monture Creek
have been
gurveyed since
1990 (Figure
35) ., The lower
5 mileg of
Monture Creek
SUpPPoTL a
fishery
dominated by
rainbow and
brown trout.
Upstream, the
fighery is
predominantly
cutthroat trout
and bull trout.
Fluvial bull
trout, cutthroat
crout, rainbow
trout and brown
trout, and
resident
populations of
brock trout,
spawn in Monture
Cresk.

Bull trout
ugse Monture
Creek as a
migration
corridor, pre-
gspawning holding Figure 35. Fishery Survey Locations for the Monture
habitat, for Watershed, 1990 to 19%96.
gpawning and
rearing, and for .
thermal refuge. Radio-tagged bull trout entered Monture Creek as early as the
Firat week of June in 1994, although most entered in late June Lo early July.
The majority of these fish did not spawn, but instead held in the lower 10
miles of stream for less than a month before returning to the Blackfoot River
in late August. Those bull trout that did spawn migrated directly to
previcusly known spawning areas, and remained there for neariy 2 months before
spawning in late September. MOst spawners left the stream immediately after
gpawning, although some fish remained for weeks after redds were complete; one
figh remained in this stream through winter before migrating 50 miles to the
lower Blackfoot in early spring. After less than 2 months in the Blackioot
River, this fish returned to the spawning area in Monture Creek to repeat
spawn. One radio-tagged bull trout spawned in Monture Creek three consecutive
years; because it was 28 in when it received its transmitter, it is likely it
had also spawned in previous years.

Monture Creek supports the highest number of fluvial bull trout redds in
the Blackfoot River drainage. From 1988 to 1996, redd counts in the
menitoring section increased from 10 to 65 with a total of 79 redds counted in
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a 6.5 mile survey (Appendix, Exhibit J). A CPUE of 6.7 for jJuvenile bull
trout was the highest for this species among all tributaries gampled, and was
exceeded only by an irrigation canal in the North Fork of the Blackfoot River
{Appendix, Exhibit A). Combining all sampling locationsg in Monture Creek,
CPUE for juvenile bull trout increased from 0.7 to 1.6 from 1389 to 1894. In
rhig same period, CPUE for cutthroat trout increased from 0.9 to 1.6. CPUE
also increased for rainbow and brown trout in lower Monture Creek (Figure 36).

Catch/100 feet Catch/100 feet
[Tramsow [/Isrown [BROOK 50 1 TRaINBOW T/IBROWN  [1BROOK
Neurtroar BeurrL. ... . 2 Nourtroar BsulL
40 - ,
A wod || TR
gust, August, 1994
ot qg ________ T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N § R
10 ] j o
e S = S » il ) 1 A _ = iy
wzzz fﬁL P _Zﬁz.%?ﬁl@ o Lo gﬂ<"z;?" 2 f/ T‘r% Eﬁﬁ%@jﬁg\ﬁf
c.4 2.2 54 8.6 12.9 0.4 2.2 5.4 8.6 12.9
Location (river mile) Location {river mile)

Figure 6. Electrofishing Catch per 100 fzet in 5 Bections of Monture Creek
during August 1989 (Left) and 1%%4 (Right!.

rRedd counts indicate Monture Creek has more spawning bull trout than the
North Fork of the Blackfoot River. However, CPUE for all juvenile bull trout
in Monture Creek is 55% of that for the North Fork of the Blackfeot River (1.6
ve 2.9). Lower survival of incubating eggs or early life stages may be
responsible. This difference in abundance may be related to higher sediment
levels, less availasble rearing space, interspecific competition or poorer
gquality rearing habitat in downstream reaches of Monture Creek.

North Fork of the Blackfoot River

The North Fork Blackfoot River drains a glaciated watershed in the
Scapegoat Wilderness and enters private land at stream mile 16.3. Beginning
ar the North Fork Falls, the North Fork flows 26 miles south to its confluence
with the middle Blackfoot River at river mile 54.1. The cold water
temperatures of the North Fork of the Blackfoot River gignificantly improve
the health of the agquatic community in the Blackfoot River below the North
Fork confluence ({(Ingman 1989} .

Although the North Fork below the falls has sections of slightly
meandering alluvial bottom, it is generally confined to a narrow valley with a
bed morphology dominated by highly variable boulder materials, bedrock, rapids
and irregularly spaced plunge and scours pools. Most of the channel below the
falls is well armored with boulder and cobble, creating a stable channel and
small pocket water for juvenile fish. In lower reaches, the stream attenuates
to a relatively unconfined, meandering boulder, cobble and gravel bottom with
substrate sized generally decreasing in the downstream direction. Woody
debris and glacially erratic boulders provide instream cover in the lower
reach.

The North Fork of the Blackfoot River has a lower percentage of fine
sediment in spawning riffles than Monture Creek. McNeil Core sampleg taken in
1992 in the wilderness area adjacent to bull trout redds averaged 25.7% fines
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On Kleinschmidt
Flat, an outwash
plain, the North Fork
Blackfoot River
provideg rearing aresas
for young bull trout
and a migration route
for spawners and
Juveniles migrating
downstream o the
Blackfoot River., The
logs of fish to five
Cirrigation canals
bhetween stream mile
8.8 to 15.0 has been
identrified. Sampling
of juvenile fisk in
the area of thes
canals shows a sharp
decline in abundance.

Temperatures
have been reccorded at
two sites in the North
Fork of the Blackfoot
River since 1994. The
upper site is located
-at the USFS bridgs
below the trailhead,
spproximately 1 mile
below the known lower
limig of bull trout
spawnling. Data from
this site probhably
clogely reflect
temperatures in the
Spawning area.
Average temperatures
at thig site remained
<49°F, and had little
daily and seasonal
fluctuation (¥Figure
37). Average mcnthly
temperatures at the
lower gite, loctated at
the Ovando-Helmville
bridge, remained
<54°%F, bhut were Z Lo
6°F warmer than the
upper site during
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g 16 11 12

#aximum [.)|44.7648.6760.1354.5459.27/51.6747.7838. 8138 25
L 1136.5734 585715 41.4 50.2637.1534.2932. 7q 32.5|
|32.4240.5743.7248,8847.5144.9840.4236.5835.41
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Poriod of Record 884 - 2/88

Figure 37. Summary of Water Temperaturess at USFS
Bridoe on North Fork of Blackfoot River, 8/9%4 to 9/96.
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8. Summary of ¥Wa
nd-Helmville Bridge on
‘fooi Riwver, 8/%4 to 2

emperatures at the
North Fork of the
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summer monthe (Figure 38).

Restoration obiescrives

1} Eliminate the loss of “ull Lo

T to irvigation canalg.

il
2) Improve recrultment of natlve fieh te the Blackfoot River.

Regtoration activities

Restoration of the ¥North For
working with irvigators to elimina
have been installed on Lwo canals
three remaining canalg. s

k of the Blackfoot River hag invelved

e fish entra nment intc canals. Screens

and ares currentiy being installed on the
Three typeas of screent evices are being used. One
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screen is an electrically powered, gelf-cleaning serieg of rotating drums
designed to pass a maximum of 24 cfs. The second type 1s an infiltration
gallery fitted with back-flush facilities and buried in the river substrate;
its maximum capacity is 17 c¢fs. The third type of screen is a self-cleaning,
self-powered paddle wheel design that operates at a range of fiows from
approximately 4 to 1% cfs. The mesh size on these screens ranges from 1/8 to
3/32 inch, preventing fish of any age class from entering canals. Low
approach velocities (< 0.4 ft/second) are engineered into three of the screens
to protect YOY from impinging on the screen. All screens also have bypass
canals that redirect fish to the river.

Improvements
o the
management of
livestock
along eight
miles of
riparian
corridor have
also been
accomplighed.
Other
projects that
have been
completed in
this drainage
incliude the
development
of offstream
watering
sites and
water
conservation
measures.

Figh
Popuiations
The
North Fork
Blackfoot
River
supports bull
trout,
cutthreoat
trout,
rainbow trout
and brown
rrout, with
the relative
abundance of

Figure 39. Fishery Survey Locations in the North Fork

native - .

species Rlackfoot River Watershed, 1990 to 1896.

increasing

upstream of stream mile 4 (Peters 1990). The North Fork of the Blackfoot

Riwver is prime fluvial bull trout and westslope cutthreat trout habitat.
Electrophoretic analysis of 20-bull trout collected on October 19%5 from the
North Fork revealsd no hybridization with brook trout (Appendix, Exhibit F) .

Three levels of fish sampling have been undertaken on the North Fork
Rlackfoot River: 1) bull trout redd counts, 2) duplication of 13%89 juvenile
shoreline samples, and 3) population surveys in the lower reach of the North
Fork. Fishery surveys have also been completed in all irrigation canals
(Figure 39).
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From 198% and 19%6, reda counts » bull trout in the North Fork
“increased from 7 £o 59. The use of the North Fork of the Blackfoot River by
radio-tagged bull trout was similar to that observed in Monture Creek. Most
radic-tagged fish ing thig stream did nob gpawn, but instead held in the
iower portions of cam for lesg than & month belfocre returning to the
Blackfoor River.
Bull trout
spawned in the North Catoh/100 feal
Fork of the Blackicot - o
River from BM 20 to ‘
26 . Spawnlng activity )
is gensrally disperss E7 A e
within this secticn
with a couple of 12-
concentratald usage 13- DI IR L
areas. Bull crout use ' o
the pool tailoubs
formed bhehind bouliders 8-
in the confined BZ-B3
chammel reaches as
well as tailouts on
larger channel scour
pools in the O3
channel reaches
HNorth Fork., Th
r
o

[ L R 4

2.5 4.8 7.8

Location {river miie)

¢ of the

largest concen
of spawning ocC
rhe (03 channel

reachss . The hing Catch per 100 feet for
substrates in the 12.0 in. TL} at 5 Locations in
4 1994,

Morth Fork are

doninated by larger

cobble and boulders with
Total CPUE for Juven

wd

ot spawning siz
eline samples

ed gravels.
increased from

1.7 to 2.9 Lrom 128% Lo CPUE ranged from 13.0 at
mile stream 17.2 To 0.8
stream mile 2.%, but

stream miles

lined steeply between /
decliined stesply bhetwasn Mumber/1000 feet

17.7 and 11.5 (Figure 407 . o ko oy
Thig decline was grabably' Y B 4_i§ﬁ§?%_§?§$§_§ﬁ3593}
related to entrainment of ‘ i Eﬁ?%h:»ﬁﬂ“
fish to irvigaticn canals. - e
Five irrigation canals 80 47.4
{stream mileg 15.3, 12.3, S— 7
10.7, 10.0 and 2.8} have 50
been sampled since 1584. P7S N R NN N
The highest CPUE of juvenile
bull trout, 26.1, among ail 3G N
gsample locations in 3\_
Blackfoot River drainage 20 Q&
occurred in the upstrean §\
canal in August 199%4. Bull e VNN BN
trout were also entrained in S
downstream Canals, dDut to a 1489 1040 1001 1904

r
legser extent. For
CPUE in the next canal
downstream was 0.8 i
19%94. The upstream canal
was screened in 1%93%;
gsampling in the ditch below
the screen in 19%6 found nc
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figh. However, after the upstream canal was screened, the CPUE in the next
canal downstream rose to 13.7 in August 1996, indicating the entrainment
problem had been displaced downstream (Rppendix, Exhibit A).

‘ A long-term fish
population monitoring
section was established in Number/1000 fest
1989 from river mile 6.1 to e e e e e e
2.3, starting at the Highway tength Class (inches)
farry Morgen FRG. e | 40, ) Jerowns > 60 Nasinbows > 6.0
section was named the Harry : | B cuthroat > 80" {/Bull > 8.0"
Morgan section. This
section has been surveyed s
five times 1989, 1990, 1581, - N
1994 and 1996. In 199%6, the :
composition of the North 20
Fork fighery in the Harry
Morgan section was 55.3%
brown trout, 21.7% rainbow 10}
trout, 12.8% bull trout and
10.2% cutthroat trout.

In 1989, density of

all trout 6.0 in the Harry
Morgan section was 20.5

fish/1000 ft (Peters 19%0).. ) : o
In 1990, this density Figure 42. Estimated Densities of Brown,

increased to 62.2 Fish/1000 Rainbow, Cutthreoat and Bull Trout 26.0 in. TL in
fr, reflecting increased the Harry Morgan Section of the North Fork, 198%

numbers of 6.0 to 11.9 inch  =© 19%6.

rainbow trout angd brown

trour (Figure 41). From 1990 to 19%6, total densities of trout have declined
to 25.6 fish/1000 ft. Densities of cutthroat trout z 8.0 in. TL and bull
trout > 6.0 in. TL have been relatively stable between 1%85 and 1996 (Figure
42) . While brown and rainbow trout z 6.0 in. TL esstimated dengities have
varied considerably, with respectively 328% and 600% maximum variation between
1989 and 1996. Cutthroat
8.0 in. TL density esgtimates
ranged from 0.8 fish/1000 ft
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Number/1000 feet

in 1989 to 1.7 fish/1000 ft . - .

in 1996. Density estimates e Length Class (inches}

for bull trout = 6.0 in. TL 3 P sqmet

ranged from 1.7 to 4.4 . ' ’ o

£ish/1000 ft from 1989 to gl | T

1996. Densities of bull = //

trout =12.0 in appear to be 2.* ey /C;;

on an increasing trend, . ///’

increasing from 0.8 in 1989 o 4{1/

to 1.6 £ish/1000 £t in 1996 15 //

{Figure 4£3}. iﬁ;{ o
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e 1 1

giggzrs Fork and Coppex R o™ 2 /§§1ﬁ224$y2/4&?423;«?Z§?i.3/

L 0 Y
Copper Creek joins the 1989 1990 1991 1994 1998

Landers Fork at river mile 3
with an average summer
discharge of 20 cfs.

Sections of the riparian Figure 43. Estimated Densities of Bull Trout
Zone in the Copper Creek >12.0 in. TL in the Harry Morgan Sectiocn of the
drainage burned in 1976. North Fork of the Blackfoot River, 198% to 1956,

Many trees were also
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affected by winterkill in 1989. As a partial result of these two events,
woody debris is abundant in the channel. Water temperatures were recorded in
the bull trout spawning area of Copper Creek during the summer and fall of
1996 . Summer maximum temperature averaged 46°F; little daily and seasonal
Fluctuation occurred. This temperature regime is similar to that observed in
gpawning areas of Monture Creek an the North Fork of the Blackfoot River.

The movement and habitat use of bull trout in the Blackfoot
River/Landers Fork/Copper Creek system are not well known. FWP, Helena
National Forest, and the BLM cooperatively conducted a telemetry project with
£iye bull trout in this area during summer 1996. Radio-tagged bull trout have
heen tracked migrating from the Blackfoot River to Copper Creek, documenting
the existence of a fluvial life-higtory form in this area {Swanberg and Burns
1957) . Two of the radic-tagged bull trout spawned in an previously unknown
area upstream of the index reach.

Restoration obhiechives

1} Enhance and protect the Ffluvial bull trout spawning populations using

the system.

2) Develop better information on the movement and habitat utilization of
bull trout and cutthroat trout in the RBlackfoot River/Landers
Fork/Copper Creek system.

1) Determine the feasibility of habitat restoration of the Landers Fork

stream channel.

Restoration agtivities

The fluvial bull trout radic-tracked in Copper Creek appear to complete
rheir life histories in less than 20 miles of river system (Swanberg and
Burneg 1997): spawning occurs in Copper Creek and over-wintering occurs in the
nlackfoot River immediately downstream and upstream of the Landers Fork
confluence and in the Landers Fork. This contrasts with bull trout in the
lower Blackfoot River, which may use greater than 80 miles of river in a year
(Swanberg 1996). However, the low sample size and collection timing may
casily have missed the full extent of movement activity in the upper
Blackfoot.

Fish Populations Daily Catch

Both Copper Creek
and the Landers Fork
support predominately - 50
native fish speciles
assemblages including: 40
bull trout, westslope R
cutthroat trout, mountain 0|
whitefish, and sculpin.
Occasional non-native 20
fish, brock and brown
£rout, have been 10 ;
collected in the lower 0 A

I .

S horeiic analysis "7 B 121415162330 3 13 1510 20 24
of 25 bull crout
collected in Copper Creek July : August
on October 1995 revealed ) ‘ ‘e Bahi ;
6 hybridization with fmnﬁﬁwceYom@sfmhwsfmmngdmw
brook trout (Appendix,
gxhibit F). Evidence of
genetic variation could
not be found between the
Copper Cresk and the
Norih Fork of the Blackfoot River bull trout howsever thesge results were
congidered inconclusive because of the weakness of tests for detection of
genetic variation (Leary 1996).

Figure 44. Angler’s Dally Catch Recoxrd from a
1911 Fishing Diary of the Landers Fork.
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Historically, the Landers Fork appears to have produced fine fishing
opportunity for native fish. An anglers summer fishing log from 1311 covering
14 days of fishing in the Landers Fork averaged 13.5 fish/day (Figure 44).

Bull trout redds have been counted annually in an indexed reach of
Copper Creek since 1984 by the USFS. The number of redds during this time has
been stable, averaging 20.4 per year. In 1996, radio-tagged bull trout
spawned in an area upstream of the index reach. Fourteen redds were counted
in this newly identified spawning area, comprising 40% of the total number
counted in the Landers Fork - Copper Creek drainage.

A significant amount of new fish and aquatic habitat information was
collected in the upper Blackfoot River basin during the summer of 19%% by
BioAnalysts, Boise, ID under contract with the Seven-Up Pete Joint Venture
(Hillman and Chapman 1998} . This effort focused on the geoworphic and
physical habitat conditions of the streams adjacent to the project. Fish
sampling was stratified among habitat groupings identified by the geomorphic
classifications. Hillman located 2 bull trout redds in the upper Blackfoot
River downstream of the town of Lincoln in 19%6. Their data identified
physical habitat conditions in the Landers Fork and sections of the Blackfoot
and Copper Creek that contributed to low densities of the native fish species.

RESULTS: PART III

RESTORATION OF OTHER CRITICAL COLD-WATER TRIBUTARIES

Basin Spring Creek

Basin Spring Creek is a small spring creek to lower Chamberlain Creek.
It forms at the base of & high river terrace and flows west (.7 miles through
sedge and willow wetlands along the base of a lower river terrace. It joins
Chamberlain Creek immediately upstream of the confluence of Chamberlain Creek
and the Blackfoot River. Spring discharge is approximately 2 to 4 cfs.

Historically, the combined flow of Basin and Pearson creeks cccupled the
same channel. While Pearson Creek was diverted for several decades, Basin
Spring Creek occupied the channel, flowing through a drained wetland and
heavily impacted stream channel. Under previous land ownership, Basin Spring
Creek was the water source for a livestock wintering area. Wet, unstable
banks, runoff from a feedlot, and heavy livestock use caused extreme
degradation in the upper area of the spring creek.

Restoration gbiectives
1} restore wetlands and stream habitat.
2) restore migration corridor to lower Pearson Creek.

Regtoration Activities

To restore Rasin Spring Creek, stream habitat was enhanced, an instream
wetland was restored, and changes to land management were made. The project
involved restoring a 9-acre wetland and constructing a 200 £t channel
connecting this wetland to one downstream, allowing the geasonal movement of
fish. PFrom the source area to the wetland, the stream was narrowed to the
geometry of an E5 channel type. Gravel was placed in the channel at the upper
end of the spring where the gradient existed Lo create spawning areas. Woody
debris wag added to pools and native shrubs were planted along damaged banks.
Changes to riparian management included removing wintering livestock from the
riparian area and initiating a low impact grazing system with deferred grazing
in source area. The final element of restoration was the recommection of
Pearson Creek £o its historical channel (See Pearson Creek}.

Fish pepulations
Brook trout dominated a fish sample taken prior te restoration with a

CPUE of 16.7; longnose suckers (8.5} and one rainbow trout {0.4) were present
in the sample {(Appendix, Exhibit A). After the project was completed, 50 pure
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strain westslope cutthroat trout were collected from the adjacent drainage in
the Garnet Range and added to the system., In spring 1896, two cutthrost trout
redds were observed in the source area. Beaver have also colonized the
wetrland since project completion. The pregence of peaver may bensfit the
curthroat trout fishery by plugging the channel between wetlands except during
high flow periods, thereby allowing the selective passage oOf cutthroat trout.
Cutthroar recruits from Pearson Creek have been documented moving into Basin
Cresk and its wetland area. Hook-and-line surveys in 1996 showed good numbers
of cutthroat trout in the spring creek/wetland systemn.

Bear Creek

Bear Creek, a second-order tributary to the lower Blackfoor River, flows
5 miles north through commercial forest before joining the Blackfoot River at
river mile 12.2. It has an estimated bage flow of 2 to 5 cfs. Upper Bear
Creek is confined by steep mountain slopes in a narrow canyon that widens in
rhe lower two miles. Habitat is generally formed by high energy plunge and
scour pools, but attenuates to a pocl-riffle seguence in the lower reach.
Woody debris is the principle compenent to the habitat, although it is lacking
in mid- to lower reaches.

Stream habitat was surveyed in 1995 (Plum Creek Timber Company,
unpublished data). 7This survey identified problems with upstream fish passage
and losses of fish to an irvigation canal in the lower 1.5 miles. The gtream
was also lacking pools as & result of past channelization, logging and grazing
in riparian areas. Artificial redirection of 0.8 miles of chamnel with heavy
equipment te increase production of livestock forage in the valley bottom
further degraded the stream habitat. Thig alteration forced a significant
segment of the lower gtream to the west gide of the valley and created a
linear, uniform channel with low habitat complexity. The former fiocdplain
has since reverted to a knapweed dominated meadow.

Restoration obiectives

i) Restores gtream habitatr degraded by historical activities in
the channel.

2} Eliminate barriers o upstream migration.

3} Eliminate loss of fish to irrigation canals,

Restoration activities

A cooperative effort to restore fish populations in Bear Creek began in
1995 {Appendix, Exhibit #). Approximately 100 large conifers were placed in
the lower two mileg of channel, creating pools suitable for larger fish. The
project included habitat enhancement in the channelized section; however a
25-yvear flow event caused approximately 50% of the structures in the
channelized section o fail six monthsg after placement due, in part, to the
congtricrion of flood waters in the channslized section. Reconstruction of
rhe channel to its natural geometry (4} is currently being considered. The
undersized culverts were repliaced with baffled culverts and placed at grade in
1996, allowing £figh to move upstream of stream mile 1.8. The efficiency of
the irrigation canal was improved; and its headgate screened in 1987.

Measures to improve management of riparian grazing are being implemented
in middle reaches. This project includes cress fencing, implementing |
raotational grazing practices, and planting native shrubs along damaged stream
panks.

Figh Populations

Bear Cresk supports an impaired, mixed fishery. Bull trout were absent .
from recent samples, although present historically (FWP, unpublished data);
and YOY bull trout was captured at the mouth in 1895, Fish population
surveys, made at three locations (RM 1.1, 1.5 and 1.8). show low densities of
4uvenile fish and very low densities of adult fish (Appendix, Exhibit A).
Densities of rainbow trout rangsed from 4.6 to 6.5 £ish/100 ft. Brown trout
densgities at stream mile 1.1 were sgtimated at 2.4 £ish/100 ft and densities
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of brook trout from 1.8 and 12.0 fish/100 ft (Appendix, Exhibit B). The
cutthroat trout fishery in Bear Creek appears to be in especially poor shape,
with only two cutthroat trout recorded in the four sampling locations.

Blanchard Creek

Blanchard Creek, a second-order stream, flows 13 miles south and east
through a glacial landscape of low-rolling, morainal foothills joining the
Clearwater River at RM 2.9 with base flows ranging from 2 to 4 cfs.
Commercial timber harvest, livestock grazing, and irrigation are the dominant
land-use activities in the lower drainage.

Blanchard Creek was historically dewatered in its lower one mile from
irrigation withdraw. Fish populations surveys in 1990 indicated this
dewatering, and associated poor fish passage at headgates for two irrigation
canals, negatively impacted the fishery. Other problems identified in the
drainage wers roazd ercosicon and livestock impacts to the riparian area.

Restoration gbiectives
1} Develop water leases with landowner to obtain minimum instream flows.
2) Improve access, spawning, and rearing conditions for trout.
3} Improve recruitment of trout to the Blackfoot River.

Regtoration activigies

Using the Wetted Perimeter method (Nelson 1989}, the minimum amcunt of
ingtream flow needed to maintain suitable frout habitat at stream mile 0.1 was
calculated at 3 to 5 ¢fs.  In 1991, a water lease was negotlated with a
private land-owner maintaining minimum flows of 3 ¢fg throughout the
irrigation season.

Several fishery improvements have also begun in the drainage. At both
diversion points, "fish-friendly" structures were fitted with fish ladders. A
landowner is currently removing a calving facility and spring livestock
concentration from the streambank of lower Blanchard Creek. Improved
management of riparian grazing was initiated by Plum Creek Timber Company and
rhe DNRC. Low impact grazing systems are being considered in lower reachesg. A
culvert under Highway 200 was also modified in 19%2 by the DOT to facilitate
pagsage of fish.

Fish Populations
Blanchard Creek has both rainbow trout and cutthroat trout dominated

stream reaches and is a good producer of both species. The Ttransition between
the two fisheries occurs between stream mile two and three. Blanchard Creek
also supports low dengities of brown trout and brook trout, as well as several
native non-salmonids in the lower reaches {Appendix, Exhibit A} . According to
local accounts, Blanchard Creek supported bull trout as recently as the
1970’8, but none have been reported in recent years,

Fish populations in lower Blanchard Creek (RM C.1), in the area of the

water lease, were monitored from 1990 to 1995 (Figure 45). During this
period, densities and species richness improved.. Total estimated densities of
rainbow trout increased from 20 fish/100 £t to 52.7 (Appendix, Exhibit C}. Of

rhese numbers, rainbow trout YOY showed the highest increases from 14.4 to
40.8 fish/100 fr. Age I+ rainbow trout densities roughly doubled, from 5.6 to
11.9 fish/100 fr (Figure 46). Brown trout CPUE increased from (0.6 to 2.6.
Estimated brown trout dengities were 4.8 fish/100 £t in September 1935,
Species richness ilmproved from three species present in 1990 to eight species
present in 1995 (Appendix, Exhibit A).

In August 19%0, cutthroat trout at stream mile 3.3 had the third highest
CPUE (27.4) and the highest YOY CPUE (18.7) of any stream sampled in the
Rlackfoot River drainage singe 199%0. This stream also had the highest rainbow
trout CPUE in the Rlackfcoot River drainage at stream mile 1.1; however, this
number was influenced by an irrigation diversion which seemed Lo concentrate
fish. Additional improvementsg to riparian management, including habitat
enhancement and low-impact riparian grazing systems, are currently being
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Figure 45. Fishery Survey Locations in the Blanchard and Elk Creek
Watergheds, 1990 to 1996.

congidered.

Chanberliain Creek

Chamberlain Creek flows north for approximately 10 miles before joining
the Blackfoot River at RM 44 with a base flow of 2 to 4 cfg. This stream
generally flows through a confined valley, with a slightly sinucus channel and
a series of small rifflies flowing over cobble substrates and dense instream
woody debris. The channel is generally stable in upper reaches., Downstream
of gtream mile 4, sections of Chamberlain Ureek have besen geverely altered.
Beaver wetlands ocour at its mouth.

Chamberlain Creek had an excellent population of westslope cutthroat
trout at stream mile 3.9; howesver, immediately below this location barriers to
fish migration, and poor habitat and stream flow problems severely limited ics
contribution to the Blackfoot Hiwver.
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near the mouth,
dewatering from
irrigation withdraw,
livestock impacts, and ]
channel alterations from

road building (Pierce

1991). Additionally, 300 Length Class {Inches TL)
ft of channel had been

gearified by heavy

machinery near the mouth . ' o .
for a pond development in Figure 46. Estimated Densities of Rainbow Trout

in Blanchard Cresk, 199%0 and 1995.
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drainage problems in the
Fast and West Forks of Chamberlain Creek contributed excessive sediment to the

maingtem.

Eestoration gbhiective
1} Restore stream channel to allow fish access from the Blackfoon Riwver.
2} Improve recruitment of juvenile westslope cutthroat to the Blackfoog
River.
3} Maintain fish passage and connectivity of Chamberlain Creek to the
Blackfoot River.
Restoration activities _

Restoration projects began in the Chamberlain Creek drainage in 1991.
Through cooperative efforts, private land owners near the mouth converted from
flood irrigation to more efficient sprinkler irrigation and consclidated
irrigation canals in 1993. These actions helped conserve water and aliowed
the removal of one fish passage barrier. Habitat for one mile of stream
{stream mile 0.5 to 1.5) was enhanced by placing large woody debris in the
channel. The proposed instream pond development was moved to an off-stream
location and free fish passage maintained.

in 1996, the Heart-Rar-Heart Ranch donated a 3,089 acre-ft water lease
for instream flow. This lease will allow 50% of the total discharge for
Chamberlain Creek during the irrigaticon season f£or instream flow purpocses.
Basin Creek a small spring creek tributary was restored. Peargon Creek, the -
largest tributary to Chamberlain Creek, was reconnected to its historical
channel in 1994, in turn recomnecting Pearson Creek to lower Chamberlain
Creek. Thig action further increased flows in Chamberlain Creek from 1 cfs at
base flow to 8 cfs at high flow periods (see Pearson Creek).

plum Creek Timber Company deferrved grazing in riparian corridors along
the mainstem and West Fork of Chamberlain Creek, and toock measures to control
road eroszion in the East Fork and West Fork of Chamberlain Creek. Final
ragtoration activities, which are scheduled for the 1997 field season, include
additional measures to conserve water, improving riparian grazing practices,
limited habitar enhancement work, and eliminating the last human-created fish
passage barrier .at stream mile 0.7.

Figh Populations .
Chamberlain Creek supports a cutthroat trout dominated fishery from
headwaters to its confluence with the Blackfoot River. Angler tag returns of




Blackfcotr River
cutchroat
recaptured in
Chambarlain
Creek and
movement of
radio tagged
cutthroat intco
Chamberlain
Creek both
indicate a
fluvial
component to the
fishery {(FUWP,
unpublished
data) .
Chamberlain
Creek also
supports low
nunbers of brown
trout, rainbow
crout and brook
troul. Buil
trout were
recorded in
Chamberlain
Creek as
recently as the
early 19%80's
(BLM,
unpublished
datal, but none
have recorded in
recent sampling.

In 1989, Figure 47. Fishery Survey Locations in the Chamberlain
Chamberlain Creek Watershed, 19%0 to 19%%,
Creek had the
highest :
dengities of trout of 20 tributsries zampled. However, CPUE for cutthrear
trout declined in downstream direcition from 70.1 {(mile 3.8! te 6.5 at stream

mile 0.1 due to severe stream impacts such as channel alterations, poor fish
pasgage and dewatering.

Following the completicon of phase I of the Chamberlain Creek restoration
effort in 1995, two monitoring stationsg at stream mile 0.1 and 0.5, which were
established in 1989, were resurveyed (Figure 47]. At gtream mile 0.1, CPUE
for cutthroat treut (4.0 1n. TL) increased from 0.5 to 10.3 (Figure 48}, but
remained unchanged at stream mile .5, In 1985, bo;b gections held similar
densities of approximately 30 fish/190 fr indicating populationsg levels had
stabilized. Approximately £50% of the cutthroat btrout in both sections were age
1 plus. CPUE for brown trout (4.0 in. TL; increasesd from 2.0 to 2.5 at
stream mile 0.1 between 1982 and 1585 (Figure 48). CPUE for both cutthroat and
brown trout YOY showed a sharp increase bestween 15892 and 1995 (Rppendix, A).
Dick Crask

Dick Creek, a ssrond-order stream, flows 7 miles in a southwesterly
direction, discharging an estimated base flow of 8 to 12 ofg into Monture
Creek at stream mile 4.0 {(Figure 49). This gtream flows through low-relief
meraines and flat sedge meadows. 1€ 18 basin-fed in upper reachss, but goss
intermittent in middle reaches from lossg of water to slluvium and irrigation.
In lower reaches, Dick i ring fed and psrennial.

Fish populations Dick Cresk were impaired by dewatering, obstructicns
o passage, chammel érmdgmmg and losses to irvrigation canals Riparian




grazing and a streamside
feedliot also affected
habitat. A l-mile section
of stream had been dredged
and mechanically widensd to
20 ft; scars indicated the
width of the original
channel averaged five ft.
This section was a poor
rearing envirconment,
extremely shallow and wide,
and a formidable path for
migrating bull trout and
wegtslope cutthroat trout.
Irrigation and grazing
practices have further
altered habitat, restricting
passage of fish into
tributaries of Dick Creek.

Restoration obijectives

1} Restore channel
morphology to improve fish
habitat and stream access.

2) Improve livestock
grazing practices along
stream corridor and

uplands.

3} Reestablish

wetlands .

Restoration Activities
Restoration of Dick
Creek began in 1993 with
recongtruction of the
dredged channel using thres
methods including
congtruction of a new
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reaches. Restoration of the STREAM MILEAGE
Dick (reek channel resultred
in an increase of 6,050 ft
of channel length. Further
improvements to fish habitat
included the reestablishment of natural clay bottoms, deepening and narrowing
the channel configuration to fit an E6 channel type, adding woody debris, and
creating overhanging banks. Riparian vegetation was also transplanted From
adiacent sites. Additional projects completed in the drainage included:
constructing water control structures that created wetlands benefitting
waterfowl {some of which were designed to filter livestock run-off}; removing
a feedlotr from the streambank, removing two fish barriers at irrigaticn
diversions, hardening stream crossing used by livestock, removing a failing
gstream c¢rossing structure made of logs and earth; and eliminating livestock
from wetlands and riparian areas by fencing and creating off-stream watering.

Figure 49. Dick Creek Longitudinal Profile

Figh Populationsg




The upper portiocn of Dick Creek is dominated by cutthroat trout. A
fighery survey at stream mile 8.8 completed in rthe gpring 1992 recorded a CPUE
of 20 cutthroat troub, with lower numbers of brook trout (CPUE of 9.0)
(Appendix, Exhibit A). A mixed fishery, dominated by brook trout and brown
rrout, exists in the lower, spring-fed portion of Dick Cresk. Two samples
taken prior to restoraticn efforts near the confluence of Dick and Monture
creeks in May 1992 revealed greater species diversity, although densities were
generally low and most fish were juveniles. The gsample included rainbow trout
(CPUE 1.9-2.1), brown trout (CPUE 0.8-1.7}, brook trout (CPUE 1.2} and
cutthroat trout {(CPUE .27 . Other species present were mountain whitefish,
longnose sucker, longnose dace and sculpin., Bull trout were historically
present in lower Dick Creek.

Dunham Creek

Punham Creek, a large sscond-order tributary to middle Monture Creek,
flows south 13 miles through an alluviated glacial valley, Jjoining Monture
Creek at stream mile 11.5. Stream discharge was measured at 32 cofs at stream
mile 2.5 on July 15, 1996, The land management in the drainage is
administered by the Lolo National Forest. The channel ig composed of
laterally moving sand, gravel and cobble substrate, with point barg and a
pool/riffle seguence of habitat in mid- to lower reaches. Portions of the
stream are unstable with both aggraided and incized reaches.

The poor condition of the Dunham Creek fishery is a result of altered
and unstable stream channels caused by poor riparian timber harvest practices
of the past, dewatering in lower stream reaches, and entrainment of native
fish into an irrigation canal.

The lower half of the Dunham Creek drainage has been logged extensively.
Tn a 1.3 mile section from stream mile 2.5 to 4.8, channel alterations
agsociated with poor logging practices have demaged the riparian arsa
including the loss of stream sinuosity and channel incision. Dunham Creek
annually dewaters in this section. Possible changes in the chamnnel gsometry,
channel stabilityv and surfacel\groundwater interaction need further evaluatrion
and development 0f corrective weasures.

An unscreened irrigation canal, located below the spawning area,
caprures nearly 100% of
punnam Creek during the
latter half of the
irrigation season. In the

summer 1995, the loss of Number per 100 feet

juvenile bull trout, ) CTeu
1 hroat £ 18~ Cutthroat [ Bul

wegtslope cutthroat trou ro |

and a spawned, radio-tagged
bull trout to this canal
were documented. The loss
of adult bull trout to the
canal probably eliminates
most repeat spawning in
Dunham Creek and limits the
reproductive potential of
the population. Altchough
rhe canal reduces downgtream
flows throughout the
irrigation season, Dunham
Creek is probably naturally
intermittent below the . : .

headgate in late fall. The River Mile

historical success of

emigration by spawned bull Figure 50. Estimated Densities of Bull and
trout was probably variable, ¢ytchreoat Trout in Two Sections of Dunham Creek,
depending from year to year Zugust 1995.

on water availability. In




some river aystems, fish depend on the stochastic occurrence of late-season
rainstorms to provide passage to perennial sections. If the timing of the ocut-
migration isg tied to a slight pulse in the hydrograph, temporarily reducing or
eliminating the amount of water entering the canal during major precipitation
events may provide enough water for fish to return downstream.

Restorarion gbiectives

1) Eliminating the lcss of bull trout and westslope cutthroat trout to
rhe irrigation canal.

2} restore habitat and migration corridors.

Regstoration acfivities

In 1996, a fish screening proiect designed to keep all fish from
entering the canal was initiated at the Dunham Creek Diversion. The project
includes two main elements: 1) a self-cleaning flat-plate screen similar to
those described for the North Fork project; and 2) bank stabilization for 300
fr section of €4 channel immadiately above the project site located on the
Lolo National Forest. :

Figh Populations
Historical accounts indicate Dunham Creek and its principle tributary,

Lodgepole Creek, contained a significant number of spawning fluvial bull
trout. In 199%, a radio-tagged bull trout from the lower Blackfoot River
migrated 45 miles to spawn in Dunham Creek. Five other bull trout redds were
found near the spawning site of the radio-tagged fish, indicating a small
population still exists.

Dunham Creek supports an impaired cutthreat trout and bull trout fishery
over its entire length, with brook trout present in the lower reach. Four
fish surveys were made in August 19%9%6, including one survey in Lodgepole
Creek, & tributary to upper Dunham Creek (Appendix, Exhibit A). The two
surveys in the middle portion of Dunham Creek (RM 4.2 and 5.5) occurred in
unstable channels. The upstream survey was in a perennial section with heavy
badload deposition. The downstream sample wasg taken in an incised channel
that apparently has been mechanically altered. CPUE in both sections was
extremely low., CPUE in the upper sgection was 0.3 and 0.3 for cutthroat trout
and bull trout, respectively. The two bull trout sampled in this section were
YOY. A two-pass population estimate in the middle section recorded cutthroat
densities of 0.6 fish/100 fr. No bull trout were sampled. The third survey
in punham Creek occurred in a stable perennial reach located at stream mile
2.3, 0.5 miles upstream of the Dunham Creek canal (Figure 50). Total
densities of cutthroat trout in this section were estimated at 9.1 fish/100 ft
and densities of bull trout »6 in were estimated at 1.3 fish/100 ft. Low
mumbers of brook trout were also present in the sample (Appendix, Exhibit ).

Bull trout redds were surveyed in lower Dunham Creek in 19%5 and 1996;
gix redds were recorded in each vyear.

Elk Creek

Blk Creek, a third-order tributary, flows 14 miles northwest through a
mineralized section of the Garnet Mountaing before entering the Blackfoot
River at river mile 28. Its base flow is 4 cfs. Extensive mining, including
a century of placer mining in the upper drainage. has severely altered the
channel. This land use, combined with channelization, road congtruction and
maintenance activities, and poor drainage problems, continue to contribute
large amcunts ©f sediment to the stream.

Sections within the lower 5 wmiles of Elk Creek riparian corridor have
been heavily grazed, creating unstable banks. According to local accounts,
one mile of channel, from stream mile 1.8 to 2.8, was moved from its original
location for irrigation in the 1940’s. The channel was placed in the upland
along the valley wall in glacial lake sediments of a clay type material. The
result was vertical channel incision up to 10 ft that produced steep, highly
erodible banks. The amount of stream channel sediment in this section was as
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much as 900% greater than an upstream control section (BLM, unpublished data).

Water temperatures have been monitored at three sites in Elk Creek since
1994 (Figure 51) . Average temperatures at the Sunset Hill Road site, RM 3.0,
remained below 57°F and maximum temperatures here rarely exceeded 70°F.
Average temperatures increased 3 to 4°F at the two downstream monitoring sites
at Highway 200 and near the mouth (RM 1.1 and 0.1, respectively). While
average Lemperatures at these sites remained below 61°F, large dailly
fluctuations in temperature occurred. Maximum temperatures at these sites
during summer months were commonly »>70°F. Large daily water temperature
fluctuations are gtressful for fish, especially trout.

Restoration obiectives
1) Resgtore access from the Blackfoot River for spawning westslope
curthreoat trout, bull trout, rainbow trout, and prown Lrout,
2} Eliminate gsignificant sources of sediment.
3} Improve wmanagement of livestock grazing.

Restoration activities

Restoration efforts at two locations in Elk Creek began in 1591. An
upstream project occurred at styream mile 12.2. This project, directed by the
BILM, reconstructed a B4 channel in an area severely impacted by dredge and
placer mining. In the lower portion of the cresek (RM 1.3 to 2.9}, initial
efforts focused on reconstructing an 8,581 foot section of E4 channel, moving
mature willows from adiacent areas, and adding large woody debris o the
channel. The former channel wag filled. recontoursed and seeded. A deferred
rest-rotation grazing system was initilated, with cross-fencing of riparian
pastures and offstream watering sites. Further improvements to the management
of riparian areas are currently being considered on private land in the lower
4.0 miles of stream. Changes in stream profile in both proiject areas are
being monitored.

Fish Populations :
Elk Creek supports a fishery dominated by rainbow trout in lower reaches

and cutthroat trout and brook trout in upper reaches. The transition between
the two figsheries occurs between stream mile 3 and 5. No bull trout have been
gsamplied in Elk Creek, although they historically occurved here.

Six survey sections have been established in Elk Creek (RM 0.1, 1.1,
2.3, 3.0, 4.6 and 12.2). Lower sections (RM 0.1, 1.1, 3.0 and 4.6) were
established in 19%1 to provide baseline for channel reconstructions. These
gections were duplicated after the proiescts were completed; Lwo more sections
were established in the newly constructed channels (M 2.3, 12.2).

The species composition and density of trout in Elk Creek varies
greatly. In 19391, estimated densitlies of rainbow trout in lower Elk Creek
increased from 5 fish/100 ft st stream mile 0.1 to 56 fish/100 ft at stream
mile 3.0 {Figure 52). In 1%96 we found relatively no change in densities of
rainbow at stream mile 0.1, but a decline in the fishery at stream mile 3.0.
At river mile 3.0, brook trout densities have shown a significant decline from
27.8 to 1.6 fish/100 ft between 1991 and 19%6. Rainbow trout alsc declined
from 41.7 to 10.4 figh/100 ft (Zppendix, Exhibit C).

At stream mile 4.3 in 1991 the (CPUE was 0.8 for brook trout and 1.3 for
rainbow frout. Ar stream mils 4.8 in 1996 the CPUE was dominated by brook
trout with 43.8, followed by cutthroat trout with 10.5 and rainbow trout with
5.7.

At gtream mile 2.3, the CPUE for rainbow trout improved from 1.3 in

1995 to 6.3 in 199%6 {(Appendix, Exhibit C). Six species were recorded in the
sample including brocok trout, brown trout, sculpins, longnose sucker, rainbow
trout and cutthroat trout (possible rainbow hybrids). The density of sculpins

was high, with multiple age classes present one yvear post channel
construction.

Brook trout was the only species found at BRM 12.2 in 1996, with a CPUE
of 5.1 f£ish/100 ft.




Grentier Spring Creek

Grentier Creek
ig a small spring fed
tributary to the
Blackfoot River. It
enters the upper
Blackfoot River at
mile 108, one mile
south of Lincoln. The
perennial section of
the spring creek is
1.2 miles in length.
The stream originates
on the Grentier ranch
from a ssries of
spring ponds and
seeps.

Past livestock
grazing practices not
sensitive to healthy
stream banks and
stream channel have
reduced the overall
quality and guantity
of habitat in Grentier
Spring Creek. This
stream is primarily a
groundwater fed
system, lacking
flushing Flows, except
below the mouth of
Poorman Creek. In
addition the chamnel
iz located in glacial
outwash gravels with
only limited top soil.
Without channel
maintenance via
flushing flows, the
cleansing and recovery
of the middle and
upper reaches may take
considerable time if
left to natural
processes. The
cutwash gravels when
and where exposed by
the loss of top soils
will take decades to
re-egtablish good
riparian vegetation
and structure.

Restoration obijectives

1} Restore
habitat in stream
channels between
spring pond areas for

spawning, holding, and
rearing of fish.
2} Despen
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project. Initial work
was completed in the spring of 1991 on the upp
2dditional entries have coucurred to complers 1
fine-tuning and corrective actions on some of
channel regtoration was completed on 1.1 wmile of chamnel. Most of the
activity involved narrowing the channel, constructing poocls, and planting bank
vegetation. All five ponds were despensd in limited aress, and permanent
cover added. Permanent fish ladder/grade stabilizing structures were placed
on four of the ponds. 2 permenent ocutlet for the f£ifth pond is scheduled for
construction in the spring of 1997. One of the major challenges of thes work
wag rthe disposal of large guantities of dredged gravels cut of visual gight
and in a manner that was fully reclaimeble to pasture//hayland. We alsc
develcoped low impact methods of wmoving heavy eguipment in and arcund the
riparian areas.

Thig project provided valuable lessons in congtruction and planning
related acrivitieg for the malior gtream restoration effortg that followed.

Most funding for the project came from the landowners on the creek, but
some funds came from the BRCTU, FWS, and FHPR.

ar reaches of the system.
ower system work along with
ocur initial efforts. Stream

Fish Populations

Grentier Spring Creek iz predominately a brown trout fishery with low
numbers of large fish. 7The gystem algo has good numbsrs of brook trout
present and very low nusbers of cutthroat Crout pressent. According to
landowner accounts, the spring creek historically supported bull and cutthroat
trout .

A population survey was undertaken in Grentier Spring Creek 2 years
after initial habitat enhancement. Density egstimates were cobtainsd for brook
trout and brown trout. Brook trout densitieg were 57.0 and 5.4 figh/100 ft
for YOY and age 1 plus fish, respectively. Brown trout densities were B3.1
and 7.8 £ish/100 ft for YOY and age 1 plus fish. The CPUE for brook and brown
trout ranked third and fourth for the Blackfoot River drainage betwesn 1990
and 199%6 {Appendix, Exhibit A).

An attempt to establish westslope cutthroat in the upper most pond was
attempted by removal of competing brook and brown trout with slectrofishing
gear and the introductisn of cutthroat trout from nearby Humbug Creek. Humbug
Creek is the origin of the Grentier Spring Cresk, water but direct surface
connection no longer exists between the two. A screen was placed at the
outlet of the pond to prevent upstream movement of f£ish back into the pond.
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The screening appears to have failed and the results of the introduction have
not yet been evaluated.

Hoyt Creek

Hoyt Creek, a small spring creek tributary to lower Dick Creek,
originates from alluvial aguifers located immediately north of Ovando. Hoyt
Creek flows four miles Iin a northwest direction through agricultural ranch
iands. The tcpography of the area consists of knob-and-kettle terrain. The
base flow of Hoyt Creek is estimated at 2 to 3 cfs. The stream loses water Lo
four irrigation canals and receives water from two return-flow channels.
Water temperature can exceed T70°F in lower reaches. The stream f[lows through
several culverts, some of which are set asbove gtream bagse level and contribute
to stream widening and sediment deposition.

Once Hoyt Creek enters hay meadows and pasture lands, woody riparian
vegetation becomes sparse. Near the mouth, gradient increases slightly and a
small cold spring enters. Both improve habitat conditions for small fish.

Regtoration gbiectives
1} Improve habitat suitable for all salmonids in system.

Eegtoration activities :

Cross fencing and offstream watering areas area being developed. 35ix
culverts have been pulled on the stream and replaced with bridges, improving
fish passage and reducing levels of sediment. Two diversion structures have
been modified in order to allow better passage for fish and restore natural
stream grades at the diversion locaticns.

Figh Populations
Three fishery survey sections were established in July 19%2. An upstream

section was established near the source, a middle section at Highway 200 and a
third section near the mouth. The upstream sample revealed a resident brock
troutr fishery with CPUE of 14.5. No other fish speciles were found. No fish
were found in the middle section. The mouth section samples revealed a mixed
fishery of brook trout (CPUE 11.0), rainbow trout (CPUE of 6.0}, whitefigh
{(CPUE of 5.0}, brown trout (CPUE 1.0), cutthroat trout and longnose sucker
{(both with CPUE of 0.5). A1l rainbow, brown and cutthroat trout were juvenile
fish, including YOY brown trout and rainbow trout.

Kleinschmidt Creek

Kleinschmidt Creek ig a 2.6 mile spring creek that joins lower Rock
Creek at stream mile 0.1. 7This stream drains the southern portion of
Kleinschmidt Flat, and flows west before joining Rock Creek. The habitat was
recorded as detericorated in 1991 (Pierce 19%1). Kleinschmidt Creek has a
history of intensive riparian grazing. Woody riparian vegetation was scarce,
regulting in lack of instream woody debris, undercut banks and instream cover,
A meries of rock dams also raised the base level at several locations, forming
a stair-stepped appearance with long flat pocls separated by short sections of
over-widened, high-gradient stream. Rock dams increase water velccities in
rhe near bank, further widening the channel, and caused deposition of fine
gediment over its gravel base.

Restoration objectives
1} Restore stream channel morphology for habitat for all life
stages of trout.
2) Increase recruitment of trout to the Blackfoot River.

Restoration activities

In 1591, a 1,200 foot section of lower Kleinschmidt Creek was the focus
of a fishery restoraticn effort. The project included reconstructing the
channel and enhancing fish habitat. - Rock dams were removed, allowing the
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stream to reestablish natural meander patterns and expose underlying gravel.
Pools were also excavated and woody debris added to outside stream bends.
ghrubs and conifers, inciluding mature stocks, were transplanted from an
adjacent site to accelerate recovery of the riparian area.

Figh Popularions

Kleinschmidt Creek supports brown trout, with lower numbers of rainbow
trout, brook trout and cutthroat trout. According to historical accounts,
this stream supported bull trout. According to landowner observations, the
resident brown trout fishery has improved since restoration activities, and
reproduction is occurring in the project area.

Pre- and post-project fish surveys were taken in the lowermost portion
of the project area. CPUE for YOY brown trout increased from 10 in 1989 to 72
in 1994, three years after project completicn. This CPUE for ¥YOY the highest
recorded in the Blackfoot River drainage. CPUE for rainbow trout increased
from 0.4 to 12 during this same period. A population survey for YOY in 19%4
estimared densities at 275 fish/100 ft and 16 fish/100 £t for brown trout and
rainbow trout, respectively. Thisg survey alsc recorded very low numbers of
age 1 plus fish, indicating emigration and/or high mortality of juvenile figh.

Nevada Creek

Nevada Creek ig a major tributary to the Blackfoot River at RM 67.8. It
flows through a wide valley comprized of alluvial outwash in it's lower 12
miles {(Figure 54). Historically, this reach was probably a beaver wetland
complex but has now been converted to hay/grazing meadows maintained through
active control of beaver. The channel is predominately an E6 channel type
with some €3 near the mouth. Nevada Creek contributes a significant amount of
warter to the overall stream flow of the RBlackfoot River during low flow
pericds. Stream flow of Nevada Creek in November of 1989 was 43.8 c¢fs at the
mouth, egquivalent to 39.7 % of the Blackfoot River flow. Unfortunately
impaired water guality in Newvada Creek including: high temperatures, high
nutrient loading, and high levels of sediment decrease, rather than enhance,
water quality in the Blackfoot River. The fishery is dominated by non-game
spacies that are more tolerant to the impaired conditions than trout.
Historical accounts of the Nevada Creek fishery indicate a highly productive
system with large native fish species being common.

Afrer leaving the wide wvalley upstream of RM 12, Nevada Creek enters a
narrower alluvial valley before entering Nevada Reservoir at RM 31.7. Nevada
Reservolr was built in 1938.

Management of water releases from Nevada Reservoir appears to have been
a significant contributor to unstable channel and impaired fishery conditions
in Nevada Creek. Annual dewatering of the stream channel in July, coupled
with alteration of the bankfull discharge create a very unstable environment
in which fish have to survive. The gtream channel is a degraded E channel
type, with characteristics of C and F channels that subjects this channel and
it’s banks to extreme high erosion potential. The addition of grazing animals
to the over-steepened bankg during bank-wet seasons accelerates erosion and
mass-wasting of the banks.

Upstream of Nevada Reservoir the stream gradient increases markedly.
The stream channel is predominately a C3 type with generally improving bank
conditions. A trout fishery reappears, with brook trout dominating reaches
immediately upstream of the reservoir and westslope cutthroat in the
headwaters.

A riparian inventory of Nevada Creek was conducted below the reservoir
using methods developsd by the Bureau of Land Management and Montana Riparian
and Wetland Association (Fitzgerald 19%6). Obiectives of this study were to
assess and map the riparian health of lower Nevada Creek by management unit.
Management units were based on. land ownership, and management changes within
individual ranches. Indices of overall riparian health were generated for
each unit using measurements of wagetation, soils, geology, hydrology and
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atream banks. Results indicated 53% of the riparian zone was "at risk", 46%
was Sunhealthy” and 1% “healthy”. In general, Nevada Creek below the reservoir
had a lower health rating than areas near the mouth due to the lack of shrubs
along the bank, minimal deep-binding root masses and lateral erosion of 80% of
stream banks (Fitzgerald 19%6). This information will aid setting priorities
for rvestoration projects and will provide baseline conditions to monitor
improvements. Copies of this report are available at the Conservation
District and NRCS.

Water temperatures have been recorded at four locations in Nevada Creek
since 1994 (Appendix, Exhibit G). During the irrigation season, Nevada (reegk
Reservoir reduced average stream temperature immediately belew the reservoir;
maximum temperatures recorded at a station here remained <7Q°F. Average
summer temperatures increased up to 8°F between this station and the next
station, located upstream of the Douglas Creek confluence; summer maximum
temperatures here exceed 70°F. Douglag Creek caused average and maximum
temperatures in Nevada Creek at a station immediately downstream of the
confiuence to further increase 2°F and 9°F, respectively. Water temperatures
remained high downstream to the confluence with the Blackfoot River. Nevada
Creek appears to influence water temperature in the Blackfoot River: August
average temperatures at a monitoring station 7.5 miles downstream of the
confluence averaged 2°F warmer than a station 3.4 miles upstream of the
confluence.

Restoration needs -

Nevada Cresk has heen identified as a major source of nen-point
pollution to the Blackfoot River {Ingman at al. 1930). Water temperatures in
it excesd 79.4°F. Nevada Creek has high levels of suspended organic
sediments, and very low densities of trout (Ingman et al. 1990, Peters 1990,
Rothrock 1996) . The management of water releases from Nevada Reservoir nesds
to be addressed to alleviate both stream channel degradation and fishery
impairment below the reservoir. The reservoir’s primary purpose is for
storage of irrigation water and serves several agricultural producers with
warer. We suspect that solutions can be found to the above mentioned problems
+5 the benefit of all water users, landowners along Nevada Creek, and the
fighery resource.

Restoration objective
1) Restore water guality and fish habitat to levels suitable for trout.

Restoration activities

Tn 1990, the Nevada Creek Watershed Improvement Project began with the
North Powell Conservation District coordinating contacts and projects on
private ranch lands. Restoration of non-point pollution will require long-
term efforts, but can be accomplished with landowner cooperation. EPA 3193
Non-Point Pollution Source Program has provided the bulk of funds used to
improve land-use, water quality and reservoir management. By 1936, 12
livestock producers have developed plans to improve grazing systems. The FWP
has supported this effort by coordinating assessments of riparian health,
supporting additional funding to NRCS programs directed toward these
activities and by collecting baseline data on water temperature and fish
populations.

Fish Populations )
Fish populations were sampled in 11 sections of Nevada Creek from 1930

ro 1996 (Pigure 53). Only one brown trout wasg sampled in four shocking
sections totaling 21,484 ft of sampled stream in the lower 21 miles of Nevada
Creek {Appendix, Exhibit A}. Largescale suckers and longnose suckers were the

most abundant species in this section of stream. The sampled densities of
rhese species were the highest recorded in any tributary stream to the
Blackfoct River in six vears of sampling. Rainbow trout were present in low
densities ranging from 0.2 to 0.8 £ish/100 ft, but only in samples located
immediately downstream of Nevada Reservoir. These fish had likely moved from



Fighery Survey Locatlons for Nevada {reek arnd 12 other Tributaries

Figure 23.
in the surrounding area,

rhe ressrvoir.
rive sections above Nevada Reserveir, (RM 31 to 42.1), were sampled in

1996; four of these sections duplicated sites sampled in 1957 {(Appendix,
mxhibit BA). In the 1957 samples, cutthroal trout were present at RM's 31, 33,
and 40.8 and bull trout were present at RM's 33 and 40.8. A 19 inch bull
trour was sampisd at RM 40.8; the gize nf this figh suggests it was fluvial.
In the 1996 samples, brook trout were the mMost abundant salmonid, with
estimated densities of 2.0 to 11.3 figh/100 fr, bui were not present in the
ypstream-most sample at RM 42.1. outrthroat trout were present (1.0 to 4.4
fish/100 ft) in the upper two sections at RM’'s 40.8 and 42.1, and no longer
present in gamples at RM’s 31 and 33. No bull trout were sampled in any
sectiong in 19596,

Nine tributaries to Nevada Creek have been sampled by the Helena

National Forest since 1988. 0Of these ning, all contained cutthroat trout and

=ix contained no other trout species. Some of these populations were
hybridized with rainbow trout and posgibly Yellowstone cutthroat trout (L.
Walsh, Helena Mational Forest personal communication) .
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Nevada Spring Creek

Nevada Spring Creek, located on the eastern edge of the lower Nevada
Creek valley, flows from a single-source artesian aquifer with a constant
summertime flow of 10 to 11 cfs. At the spring source, summer temperatures
range from 44 to 45°F. Immediately below the source, Nevada Spring Creek
enters the alluvial plain of the lower Nevada Valley where stream gradient
quickly drops and the stream assumes a meandering course for 3.2 miles before
entering Nevada Creek at stream mile 6.2.

A habitat survey conducted for Nevada Spring Creek in 19%0 reported a
deteriorated condition. Beginning 0.6 miles below the source Nevada Spring
Creek stream width increases from an average of 29 ft to 57 ft in middle
reaches. The gurvey reported a wide, shallow, heavily silted stream with poor
stream bank conditions. Substrate quality was poor due to excessive sediment,
except immediately below the spring source. In lower reaches, limitving
factors included lack of spawning areas, inadeqguate pools, riffles and
undercut banks (Pierce 1991). An inventory rated riparian heath of Nevada
Spring Creek as “unhealthy” over the. entire length (Fitzgerald 1%96).
Temperature studies in lower stream reaches indicate summertime stream
temperatures elevated beyond levels considered optimal for trcut. Poor
habitat guality severely limits reproduction, recruitment of adult fish able
to inhabit downstream reaches of the stream.

Nevada Spring Creek is one of our highest priority streams for
restoration in the Blackfoor River. It has the potential to 1) significantly
improve fish recruitment in a recruitment poor reach of the Blackfoot River;
and 2) significantly decrease water temperatures in the Blackfoot River during
the summer low flows period.

Restoration obiective
1)Regtore habitat suitable for cold water trout fishery.

Restoration activities

Tn 1990, nhabitat restoration project was developed for a .75 mile
section of the spring creek. The project included fencing livestock from the
stream, planting willows in the riparian area, and installing woody debris in
the stream. Conifer bundles were placed along the inside of stream bends to
force the deposition of sediment and speed the process of stream narrowing.

Figh Populationsg
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Nevada Spring Creek, 1930 and 199%4.
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Rock Creek
Rock Creek, the main tributary to the lower North Fork of the Blackfoot

River, is formed by the confluence of Salmon and Dry creeks on the
northeastern edge of Kleinschmidt Flat. This stream flows 8.2 miles in a
south-westerly divection, joining the North Fork of the Blackfoot River at RM
6.2. Its flow measured 53 cfs on July 24, 198%. Kleinschmidt Creek joins
Rock Creek immediately upstream of the North Fork junction. Rock Creek
occupies a channel historically formed by a braided glacial outwash stream.
Upper Rock Creek skirts the foothills on eastern edge of Kleinschmidt Flat (RM
5 to 8) before entering the Flat where it losses water Lo alluviuam and
irrigation. In the lower portion of Kleinschmidt Flat, groundwater surfaces,
forming the spring creek portion of Rock Creek.

Rock Creek is in degraded condition, except in areas where habitat
restoration has recently occurred. Under natural conditions, the Rock Creek
channel type is generally stable if well vegetated, unless stream banks are
damaged. Groundwater inflows and saturated streambanks in this channel type
increase sensitivity to bank damage.

A habitat survey was completed in 1990 on the lower 1.4 miles of stream
(Pierce 19%1). This survey recorded a shallow, wide stream. Lack of pools
and instream cover, dewatered sections, barriers to fish passage, and loss of
woody riparian vegetation were factors limiting the fishery. Irrigation
practices, irrigation diversion structures, culvert croasings, livestock
grazing, tilling streambanks and riparian timber harvest all contributed to
the poor condition of the streawm.

In 1994, another habitat inventory was completed from RM 1.4 to 8.2,
The condition of the stream and riparian area in this section was severely
degraded, being extremely wide and shallow. Livestock had sheared wet banks.
Logging has also impacted the stream channel, as evidenced by the lack of
instream woody debrig and mature riparian trees. A representative Cross
section profile of the chammel at mile 3.7 had a base flow wetted width of 35
£t and a maximum depth of 6 in. According to our measurements, normal
pankfull channe! width and depth for this channel type (EB) are 8 ft and 18
i, respectively.

Restoraticn objectives
1} Remove barriers to fish migration.
2} Restore natural stream morphology Lo improve rearing and spawning
habitat for all fish using the system,

Restoration activities

High potential for improved fisheries through regstoration and a
motivated landowner provided the catalyst for a comprehensive restoration
project on lower Rock Creek. Restoration activities began in the lower 1.2
miles of Rock Creek in 1990. Six barriers to fish passage (culverts, dams and
diversions) were removed and more efficient diversion structures created at
rwo headgates. Conversion from flood to sprinkler irrigation was made,
improving water management and conservation, and.allowing increased stream
flows in 900 ft of channel. Stream habitat was enhanced by narrowing the
channel, adding woody debris and planting riparian shrubs and conifers over
the entire length of the project. Management of livestock grazing in riparian
areas hasg improved.

Ar the upper end of Rock Creek, a 1.8 mile habitat restoration and
enhancement effort (RM 6.4 to 8.2) was undertaken beginning at the confluence
of Dry and Salmon creeks in 1996. The project focused on restoring stream
dimensions and habitat features to E4 and E6 channel types. This and
adjoining downstream projectg include improved riparian grazing management
using deferred and rotational grazing systems for three miles of upper Rock
Creek. Changes to riparian management also include developing offstream
watering sites, improving livestock fords and planting riparian shrubs.

Water conservation measures are now being considered in the Salmon
Creek drainage which if implemented should improve stream flows in Rock Creek.




56

Figh Populations

The fishery in Rock Creek is dominated by rainbow trout and brown trout,
with low numbers of brook trout and very low numbers of cutthroat trout and
pull trout in lower reaches. The relative abundance of cutthroat trout and
prook trout increases in the upstream direction (Appendix, Exhibit A). Rock
Creek historically supported spawning migrations of bull trout and cutthroat
rrout, and also was a migration corridor between the North Fork Blackfoot
River and the Coopers Lake and upper Dry Creek drainages.

Baseline fishery information was collected in four sectiong of lower
nock Creek in 1989 (Peters 1990). 1In 1994, the same sections were resurveyed.
Survey resultg showed an increasing abundance of rainbow trout, brown trout
and brook trout in all sections. Juvenile bull trout, absent from the 1989
gurvey, were present in very low numbers in the upper portion of the project
area in 199%4.

pre- and post-project population surveys were made at RM 0.7 in 1990 and
1994. The survey section was located in a channel segment with a history of
dewatering and was upstream of three barriers to fish passage. Densities of
YOY brown trout increased significantly from 6.4 to 42.9% fish/100 ft from 1990
to 1994. Brown trout one year of age and older increased from 0.0 to 2.3
fish/100 ft. Rainbow trout one year of age and older also increagsed from (.6
to 1.9 fish/100 fr {(Appendix, Exhibit C). A CPUE for YOY rainbow trout at
this location was 0.2 in 1990 compared to 28.1 in 1994. A mature 20 inch bull
crout moved into lower Rock Creek in 1994 and occupied the upstream pool of
the project area from early to mid-summer. This fish could not ascend further
due to an extremely shallow channel immediately upstream of the project area.
The timing of entry into Rock Creek by this figsh may indicate the migratory
life-history form still exists in the upper drainage.

Two other baseline population surveys were completed in two future
project areas (RM 6.4 and 7.5) during summer 1996. These samples were taken
in sections heavily damaged by livestock; riparian vegetation and fish habitat
were in poor condition. Brook trout > 4.0 in. TL were the most abundant trout
with an estimated denzity of 3.6 to 7.0 f£ish/100 ft. <Cutthroat trout were
present in low numbers: densities of YOY ranged from 0.0 to 1.5 fish/100, and
age 1 plus from 0.2 to 1.7 f£ish/100 ftr (Appendix, Exhibit C). .

Salmon Creek :
galmon Creek, the outlet stream to Coopers Lake, flows 1.7 miles ta its

union with Dry Creek; the confluence of these streams forms Rock Creek.

Salmon Creek contributes the majority of the upper Rock Creek discharge during
bage flow periods. Coopers Lake ig a 300-acre oligotrophic, glacially-formed
iake. Due to natural regulation of flow from the surface of the lake, Salmon
Creek maintains fairly stable flows, very <lean substrate, low turbidity and
low levels of nutrients. Immediately downstream of the outlet, Salmon Creek
enters a steep, heavily forested canyon where it cascades through confined
step/pool series of boulders and cobble. Gradient drops quickly at the
mountain-Kleinschmidt Flat interface.. Salmon Creek enters Spawn Lake, a gsmall
irrigation reservoir. Downstream of Spawn Lake, Salmon Creek is an impaired
low gradient, slightly sinuous, meadow stream with gravel gubstrate. Stream
£fiow measured 32.9 cfs at Spawn Lake on June 22, 1895,

The fighery in Salmon Creek is impaired due to poor figh passage, losses
of fish to irrigation cenals, dewatering of the stream channel, channel
alterations and past streamside management. The Spawn Lake outlet structure
requlates irrigation withdraw from Spawn Lake and prevents the upstrean
movement of fish. One guarter mile downstream of Spawn Lake, another
irrigation canal diverts additional flow from the stream. This diversion
structure also inhibits the upstream movement of fish. Both diversions
entrain fish. During the month of June, these diversion take 13 to 19 cts
“from the stream to irrigate approximately 410 acres, £0% with gprinklers.

Habitat in lower Salmon Creek has been impacted by alterations to the
channel and past land-use practices. Lack of ingtream woody debris has
reduced habitat complexity. Rock dams exist, creating a widened channel,
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simplifving habitat, and causing deposgition of fine sediment. A corral
adiacent to the stream has damaged the streambank and contributed sediment and
animal waste to the stream. A 2,000 foot section of middle Salmon Creek alsoc
was channelized, creating a linear, uniform stream lacking habitat features.

Restoration cbiggtives
1) Restore natural stream channel morpholegy to improve spawning and
rearing habitat for trout.
2} Restore migration corriders for native fish.
3) Improve recruitment of trout to the Blackfoot River.

Restoration activities

In 1996, a Denil fish ladder was fitted to the outlet structure of Spawn
Lake. A comprehensive fighery improvement project, including meore fish
passage facilities, habitat enhancement, increased stream flows and changes to
streamside management has been developed and is scheduled for implementation
during the 1997 field season {(Appendix, Exhibit F).

Figh Populations

The Salmon Creek system supports brook trout and low densities of
cutthroat trout and bull trout. Three sampling sections were established on
Salmon Creek and two established in irrigation canals. Sections in the stream
were located downstream of the ocutlet to Coopers Lake, downstream of Spawn
Lake, and in the channelized reach near the confluence of Salmon and Dry
creeks. Brook trout:
5.3); cutthrcat trou .
in lower numbers. Cutthroat trout YOY were sampled downstream of Cocopers Lake
and ‘juvenile bull trout were found immediately downstream of Spawn Lake.
nongnose dace, sculpins and crayfish were common throughout the system. Among
all samples, the highest CPUE rates were recorded in the irrigation canals
{(Bppendix, Exhibit A).

Shanley Creek ‘

Shanley Creek, a second-order fributary to Cottonwood Creek, flows south
nine miles through forested mountainsg and low-rvelief knob-and-kettle
topography, including alluvial outwash. It enters Cottonwood Creek at RM 5.5.
Base flow measured 2.0 cfs on November 13, 19%1. Land use in the drainage
consists primarily of timber harvest in mid- to upper portions, and livestock
grazing and hay production in mid- to lower porticns. The lower two miles of
Shanley Creek flows through land managed by the Bandy Experimental Ranch,
owned by the Montana University system,

Three irrigation diversionsg and one irrigation pump pull water from the
lower 1.6 miles of Shanley Creek. Two of these diversions entrain fish. The
harvest of riparian timber has reduced recruitment of large woody debris to
the channel, simplifying habitat. Livestock grazing has also damaged
streambanks and caused sediment to accumulate in portions of lower stream
reaches. Bollman (199%6) reported moderate impairment of macroinvertebrate
community in the lower reach.

Restoration obiectives
1) Restore habitat for all fish species,.
2} Resteore migration corridors for natilve species.
3) Reduce loses of fish to irrigation canals.

Regtoration activities :

The University of Montana, Montana State University, FWP, and FWS are
cooperating on twe projects to improve riparian areas and fisgheries on the
Bandy Experimental Ranch. An exclosure fence was constructed on the lower 0.5
miles of Shanley Creek in 1994 to measure the effect of livestock grazing on
the riparian plant community. This project also includes pre- and post-
treatment monitoring of the fishery. A second project installed an
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rexperimental®, self-cleaning paddle wheel-driven fish screen on a diversion
canal to the Bandy Reservoilr. This project was designed to reduce loss of
westelope cutthroat trout to the reserveoir canal. The Bandy Ranch is
implementing a study of grazing BMP’'s for riparian areas located in the middle
portion of drainage.

Figh Populations
Brown trout are the most abundant trour in the lower one mile of stream.

A rransition to a cutthroat trout and brook trout fishery cccurs at
approximately RM 1.0 (Appendix, Exhibit A). BRull trout are not present in
recent samples, although local residents report catching spawning adults in
the 1960's. Bull trout currently exist in all drainages adjacent to Shanley
Creek.

Three monitoring staticns were established in the lower stream, RM's
¢.2, 1.4 and 1.6, and one station established in a canal to the Bandy
Regservoir. Two stations, RM 0.2 and 1.4, and the canal station, were
gstablished in 19%3. The third, RM 1.6 was esgtablished in July 1996 to
provide baseline fisheries information for the study of grazing BMP's; it is
located immediately downstream of a major diversion.

The monitoring station at M (.2 was established prior to the exclusion
of livestock from the streambank; this section was resurveyed in 1396, two
vearsg post-treatment. Over this time, densities of brook trout 4.0 in. TL
increaged from 1.7 to 8.0 fish/100 ft and brown trout densities 4.0 increased
from 2.3 to 4.5 fish/100 ft. The station at RM 1.4 is located immediately
upstream of a diversicn. The density of cutthroat trout 24.0 in., at this
location was 4.1 fish/100 ft and the density of all brook trout 10.9 fish/100
fr., The dengity of cutthroat trout 4.0 in. at RM 1.6 were 2.6 fish/100 fr
and the density of brook trout >4.0 in. TL 5.6 were fish/100 £t, approximately
double the density of cutthreoat trout.

The irrigation canal at RM 1.6 was sampled in 1993 to assgess the number
of entrained fish. This canal was screened in 1994, and resampled in July
1286, Juvenile and adult curthroat trout and brook trout were sampled in the
ditch prior to sgcreening, but only YOY brook trout were sampled below the
gereen in 1996 (Appendix, Exhibit A).

Warren Creek

Warren Creek, a second-order tributary to the middle Blackfoot River,
originates on the north side of the Ovando Valley and flows southwest 14 miles
to its confluence with the Blackfoot Riwver at RM 50. Its base flow is an
estimated 5 cfs. Warren Creek flows through knob-and-kettle topography,
alluvial outwash plains, and ranch lands. Its water is used for irrigated hay
production and livestock watering. Irrigation withdraw causes the middle
section of Warren Creek to dewater, but the lower section is influenced by
gprings and remains perennial.

Some riparian areas in the mid- te lower portion of the stream have been
cleared, heavily grazed, dredged and straightensd. These activities have
destablized banks, elevated sediment levels, lowered stream flows and formed
barriers to fish passage. Several culverts and irrigation structures have
also altered channel dimensicons and created fish barriers in lower portions.

A fish kill was reported in lower Warren Creek on June 23, 1992, probably a
result of dewatering and temperature stress. Riparian management and
condition of stream habitat improves dramatically in the lower half mile of
the stream.

Restoratrion obijective
1} Restore riparian vegetation and stream habitat for all life cycle
stageg of fish.
2) Improve recruitment of trout to the Blackfoot Riwver.

Regtoration acrivities
A& cooperative effort to improve water guality and fisheries on four
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ranches along Warren Creek has occurred since 1991. Through 1996, completed
projects include removing three feediots from the stream, removing three fish
passage barriers (two culverts, one irrigation dam) in lower Warren Creek,
implementing improved riparian grazing BMP’'s by cross fencing pastures,
developing riparian pastures, developing offstream livestock watering for four
miles of stream and planting shrubs along 1 mile of the lower channel.

Figh Populations

Warren Creek supports a brook trout fishery in middle reaches and mixed
fishery in lower reaches. The fish population in this stream has been
surveyed in five gites since 1991. Three sites were established in lower
reaches, (RM‘'s 0.1, 0.4 and 1.1}, and three in middle reaches, (RM's 3.6,4.9
and 8.2). In the lower sectiong, sgurveys revealed a mixed fishery comprised
of mountain whitefish, brown trout, and rainbow trout. Densities of these
three species declined in upstream sections: CPUE for mountain whitefish
declined from 25.8 at EM 0.1 to 5.6 at RM (.4. CPUE for brown trout declined
From 12.9 at RM 0.1 to 3.7 at RM 1.1. C(PUE for rainbow trout also decreased
From 5.9 to 0.5 at RM 1.1, Low numbers of brocok trout, longnose sucker and
largescale sucker were also recorded in these samples (Appendix, Exhibit A).

A diversion structure creates a barrier to fish passage at RM 2.0.
Above the structure, low numbers of resident brock trout comprise the trout
fishery; longnose suckers are also present. The abundance of brock trout in
Warren Creek increases to 11.7 fish/100 ft at RM 8.2. COne mature cutthroat
trout was also sampled in this saction.

West Twin Creek

West Twin Creek is a basin-fed, third-order stream originating from the
slopes of Wisherd Ridge and Sheep Mountain in the Lolo National Forest. It
flows southerly through foothills and a mixture of Plum Creek Timber Company
and private land to its confluence with the Blackfoot River at RM 10.6. A
grade control structure installed above the Highway 200 culvert crossing
failed to inciude fish passage design features and is a fish barrier.

Restoration cbiective
1} Modify a stream grade control structure at a stream crossing to
include plunge pools for accommodating fish movements through the
structure.

Restoration activities

Migration routes and plunge pools were created in the structure as part
of mitigation for channel disturbance on a local highway project. No project
evaluations have been completed on thig project.

Figh Populations

Fish population samples were collected in August 1596 at RM 0.1. A
mixed fish population was comprised of rainbow trout {CPUE of 3.1} and
cutthroat trout, brock and brown trout (CPUE's of 1.5 each). This mixed
species assenblage may indicate successful migration through the grade control
structure.

RESULTS: PART IV

ADDITIONAL FISHERY INVESTIGATIONS ON BLACKFOOT RIVER TRIBUTARIES

Arrastra Creek : -

Arrastra Creek is a second-order stream entering the Blackfoot River at
RM #8.8. The stream is 13 miles long. Its headwaters are mostly high
gradient and cascading, with occasional low gradient benches. The lower reach
is & beaver influenced area; near the confluence with the Blackfocot River,
Arrastra Creek slows in a series of beaver ponds. The upper-half of the
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drainage is managed by Helena National Forest, while the lower-half is
privately owned. Recent harvest of timber occurs on some sectionsg of private
land. A 50-foot culvert with a three foot drop exists at a crossing for
Forest Service Road in the upper drainage. Cutthroat trout and a bull trout
were sampled below the culwvert in 19%6, but nc fish were sampled immediately
albove it in 1989, indicating the culvert is a barrier to upstream movement.
Modifying the culvert to allow access to the low-gradient benches upstream
would provide spawning sites not otherwise abundant to fish in this secticn of
gtream.

Fish populations in Arrastra Creek were sampled in four sections in
1989.: thosge results are presented in Peters (1%%0). In 1996, two of these
sections {RMs 0.5 and 2.3) were sampled again, revealing large differences in
the species composition and abundance. While only brown trout were sampled at
BM 0.5 in 1989, brown trout, cutthroat trout and brook trout were present in
1996 (Appendix, Exhibit A). Similarly, while brook trout and brown trout were
sampled at RM 2.3 in 1983, bull trout and cutthroat trout, in addition te
nroock trout and brown trout, were sampled in 19%6. Brook trout and brown
trout were the most abundant trout in both years. YOY comprised the majority
~f the catch for both of rhese species in 1996, indicating this gsection of
stream is used for spawning,

Douglas Creek
Douglias (reek, a basin-fed, third-order straam, originates in Powell
County on properties of mixed ownership. From its headwaters, it flows
easterly through BLM, Plum Creek Timber Company land and twe small, privately
owned reservoirs in the lower third of the drainage. It enters Nevada Creek
at RM 4.4. Mid- to lower sections of Douglas Creek are degraded (Figure 55;.
Figh were gurveyed at
three Jocations, RM's 0.2, 8,000
8.0 and 15.3, in August - SURVEY SECTIONS/MILEAGE
1994, A CPUE of 10.3 o
cutthroat trout was found at 5,500 ~ . ' ////
RM 15.3; the stream was : -
impacted by high amounts of eian
gediment at this leocation. 5,950 - g
At RM 8.8 the stream " nesemvoin
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Bast Twin Cresk STREAM MILEAGE
Eagt Twin Creek flows
gourherly from its origin in
Lolo Mational Forest in
Missoula County teo its confluence with the Blackfoot River at RM 10.8. It is
a basin-fed, second-order stream with lower reaches influenced by encroachment
from the Gold Creek Road and a large cuivert at RM 0.2 which has impeded the
movement of fish since the 1970's (FWP, unpublished data). East Twin generally
supporte low numbers of rainbow trout, brown trout, cutthroat trout and brock

trout.

Figure 5%. Douglas Creek Longitudinal Profile.

Finley Creek
Pinley Creek is a small tributary to Placid Creek located in the
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rlearwater River drainage. It originates in a low relief drainage in a
cection of forest dominated by commercial timber harvest. The lower gection
of the stream flows through pasture lands were heavy grazing has gseveraly
damaged stream banks. Fish were sampled at RM 1.9 in Finley Creek. At this
1ocation low numbers of cutthroat trout and brook trout were collected. CPUE
was 3.6 and 2.2 for these LWO species, respectively. Sculpins were recorded

as common in the sample.

Frazier Creek
Frazier Creek, a small, basin-fed third-order strean, originates in the

carnet Mountain Range, and flows westerly, entering the nlackfoot River at RM
59.4. This stream flows through two small reservoirs used for irrigation. In
lower reaches, the stream channel is severely damaged, preventing fish
passage. Leary (1994) reported a pure population of westglope cutthroat trout
in this stream. Although not comparable to CPUE in streams, a 1994 gurvey of
the upper reservolir had a CPUE of 40 fish per hour.

Hogum Creek .
Hogum Creek is a swmall tributary to the upper Blackfoot River that

drains from the Garnet Mountainsg and enters the mainstream at RM 119. After

flowing through a steeply forested drainage, it enters a willow wetland
heavily influenced by beaver.. A survey near the mouth recorded a cutthroat
dominated fishery with CPUE 7.4, brook trout with CPUE 5.6 and mountain

whitefish CFUE 0.9.

Humbug Creek
Humbug Creek is a small tributary to Poorman Creek located on the south

side of the Lincoln Valley. The stream flows northwest for 3 miles from
mountainous terrain through low relief glacial topography. The gystem 18
influenced by beaver wetlands and tand use practices including farming,
grazing practices and irrigation in the lower basin. Sections of the lower
channel have been plowed and are essentially nonexistent in the downstream-
moat portion of the drainage. Tn July 1995, a 500 foot section was sampled
at M 1.7. The survey recorded cutthroat trout and longnosed dace, with CPUE’S

of 13.8 and 0.2, respesctively.

Lincoln Spring Creek
Lincoln Spring Creek is a large gpring creek flowing through the town of

Lincoln. This stream provides a significant percentage of the upper Blackfoot
River flows during low flow periods. This spring creek is negatively affected
by residential development (including septic wastes), loss of instream woody
structure, and stream crossings. According to local accounts, it
historically contained bull trout and cutthroat trout, but none have been
recorded in the 1995 sampling etffort. Population gurveys were made at three
1ocations, RM’s 1.4, 2.1 and 2.4, in July 1995. For a spring creek
environment, densities of brown trout =4.0 in. were low at all locations with
esrimared densities of 4.2 to 8.9 fish/100 fr. Brook trout and sculping wers

recorded in the sample.

Lodgepole Creek
Lodgepole Creek is the primary tributary to Dunham Creek. Although it

appears unimpaired, the fishery is probably indirectly affected by degraded
conditions and intermittent sections in Dunham Creek that prevent fish from
accessing the stream. 5 540 foot section of lower Lodgepole Creek, RM 0.4,
was sampled, revealing a native fish community of cutthroat trout and bull
trout. Eighty-one percent of the catch consisted of cutthroat and 19% bull
trout, 4.1 and 0.9 CPUE, respectively. One mature, Fluvial bull trout (20 in
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TL) was captured, but no YOY. This stream is one of the few in the Blackfoot
River drainage with a native fish assemblage that includes bull trout,
sculpins and tailed frogs. A natural barrier to upstream movement exits at RM
0.75; limited spawning habitat for bull trout exists below this point. Ko
redds were found during a survey on Seprtemper 16, 1%956.

McCabe Creek
McCabe Creek is a small, second-order tributary to Dick Creek (Appendix

Ay . it flows westerly from a catchment basin on Spread Mountain in Lolo
National Forest, joining Dick Creek at RM 3.8. This stream supports good
numbers of cutthroat trout, including juveniles, and low numbers of brook
rrout. 1t is affected by dewatering, logses of Lish to irrigation ditches and
a fish migration barrier at the county road crogging leocated at RM 2.5.

In 1992, fish population surveys were taken above and below the culvert.
Fish densities were recorded at 23.2 £ish/100 ft above the culvert compared LO
4.9 fish/per 100 £t below the culwert. The surveys included recording higher
numbers larger cutthroat trout below than above the culvert. A small ditch,
located at RM 2.2, was sampled and cutthroat trout captured with a CPUE of

4.0/100 ft.

Murray Creek
Murray Creek 1s a second-order stream, jocining middle Douglas Creek at

BM 10.6. This basin-fed stream flows through checkerboard land ownership
including Plum Creek Timber Company, BLM and State Trust. The lower third is
privately owned. In August 19924, a single-pass survey at RM 3.0 recorded
cutthroat trout with CPUE of 9.3 and sculpins. Thisg sample occurred in a
reach impacted by grazing and seasonal barviers Lo fish movement at road

crossings.

Morrell Creek
Morrell Creek ig a large stream that drains from the west side of the

Swan Range, joining the Clesrwater River at RM 18.3 Two fishery samples were
taken at KM=z 0.1 and 4.3. Brook trout, brown trout and bull trout were
present in the lower section with a CPUE's of 6.9, 7.5 and 0.3. The bull
trout in this sample were probably adfiuvial, rearing in Morrell Creek before
emigrating to Salmon Lake. At RM 4.3, the abundance of cutthroat trout and
hull trout increased, CPUE 6.3 and 6.0 respectively, while abundance of brook
rrout decreased to a CPUE of 1.7. Sculpins were reported in both gections
wirh densities common and abundant in the upstream and downstream gamples,
respectively. One bull trout redd was observed at RM (.5 during a survey
conducted September 20, 1996.

Owl Creek
owl Creek, the outlet stream of Placid Lake, is a major tributary to the

lower Clearwater River. It flows east 4.3 miles to its junction with the
Clearwater River at RM 15%.6. Thé stream is influenced by a water control .
structure at the lake outlet that is a fish passage barrier. Owl Creek was
pogsibly the site of log drives, as little wood exists in the channel and
habitat is generally simple riffles. Fish surveys were conducted in three
section of Owl Cresk in August 1990 at RM‘s 1.2, 2.4 and 4.2Z. Brown trout,
rainbow trout, mountain whitefish, largescale sucker, northern squawfish,
redside shiner and longnose dace were sampled. The downstream gsection had the
highest species diversity of all sections. Densities of brown trout {CPUE 1.2
to £.5) and rainbow trout {(CPUE 0.8 to 1.5) were low for a strean the gize of

Owl Creek.

Spring Cresk
Spring Creek is a primary tributary to upper Cottonwood Creek, entering
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ar RM 11.9. This stream has fish passage problems and has recently been
diverted from its historical channel. The Blackfoot tributary inventory work
(Peters 1990) incorrectly recorded Spring Creek as a Cottonwood Creek section
at BM 12.4. This 198% sample recorded a cutthroat trout dominated fighery
with CPUE of 8.3, with lower numbers of bull trout (CPUE C.7) and brock trout
(CPUE 0.2); sculpins were present in the sample (Peters 1390). At the time of
rhe 1989 survey, the stream had just been diverted. Bull trout in the sample
were believed to originate from the Cottonwood Creek population.

Spring Creek (2) :

Thig is a small meadow sSpring creek that is a tributary to Placid Creek.
Streamside grazing has damaged streambanks in places. A fishery survey at RM
0.2 recorded cutthroat trout with & CPUE 2.1 and sculpins as the two fish
species present in this stream.

Wasson Creek
Wasson Creek is a small basin-fed Garnet Mountain stream and tributary

to upper Nevada Spring Creek. Land uses in the drainage includes grazing,
timber harvest and irrigated hay production. The fishery is impaired in
places by streamgide grazing and dewatering; barriers to fish passage occur in
lower reaches. Wasson Creek containg cutthreat trout, with low numbers of
brown trout present in lower reaches. In ARugust 1991, five surveys of fish
population were completed in the lower three miles of channel. CPUE for
cuttchroat trout declined in the downstream direction from 26.7 at RM 3.0 to
0.5 at BM 0.9, but increased to .8 at the confluence. A low density of brown
trout was recorded in the lower 0.6 miles of stream.

Willow Creek .

Willow Creek is a small tributary to the upper Blackfoot River The
stream originates in the Dalton Mountain area of the Garnet Mountainsg, L[lows
north 9 miles through forest and agricultural bottom lands before digcharging
inte the Blackfoot River at RM 102.5. The lower rveach of stream isg impaired
from riparian management practices, instream structures (including undersized
culverts). The fishery was sampled at RM's 1.7 and 5.6. Cutthroat trout were
rhe most abundant fish in the upper section with a CPUE 18.0, followed by
brook trout with a CPUE of $.0. At RM 1.7, low numbers of brown trout (CPUE
2.0} were recorded in the sample.

Yourname Creek

Yourname Creek, a small stream originating in the Garnet Mountains, and
flows north 4.5 mileg to its confluence with the Blackfoot River at RM 65.3.
Land uses in the drainage include timber harvest, livestock grazing and hay
production. Water is used for irrigation and livestock watering. At least
one major irrigation diversion utilizes water from Yourname Creek, entrains
cutthroat in the irrigation system. Riparian grazing impacts the lower
riparian area in places. In August 1992, a population survey at RM 1.8 showad
high densities of YOY cutthroat trout with a CPUE 13.1 and age 1 plus fish
with CPUE 18.1. Yourname Creek has potential as a source of cutthroat trout
recruitment to the Blackfoot River.

EXECI'TIVE SUMMARY

Blackfoot River Fishery 7
Lower segments of most tributaries in the Blackfoot drainage contain

populations of brown trout. Downriver of Nevada Creek, the lower segments of
most tributaries also support populations of rainbow trout, particularly
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yvounger age classes. From 1990 to 1996, fishery inventories were completed on
an additional 33 tributaries to the Blackfoot River, five of which were
located in the Clearwater River drainage. OFf the 52 streams sampled since
1988, pull trout were present in 13 and westslope cutthroat trout pressnt in
46, No new populations of bull trout have been identified since 1%8%5. The
legal harvest of bull trout and cutthroat trout was eliminated with the
adoption of catch-and-release regulations in March 1850. Regulations for
rainbow trout and brown trout alsc changed, shifting from the taking of five
figh to three fish undsr 12 in. Thesge regulations were designed to increase
survival of spawning size fish to enhance reproduction and recruitment.

We observed a significant decline in the estimated densgities of rainbow
and brown trout in the Blackfoot River from 1993 to 1996 in monitoring
sections near Johnsrud Park and the Scotty Brown Bridge. The declines
appeared most severe on the smaller size classes {4.0 to 12.0 in. TL).
Fztimated densities of larger brown and rainbow trout had increased 200 o 500
percent from 1990 to 1593 in the Scotty Brown Bridge and Johnsrud sections.
Johnsrud rainbows trout > 12.0 in. TL declined to 1990 levels in 19%6. The
Scotty Brown bridge rainbows > 14.0 in. TL declined from the high densities in
1993 of 15.7 £ish/1600 ft. to 10.6 in 1356,

The cause of significant declines in rainbow and brown trout pumbers in
1996 may be related to the “ice flows” of February 19%6. Both species rely
almost exclusively on the Blackfootr River’s near shore zones for rearing of
juveniles. This zone was severely impacted by the “ice flow” that scoured
stream substrates and removed near shore willow cover., The near shore willow
cover provides crirical resting habitat during high flew periods. Resting
habitat appears to be limited during high flows in the confined Blackficot
River channel based upon electrofishing catch and high success in these areas
during peak flows. Doyle et al (1%93) witnessed severe channel disturbance in
British Columbia and documented fish losses as a result of river ice break-up.
Other potential causes of population decline in 1996 could be low stream flows

- from 1992 to 1995, Angling in not a likely cause, mainly because the impacts
affect the small size groups not normally associated with angler impacts.
Wnirling disease is also not suspected as it has not been detected in the
Blackfoot River samples vyet.

Blackfoot River Specisl Fishing Regulstions of 1330

The Rlackfoot River was the first western Montana stream to include the
uze of natural bait in a special regulation water. A Blackfoot River user .
survey conducted during the regular fishing season in 1994 fdund that 30% of
the anglers were natural bait anglers (Peters 19%5). The purpose of the
special regulations were to re-establish healthy numbers and age structures of
native and non-native fisgh. Decreasing angler harvest of larger fish, along
with improving recruitment in middle and upper reaches of the Blackfoot River
were Qur primary means to attain recovery of fish populations.

Increased rainbow, brown, and cutthroat trout populations through 1993
in the Scotty Brown and Johnsrud monitoring sections give evidence that
including natural bait anglers in special regulation waters can work. Some
factors that may have assisted in this apparent success include: 1) large size
of special regulation water (entire drainage), 2) special enforcement efforts,
3) better than normal signing of regulations, 4) relatively low angling
pressure compared to other Montana streams, and 5) increased news media
coverage about Blackfoot River problems has heightened awareness among
anglers. The relatively high mortality of natural bait caught and released
figh, reported in the literature, can be greatly reduced by the natural bait
angier through one technique change: Do not let the fish swallow the bait.
This can be accomplished by setting the hock immediately upon feeling =
strike, by not “scaking” baits in pools, and by holding cnto the fishing pole
at all times while fishing. Many long-time natural bait anglers already use
rhege technigues. They may be part of the reason for these initial successes.

In the lower reaches of the Blackfoot angling pressure is approximately
800 to 1000 angler days per mile per year. It is unknown when catch and
release mortality will become significant enough Lo reverse the positive fish
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population trends already cbserved.

Blackfoot River Restoration

The Blackfoot River drainage in west-central Montana is the site of a
major river basin restoration effort. The effort began in 1988 with the
initiation of studies to identify the reasons for declining stocks of
sportfish perceived by anglers. The study efforts identified two major
agquatic resource problems in the drainage: 1) toxic mining wastes entering the
headwaters and 2) degraded tributary streams. The hsadwaters Loxic mine waste
clean-up is being managed through DEQ, State Super Fund statues and the
“Volunteer Actions” of the responsible parties.

The resource problems associated with the degraded tributaries are being
addressed through landowner-agency cooperative efforts. From 1950 to 18996,
restoration of stream habitat and water guality, wetlands and rangelands in
rhe Blackfoot River drainage has occurred. Most sffort has focused largely on
improving riparian management of tributaries to the middle reaches of the
Blackfoot River. Fishery restoration projects have been completed, or are
progressing, in 23 streams, These projects have included removing barriers to
figh migration, restoring and enhancing trout habitat, protecting critical
apawning habitat, enhancing riparian vegetation, wetlands and instream flows;
developing low impact riparian grazing strategies, removing streamside
feedlots and developing arsas for off-stream iivestock watering (Appendix,
Exhibit D)

The distribution of native fish in the Blackfoot River extends from
extreme headwaters to large river reaches. The envirconment in which native
fish evolved is varied: streams originate in alpine tundra, flow through
subalpine forest and montane woodlands, and finally enter a semiarid,
glacially modified enviromment before joining the Blackfoot River. Fish
evolved with drought, underfit and intermittent stream channels and beaver
activity. The co-evolution of fish and a highly variable physical habitat,
regulted in complex movement patterns, specific spawning and rearing behavior.
Thegse fish further evelved with high quality habitat which included complex
pools, lower sediment levels and cooler stream temperatures than are currently
found in many tributary systems. Bull trout and cutthrcat trout tend to
reproduce higher in the tributaries and rear for longer time periods in upper
srream reaches before migrating to the mainstem environment than rainbow or
brown trout. While this behavior may insclate sensitive early life stages
from environmental extremes in the mainstem system, reproduction and rearing
higher in the drainage also increase wvulnerability of native fish to human-
caused alterations of tributary ecosystems such as habitat degradation,
impaired fish passage and fish losses to irrvigation canals.

widespread degradation of tributaries to the Blackfoot River has
oocurred. This degradation has negatively affected fish, particularly native
fluvial trout, which spawn only in tributaries and require a connected river
gystem to maintain their life-history. The conservation of native fish in the
Blackfoot River drainage requires the recovery of stream habitat and system
connectiviry. With these requirements in mind, efforis to restore fisheries
have been completed, or are progressing, in 23 tributaries. Improvements to
fish hapitar, wetlands, or rangelands have been made in 16 of these streams.
Connectivity in the drainage has been improved by removing migration barriers,
increasing instream flows, and screening irrigation ditches on 20 streams. To
date, over 200 miles of tributary waters been affected by these efforts.

While projects are generally designed to target all life-history stages of
native fish, other species may also benefit. From 1%8% to 1996, the abundance
of westslope cutthreoat trout over 12 in. has increased in the middle reaches
of the mainstem Blackfoot River.

The abundance of bull trout is increasing in some core watersheds that
have received restoration activities. Habitat or fish passage projects have
been completed, or are progressing, on five of seven core watersheds,
influencing approximately 8¢ miles of fluvial bull trout and cutthroat trout
habitat. Fish passage barriers were removed in nine additional major
tributaries where bull trout and/or westslope cutthroat trout historically
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spawned, improving connectivity to approximately €0 additicnal river miles.
Combinations of instream habitat enhancement, and riparian and upland
management measures are beginning to reduce levels of sediment and
temperature, impacts that are considered deletericus to native fish.

Bull trout conservation requires the protection and/or improvement of
nodal habitat in the mainstem Blackfoot River. The mainstem Blackfoot River
provides importance wintering and cold thermal refuges when streams and rivers
warm. Areas of thermal refuge include confluence areas of cold streams, even
rhough these stream may not currently support bull trout. Watershed
restoration can help reduce stream temperatures and help provide thermal
refuge.

The digstribution of rainbow trout and brown trout in the drainage is
iimited to the mainstem and lower portions of triburaries. In the lower half
of the Rlackfoot River, reproduction and rearing of these fish occurs in lower
reaches of tributaries. Aalthough densities of rainbow and brown trout YOY
have improved in several key spawning areas, densitiesg of juvenile figh in the
mainstem remain lower than expectad. This indicates high mortality of
juveniles upon entering the mainstem Blackfcot River. Improved rearing
conditiong in tributaries could improve the resiliency of the lower to mid
river fishery; recruitment of a larger juvenile fish better able to withstand
the river environment would facilitate recovery of mainstem populations
folleowing drought or other disturbances. Several tributariesg that have
received restoration are, in fact, beginning to support larger dengities of
age 1 plus juvenile rainbow and brown trout.

The recently confirmed presence of Myxobolus cerebralis, an exotic
parasite, has introduced whirling disease into waters of the Blackfoot River
bagin (Appendix, Exhibit K). This parasite attacks fisgh in the first yeaxr of
1ife. Its life-cycle is dependant on the presence of Tubifex tubifex, a small
aquatic worm. Pristine headwater streams appear to make very poor Tubifex
habicat. Higher densities of Tuebifex worng typically ocour in streams that
are organically enviched or influenced by reservoeir releasgse. (ther areas
1ikely to have Tubifex are spring creekg and almogt any other stream or river
impacted by urban, agricultural or forestry practices. Dr. Dan Gustafson,
M5, has collected several insect sampleg from varicus locations within the
Blackfoot River drainage in the spring of 1996 to identify locations with
Tubifex.

Restoration technicues such as removing riparian feedlots, dlmproving
riparian grazing systems, and using forestry BMP's may help moderate the
gffects of whirling dissase on fish that reproduce in lower tyibutaries.
Restoration activities have occurred in ten headwater streams. Improved
spawning and rearing conditions in these cold, bagin-fed streams, which are
thought to be above the range of Tubifex, should reduce lmpacts this disease
has on river populations.

additional tools used to benefit fisheries include conservation
easemants, wetland restoration, improved grazing systems and offstreéam
livearock watering efforts. While the health of many riparian areas and
stream habitats have improved, wmuch work has vet to be completed. To date,
none of the 23 proiject streams have been completely restored although many are
approaching final restoraticon phases. These 23 project streamg represent
approximately 50% of the streams identified as impairved.

Factors Contributing to Successes of Restoration Prolscis

Several factors contribute to successful restoration projects. An
important first step in the Blackfoot Basin is public recognition that fishery
regources have declined basin-wide. Secondly land managers generally have a
good conservation ethic. Thirdly, mutual trust is cyitical for successful
restoration; working one-to-one with landowners develops mutual trust, and
rhereby helps form Iong-term working relationships. Finally, all restoration
participants share a common vision of working cooperatively with private
landowners combined.

The long-term goal of Blackfoot River Restoration Project has evolved
from the restoration of degraded streams o restoration of major components of
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rhe ecosystem focusing on private lands while using a multi-disciplinary
resource approach. Management of uplands, wetlands, and riparian areas not
sensitive to the long-term health of fish and wildlife resources are also
being addressed through cooperative projects. The successes of individual
projects are important, but even more important is our willingness o work
with landowners to incorporate land management practices more sensitive to
overall scosystem health,

Bull trout

Status
The Fish and Wildlife Service announced on March 13, 19%%7 that two

populations of bull trout, the Columbia River basin and the Klamath River
basin, warranted listing under the Endangsred Species Act. The FWS has
indicated that an official notification to list bull trout will occur June 13,
1997. This action will inveoke additional data collection and public
involvenment hefore a final ruling on the listing occurs in one year.

In Montana, bull trout are clagsified as a "Species of Special Concern®
by FWP. Habitat degradation, small populations, hybridization with brook
trour, and over harvest have contributed to this classification (Thomas 1992} .
In the Blackfocor River drainage, mining and introduced fish species are rated
as the two predominant risks facing bull trout {(Montana Bull Trout Scientific
Group 1996). Forest practices, livestock grazing, and residential development
also have impacted habitat. Milltown Dam, located at the confluence of the
Rlackfoot and Clark Fork rivers, and irrigation diversions further impact bull
trout by directly removing fish from the population. Swanberg (19596)
documented twa radio-tagged bull trout entering irrigation canals and three
moving out of the Blackfoot River and downstream of Milltown Dam (8% of the
gamplie) .

The Blackfcot River supports cone of the better populations of fluvial
bull trout in the range of the species. 2n evaluation of populations in the
Clark Fork River drainage upstream of Flathead River indicated the Blackfoot
River had the highest densities of this life-history form (Peters 1985);
nevertheless, redd counts, population surveys and observations of anglers in
the drainage indicated the siee of the population was declining (Peters 1985,
1989). In 1989, only 3 of 1% sampled tributaries had densities of YOY greater
rhan one fish/100 feet (Peters 1990). Furthermore, the lack of YOY in streams
historically used for spawning indicated some populations were extirpated. Of
52 streams sampled from 1989 to 1996, 12 {including one tributary teo the
Clearwater River) had bull trout. OFf the 11 streams with fluvial bull trout

joining the mainstem Blackfoot River, all were core streams or streams in

which bull trout were identified in the 1989 study.

Copper Creek, a tributary to the Landers Fork of the Blackfoot River,
the North Fork Blackfoot River and Monture Creek contain the three largest
populations of juvenile fluvial bull trout in the drainage. Large portions of
each of thege drainages are in designated wilderness and/or roadless areas.

Of the seven identified core watersheds, Copper Creek is the only one with a
drainage-wide native fish assemblage.

Excluding the Clearwater River drainage, fluvial bull trout currently
occour in 10 sub-watersheds in the Blackfoot River drainage, and, based on
historical records, are extirpated from 11 drainages or approximately 120
miles of stream. Fluvial bull trout currently use approximately 420 river
miles in the drainage, including 120 miles of mainstem river and 300 miles of
tributaries. Spawning occurs in approximately 24 of these 300 stream miles
(8%} .

Since 1999, 8 of the 12 streams with fluvial bull trout have recelved
special land, water and fish management considerations. Efforts to recover
bull trout populations have occurred in five of the seven core drainages, as
well as in several streams historically supporting bull trout. Protection and
enhancement of tributary habitat, restrictive angling regulations and recovery
from drought conditions have increased the number of spawning bull trout in
two of these streams. Over an eight-vear pericd since 1988, redd counts have
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increased from 10 to 65 in Monture Creek and from 7 to 59 in the North Fork of
the Blackfool River. From 1989 to 1984, CPUH of duvenile bulil trout in
Monture Creesk and the North Fork of the Blackfoot River has alsg increased
from 0.7 to 1.6 (229%) and from 1.7 to 2.9 {171%) fish/100 fr, respectively.
Long-term menitoring of fish populations in the Blackfoot River indicate
scable to increasing densities of bull trout in the middle reaches of the
Blackfoor River and the lower MNorth Fork of the Blackfoot River, but a recent
decline in the lower Blackfoot River. From 1590 to 1991 in the Johnsrud
cection, estimated densities of bull trout 5.0 in increased from 1.4 ©O 4.2
Figh/1000 fr. The 1993 survey recorded a slight decline in numbers. The 13996
survey identified a decline to densities 35% of the 1993 densities; (2.3
fish/1000 fr in 1993 compared to (.8 £ish/1000 ££ in 1996). Factors that may
have contributed to this result include: 1) mortality or movement of bull
rrout downstream of Millrown dam as a result of the February 1996 “ice-flow”,
2Y lingering drought lesses including excesgive temperatures in the BlackIoot
River in 1%394.

In the Scotty Brown section of the middle Elackfoor River, densities of
bull trout »6.0 in increased 57% from 1.5 to 2.6 £ish/1000 fr between 1%%90 and
1965, In the North Fork Blackfoot River, densities of bull trout > 12.0 in
appear to be following the same rrend, with densities increasing from 0.8 To
1.6 fish/1000 fr from 1598 to 1996,

Th 1996, a total of 198 redds were recorded in a drainage-wide survey.
geventy percent of these redds were reccorded in Monture (reek and the North
Fork of the Blackfootr River. While data indicate populations of bull trout
are increasing in these two streams, populations of bull trout are very smail
in other tributaries; several tributaries may have lost their populations in
recent years. In general, the status of bulli trout in the Blackfoot River
drainage remains precarlous.

Life history

Three 1ife-history forms of bull trout exist in the Blackfoot River
drainage. Fluvial, or river-dwelling, bull trout are the wmost common life-
history, using the mainstem Blackfvot River and some connected tributaries,
Adfluvial, or lake-dwelling, bull trout inhabit the Clearwater River drainage
and Coopers Lake. This report does not addregs the Clearwater populations;
+heir abundance and distribution is currently being studied {(R. Berg, FWP,
unpublished data). A resident population of bull trout coours in upper
cottonwood Creek; historically this population was propably fiuvial.

Fluvial bull trout in the Blackfoot River have specific habitat
requirements that include large, connecred river systems, complex pools
asssociated with boulders and/or woody debris, areas of cold-water refuge, and
1ow levels of fine sediment in spawning substrates. Thesge fish gpawn in some
second- to third-order tributarvies to the Blackfoot River, mostly in areas
infiuenced by groundwater upwelling. Fry emerge from gravels in early spring
and move passively to stream margins and gide channels were they rear. 1In
some streams {e.g., Monture Creek), this rearing habitat existsg near .
ipcubation sites; however, in other streams these life-history stages may be
separated by many miles (e.g.., Horth Fork of the Blackfootr River). After
rearing for three to four ysars, fish emigrate to the Blackfoot Riwver. It
appears that upon entering the Rlackfoot River these fish move downgtream Lo
auitable over-wintering habitat and remain there for several years hefore
maturing.

Matrure bull trout begin migrations to their natal tributaries in late
spring to early summer, when run-off has peaked and water temperatures begin
to warm. Depending on the timing of run-off, bull trout may enter tributaries
as early as the first week of Juns. Most bull trout entering tributaries do
aot gpawn, but instead hold in lower portions of the stream before returning
to the Blackfoot River lessg than a month later. Those fish that do spawn will
begin to do so in September, after having spent over Lwo mentheg in the
cributary. Almost all migrants return downriver to the same sites they had

occupied pricor to wmigration.
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Blackfoot River Nodal Habitat '

The Blackfoot River serves as nodal habitat in the drainage. Although
not vital for gpawning and rearing bull trout, this habitat is important for
over-wintering adults, maturing juveniles and migrating adults. From 1534 to
19496, 53 radic-tagged bull trout were tracked in the BRlackfoot River. The
majority of these fish were adults, and migrated tc tributaries during summer
menths. This seascnal use of tributaries allowed these fish to avoid
encountering warm (>70°F) temperatures common in the river in low-flow years.
During winter months in the mainstem Blackfoot River, these fish moved less
than 200 yards and typically remained within a habitat unit. Individual use
of habitat types varied: some fish used deep pools, while otherg were found in
bouider riffles. Other radic-tagged bull trout, perticularly smaller,
immature fish, remained in the river throughout the year. These fish where
occasionally subjected to warm temperatures. For example, during the warm,
tow-flow summer of 1994, two immature bull trout were continuously located in
a confluence with a cold tributary. This behavior allowed these fish to avoid
warm river remperatures.

In summary, the use of the Blackfoot River by fluvial bull trout is
dependent on life-history stage. Adultes use river habitat during winter.
pre-spawning fish stage in tributaries near spawning areas during summer.
Migrating, but non-spawning fish similarly use the Blackfoot River during
winter, but use separate habitat in tributaries during summer. Non-migrating,
maturing bull trout continually use river habitat. Finally, juvenile bull
trout rear in tributaries in locations that may be separate from spawning
gites.

Influence of Water Temperature on Bull Trout
Water temperature is thought to greatly influence the distribution of

rull trout (Rieman and McIntyre 1993). In the Blackfoot River drainage, the
location of gpawning sites is closely tied to the presence of groundwater
upwelling. Groundwater provides a stable thermal regime that is warmer than

ambient water temperatures in winter, but colder in summer. This regime is
eritical to the development of eggs, which may freeze in ambient temperatures.
Temperatures in spawning areas during the incubation periocd (September to
March) are stable, fluctuating from 36 to 40°F. In contrast, downstream
reaches not influenced by groundwater may form anchor ice and water
temperatures may drop below 32°F. This affinity for upwelling areas for
spawning and incubation greatly limits the amount of available spawning
habitat. While maturing in the Blackfoot River, bull trout may encounter
summer temperatures greater than 70°F. Sexually mature bull trout migrate to
sributaries as water temperatures increase in the early summer. Although some
of these fish migrate to spawn, it is possible many enter tributaries to
escape warm summer temperatures. Instead of migrating to coocler tributaries,
amaller, immature fish remain in the Blackfoot River and may avoid warm water
by using confluences with small, cold tributaries. This behavior is suitably
reflected in the bull trout’s scientific name (S.gonfluentug).

Water temperatures that exceed the bull trout’s preferred range may
cause high mortalitcy rates. The crowding of bull trout in thermal refuges
could expose the fish to added competition, stress, predation, and illegal
harvest. Reiman and MelIntyre (1993) felt bull trout distribution was limited
by 59°F water temperatures. Daily maximum temperatures in the Blackfoot River
exceeded B0°F at all 5 monitoring stations annually from 1994 through 1536.
The worst exceedences occurred at Raymond bridge, Scotty Brown bridge and
Wisherd bridge, respectively exceeding 60°F 98, 91, and 86 days between 1994
and 1996.

Swanberg (1996) suggested that long migrations of non-gpawning bull
trout to tributaries, possibly to seek thermal refuge, may be an adaptive
response. If the movement can be linked to adaptive behavior it may also
indicate the river temperature problem is not just a recent phenomenon. Elle
(1995) algo observed the migration of non-spawning bull trout into a spawning
stream during spring spawning runs in the Salmon River system of Idaho. Warm
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water temperature in the Salmon River was alsc a possible motivation for eariy
SUMMer MOVEement .

Use of cold-warer confluences has important management implications.
Firstly, these cold water zones provide “thermal refuges” which slows
merabolism and allows fish to conserve enevgy. Secondly, berause streams
creating these thermal refuges may be small and not contain bull trout, their
importance as providers of nodal habitat in the Rlackfoot River may be
averlocked by land managers. Although warming of water temperatures in small
tributaries may not have a great overall affect on ambient temperatures in the
main river, the loss of a thermal refuge will have negative conseguences for
vull trout. The identification and conservation of these areas will provide
critical thermal refuge for bull trout.

In rhe Blackfoot River drainage wide-spread canopy removal, alterations
to stresmside vegetation, and warm-water irrigation returns have altered the
nistorical temperature regime. These alterations may be more critvical to the
persistence of bull trout in drainages where mwiological signs of historic
temperature “bottlenecks”, such as fish migrating to cooler environment
already OCCur.

Sediment Conditions in Tributaries

The Blackfoot River is a sediment rich svestem. Glacial landformsg from
recent glacial events and a geologically “Fraah” landformg contribute Lo
gignificant erosicnal features along stream channels throughout the basin.
The interaction of channel types, stream bank vegetation, and peak hydrograph
events provide the sorting and cleaning of stream bottom substrates necessary
for salmonid fish habitat to flourish in the Blackfoot River system, zull
rrour have been characterized as a fish species sensitive to high sediment
levels in spawning and rearing streams.

The percentage of fine sediment in McNeil core samples has been
correlated with the percentage of surviving bull trout fry at the time of
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emergence (Weaver and White 1985). The percentage of fine sediment near bull
rrour redds in Monture Creek averaged 29.3% (rangs 9.9 to 40.8%, N = 10},
correlating to a 34% survivel rate (Kramer znd Walker 1993} . This percentage

of fine sediment is high, but represents "natural” sediment levels in spawning
riffles of Monture Creek.

In the North Fork of the RBlackfoor River mean percentage of fines was
55 7% in 1992 (Kramer and Walker 19%%2). This correlates to a 39% survival rate
for bull crout fry at emergence (Weaver and White 19851 . interestingly,
significant erosional events throughout this drainage occurred following the
Canyon Creek Fire of 1988 that cleared most of the vegeration in the drainage.

Narurally high levels of sediment in Monture Creek and the North Fork
have significant implicaticons for bull trout recovery plans in the Blackfoot
River. Generally, the drainage’s naturally high levels of sediment reduces
flexibility of land managers to contribute sediment Lo the gystem. In the
case of Monture Creek and other streams that have sediment levels near the
tolerance limit of bull trout, additional human-caused sedimentation should be
closely evaluated prior Lo generating new gediment sources. Land managers
mugt understand that a river already carrving a full load of gediment reguires
land uses to be done carefully.

A good example of a land manager responding to a gedimentation problem
accurred in Belmont Creek. No core sampling occurread in this stream; however
stream bottom fines appeared to be extremely high based upon visual
ohgervaticng. The major landowner in the drainage, Plum (reek Timber Company,
has evaluated sediment problems in the drainage. As a resulr, they have raken
several actions regarding their management options to positively address
sediment sources in the drainage including improving road drainage, closing
roads when roadbeds are wet, improving and monitoring grazing management.

Recovery Goals
A pull trout recovery pian for the Blackfoot River has not yet been
prepared. However several key components of a bull trout recovery plan are



already in place including: 1) identifying critical habitats, 2) protecting
and enhancing of those habitats, 3) encouraging citizen and share-holder
participation in recovery effortg, 4) active monitoring of bull trout status,
%) establishing programs for long-term maintenance of critical habitats, &)
developing mechanisms for funding of needed habitat restoration, 7) dedicating
agency personnel to efforts needed for recovery of critical habitats,
8tevaluating and expanding cur knowledge of the physical and biclegical
factors limiting bull trout recovery.

The fisheries division of the FWP has committed funding for the hiring
of a draft recovery plan writer/researcher in 19%7. Key to the restoration
goals developed for the Blackfoot River will be the maintenance of gelf-
reproducing, migratory life-history forms, with spawning distributed among
core drainages. Current goals of the Blackfoot River bull trout restoraticon
efforts are to: 1} maintain and enhance populations in all tributaries where
they presently exist; 2) restore habitats and monitor fish populations in
rributaries where they historically existed and where improved water guality
could improve overall bull trout habitat in adjoining systems; and 3) maintain
or increase connectivity in the drainage, as well as restore connectiwvity
between the Blackfoot and Clark Fork rivers. The draft recovery plan will
need to address risks to bull trout recovery in all the core/nodal areas and
develop the means to attain resolution of the rigk potential.

In 1996, 198 bull trout redds were counted in all the core watersheds of
the Blackfoot. This number is double an arbitrary preliminary recovery goal
of 100 {(Montana Bull Trout Scientific Group 1%95). The geographical
distribution of core drainages and numbers of spawning fish within each of the
core drainages was not addressed by the committee. The geographical
distribution of rhe core drainages may be of equal importance to the long-term
viability of bull trout in the Blackfoot River. The close geographic
proximity of Monture and the North Fork of the Blackfoot could expose them
both to the same “environmental disturbances” (Reiman and MciIntyre 19%3), with
potential loss of a significant portion of the Blackfoot River bull trout. In
1996, 69% of the basin-wide spawning occurred in these two streams, and 85% of
the gpawning in the drainage coccurred from the North Fork of the Blackioot
downstream,

A bull trout management objective, stated in the 1290 Montana Fish,
Wildlife and Parks Blackfoot River Management Plan {(Peters 1930} was to
increase the standing crop of adult bull trout larger than five pounds to 1
Fish/1000 ft. This goal has not been met and, similar to the committee’s
goal, is too simplistic to adeguately address the diversity of bull trout
life-history in the Blackfoot River. This diversity requires that restoration
of bull trout populations to be addressed holistically. Examples of this
holistic approach include: 1) protecting spawning habitat is effective only if
unscreened irrigation downstream of gpawning areas are screened {unscreensd
canals can entrain fish); 2) restoring physical habitat in tributaries is
most valuable when migration corridors to the area exist or can be restored;
3) water temperatures in the Blackfoot River, which exceed the bull trout's
preferred range, can be most improved by addressing impacts to streams not
likely to contain bull trout, but that contribute warm temperabures to the
Blackfoot River (e.g. Nevada Creek).

A more comprehensive set of recovery goals needs to be developed that
incorporates: 1) local knowledge of the bull trout biology in the Blackfoot
River and population viability and metapopulation concepts (Reiman and
Mcintyre 1993), 2) continued angler education programs, especially for fish
identification {Galda, Long and Rahmlow 1995), 3} a sclentific evaluation of
the need and feasibility to remove brook trout populations in core watersheds,
and 4) a means for acguiring independent and professional multi-disciplinary
evaluations of potential major developments in the drainage that could
threaten bull trout. Other factors also need to be included in the goals and
risks assessments, such as core drainages, and the connecting river segments
between core drainages, numbers of spawners in each core area, over-wintering
areas, migration routes, Blackfoot River water gquality and habitat conditions
and temporary refuge areas.
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Weptslope Cutthroat Trout

Status
Like the bull trout, westslope cutthroal trout has been identified as a

"Species of Special Concern” in Montana. Populaticns of this fish were once
widespread throughout western Montana (Van Eimeren 1996). Today, westslope
cutthroat trout are the dominant species in most headwater areas of
rributaries to the Blackfoot River (Peters 19%0) ., OFf 52 tributaries sampled
since 1989, all but four have the recorded presence of cutthroat trout., The
four streams where cutthroat trout were absence were spring creek envirgnments
dominated by brown trout fisheries. Westslope cutthroat trout typically
decline in abundance in lower reaches of triputaries and are replaced by non-
native rainbow trout and brown trout. In many streams, this segregation
appears to be conrrolled by longitudinal differences in stream environment
that are both natural and human-caused. Habitat degradation, species
gelective fishing pressure, and migration narriers in downstream reaches,
perhaps more than interaction between species, may have played the most
significant role in creating rhig distribution (Peters 1990}.

In general, fish sampling in the Blackfootr drainage in westslope
cutthroat streams revealed very low dengities of juvenile and adult fish. Of
the 19 tributary streams sampled in 1989, only Beaver, Chamberlain and Poorman
creeks carvied densities of cutthroat frout »20 fish/100 ft. From 19%0 to
1996, five additional streams were sampled that had & CPUE of 220 fish/100 ft
{McCabe, Blanchard, Wasson, Yourname and bick Creeks). Cutthroat trout are
rirst observed in the Blackfoot River as 5 to 6 in. fish {age 2 to 3). These
fish are suspected to be remnants of the filuvial life-history form.

Weatslope cutthroat trout are dependant on guality tributary habltat for
spawning, rearing and overwintering. Free access to large river systems is
also necessary for the fluvial life-history form. Projects targeting these
faatures have been completed on 21 streams with cutthroat trout. Improved fish
passage and irrigation diversion structures have also benefitted cutthroat on
16 streams.

The migratory nature of westslope cutthroat trout in large river systems
seems to provide some cbvious competitive advantages and long-term viability
in harsh environments like the Blackfoot River. However, less 1g known about
gspecific aspects of the westslope’s 1life history in the Blackfoot River than
even bull trout. A wealth of scientific literature is available on westslope
cutthroat trout, but most regards Idaho and northwest Montana populations.
virtually nothing is known about fluvial fish in the Clark PFork River basin
upstream of the Flathead River. One of the primary impediments to acquiring
knowledge has been the extremely low dengities in the rivers of western
Montana and the ineffectiveness of “traditicnal® tools in acguiring this
knowledge (e.g. electrofishing, tagging and angler tag returns). Few fish
were sver tagged, and a minuscule number of tag returns never provided
definitive informaticn. Fallure to recognize the fluvial life-history torm,
and cutthroat trout in general for special consideraticon in fish management
decisiong further obscured our potential to learn about the needs of the fish.

However, special fishing regulations and native habitat restoration in
the Blackfoot River drainage have resulted in significant increases in the
qumbers of large fluvial cutthroat. The increased pepulations now give
piologists the opportunity to begin efforts to better ungerstand the fish’'s
iife history and overall needs.

Restoration of the large fluvial westslope cutthroat trout in the
Blackfoot River will initially require identification of critical habitats and
basic information on movement patterns. Flans and funding to gather this
information using radio telemetry began in 1997.

The changss to 1990 fishing regulationg that prevent any harvest of
westslope cutthroat drainage-wide, along with the restoration of degraded
habitats, appears to have benefitted Blackfoot River cutthroat trout. Fine-
tuning of restoration activities and goals is probably pre-mature at this time
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until further information has been collected on the fish’s biclogy.

The Blackfoot River and its major tributaries have the potential for
greatly enhanced populations of westslope cutthroat trout. Populations
densities of westslope cutthroat trout have increased in the middle reaches of
the Blackfoot River, as well as several tributaries. Population densities of
westslope cutthroat trout z12 in. in the middle Blackfoot River have also
increased from 1.0 fish/1000 £t in 1990 to 7.3 f£ish/1000 ft in 1996.
Densities have fluctuated in the lower Blackioot River; no recent trend is
clear.

Liife history

The Blackfoot River dralnage containg resident and fluvial life-history
forms of westslope cutthroat trout. Regident fish complete their entire life-
cycle in first to third-order streams, attaining maximum sizes of
approximately 4 to 12 in length. Fluvial westslope cutthreat trout rear in
rhe lower sections of tributaries for one to three years before emigrating to
the Rlackfoot River during the late spring to early summer run-off. Litrle is
known about the movement and habitat use of maturing fish in the Blackfoot
River. Spawning fluvial fish migrate to tributaries during run-off. The
timing of these migratioris allows them to pass upstream of natural barriers,
guch as beaver dams and intermittent reaches of stream. After spawning these
fish return to the Blackfoot River. They may grow »20 in length. Currently
less is known about fluvial westslope cutthroat spawning, rearing and
migraticn than about bull trout.

Current Recovery Goals

No formal recovery plan has been drafted for westslope cutthroat in the
Blackfoot River drainage. However, as with bull trout, significant activity
has already occurred relative to recovery of westslope cutthroat trout.
Current recovery goals for westslope cutthroat trout in the Blackfoor River
drainage focus on re-establishing the fluwvial life-history form by: 1)
reducing or eliminating “controllable” sSources of meortality (e.g., logses to
irrigation ditches): 2) maintaining or enhancing existing spawning and
rearing habitat:; 3) restoring damaged habitats; and 4) re-establishing
connection from the Blackfocr River to spawning tributaries.

RECOMMENDATIONS

1. Continue the current level of effort by the FWS Partners for Wildlife
Program and FWP on the Blackfoot River Restoration Project. The Blackfoot
River drainage lg currently the site of one of the largest, and possibly one
of the most successful, on-going ecosystem restoration efforts in the U.S.

The approach we have used is unigue in dealing with widespread ecosystem
changes. The apprcach has been non-regulatory and relies heavily upon the
abilities of private landowner and managers, and technical experts to
communicate directly with each other. The continuation of this effort depends
upon maintaining personnel with primary job responsibilities of contacting
land owners and managers and providing funding incentives to incorporate
necesgary land management changes. This effort is considered educational at a
very broad scale of land management and incorporates practices sensitive to
both fish and wildlife. One wildlife gpecialist from the FWS and one fish
specialist from FWP currently form the core of the restoration effort. Key
support and additiconal valuable efforts should be provided through advisory
staff of the Big Blackfcoot Chapter of Trout Unlimited and the Blackfoot
Challenge, as well as other agencies and corganizationsg.

2. Write a bull trout restoration and managemeni plan for the Blackfoot River
basin over the 19%7-98 pericd. All restcoration goals need to identify the
gource of additional funding and personnel needs to accomplish the goal.

3. Continue long-term monitoring fish populations at Scotty Brown Bridge and
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Johnsrud Sections of the Blackfoot River, Harry Morgan on the North Fork of
the Blackfoot River, and in areas of tributary restoration efforts.

4. Continue monitoring stream water temperature in the Blackfoot River and
tributary streams.

5. Continue monitoring efforts on all restoration projects and prepare
comprehensive reports of progresg every Lwo years.

6. To help locate possible upwelling areas and potential bull trout spawning
areas, Gold, BRelmont, Leodgspole, Dunham, Arrastra, and Cottonwood Creeks need
to be flown in the winter following extreme low temperature conditions.
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Bxhibic A& {oontinued:

¥a¥
CPUE TPUE
Secrlon Total Mumber YOY Range of Msan {B/3100' {#/100"
River Location Length Number (aptured Captured Lengths Length ip ist  in lst
Stream Mile {T, R, 5} pate Zamplod {F} Snecies Captured 1st Pass st pass i) £in) Pazs Pass
Bik Cresk {(cont'd) 0.1 14N, 15W, 28D 25-Sap-%6 355 LND Pressnt
SCUL Common
1.3 14M, 15w, 36a 02-Gob-93 184 cr 1 1 0 5.8 5.8 G.5 n.o
EB 3 3 G 4.5-7.7 7.6 1.6 9.6
LL 1 1 G 4.2 4.2 0.5 8.0
RE 22 15 2 2.2-9.6 4.0 8.1 4.3
SCUL  Abundant
Z5-Gep-96 350 BB i 10 2 2.5-11.0 6.2 2.9 0.6
JEL Pragent
LSS Present
SCHE, Common
3.3 14N, 14W, 31iB 14-Bep-93 315 ER 3 2 a 5.6-8.90 T8 4.5 0.0
RB i1 3 Z2.Z-9.6 3 c.8
s Pressnt
SCUL  Abundant
25-8ep-86 380 c 2 2 0 8.5-9.5 2.1 4.5 0.G
L 4 4 4 1.7-2.7 Z.4 1.1 1.1
j6z] 31 22 17 2.0-30.5 El 5.8 4.5
LNZ Present
SCUL  Abundant
3.0 14N, 14W, 32C 03-0pt~81 108 EB 45 30 17 2.6-11.¢6 4.4 27 .8 5.7
E2 63 45 3% 1.8-8.5 2.7 41.7 3.1
MWE 2 2 o 4.5, 4.7 4.6 1.9 0. {
i5-Pep-926 355 BB 7 g 4 3.5-2.¢8 4.3 1.6 1.0
RE 55 £0 35 1,.0-6,3 3.0 10,4 9.1
£.6 13W, 149, 5D $3-0ct-91 105 [oyy 11 i 7 1.8-6.0 3.3 ie.5 §.7
EB 53 46 29 2.4-9.0 4.1 43 .8 27.86
RB & 4 2 2.3-5.5 3.8 5.7 2.9
SCHL Fragent
12.32 12N, 14w, IR J1-Hov-94§ 235 %%,,B 13 12 7 3. 5-30.8 5.4 5.1 3.0
Finley Creek 1.9 16N, 16W, 23B 19-Jul-95 275 [Ny 10 10 4 3.0-6.2 4.6 3.6 1.5
EB 6 6 9 5.3-8.4 6.2 2.2 0.0
SCUL COMMSTL
frazier Reservolyr 2 L4, 132W, 335 11 -Aug- 94 3 hours [y 125 129 i 3,833, 32 9.0 - M
Gold (11:9:51('”t 0.2 14N, 16W, 31B O5-Aug-96 592 o 3 i o 4.4-8.4 5.4 4.2 4.0
o 2 i G 12.6, 12.8 12.% 0.2 0.0
LL 24 14 5 d.2-10.7 4.2 2.4 4.8
RE 41 17 & 2.2-71.9 4. 2.5 1.4
LN Prasent
1.9 TAN, 16W. 30D G6-Bug-96 400 o 3 H O 4.3-4.9 4.7 0.3 0.0
LD 18 14 O 74-345 a.4 3.5 0.0
BB 16 7 3 82-325 4.8 1.8 0.8
2.5, 2.714N, 16W, 30B 06E-Aug-36 5EG oT* = 5 2 TO-235 8.0 0.8 0.4
ov 3 3 o 175-221 8.0 0.5 9.0
L 4% 33 H 2.0-17.1 77 5.8 0.2
B 34 20 11 2.6-13.8 5.2 2.5 1.8
MWE Pragant
Grantier Spring Creek 1.0 14N, SW, 25A 02-Fui-%1 700 EB 169 125 89 1.6-11.0 4.4 18.4 12.7
LL 108 g0 27 1,9-12.8 5.3 1i.4 2.5
2h-Tul-94 258 BB 129 76 &7 Z.0-15.8 3.4 29.5 26.0
i 134 &7 54 1.7-7.3 3.0 26.0 0.8
Hogum Creek 0.1 14M, W, 8B 10-Aug-585 108 T 51 & 9] 5.3-8.1 5.8 7.4 G.0
EB 6 3 2 2.1-8.3 5.5 5.6 1.9
MWE 1 1 - 2.6 2.5 3.9 GG
Hoyt Cree=k g.2 15N, 12W, 19B 08-Sep-92 00 T 1 1 ol 4.9 4.9 .5 8.0
EB 33 22 6 2.8-9.6 4.5 11.0 3.0
LL 3 3 2 3.0-4.1 3.7 1.0 1.6
RE 20 12 ERH 2.0-6.5 3.0 6.0 5.6
LNE 2 1 o 6.4 [ a.5 0.0
MiF 23 1c 7 3.1-5.0 3.6 5.1 3.5
1.1 15N, 12W, 1%C Z7-Jul-82 165 No fish observed
3.9 158, 12W, 28D 27-Jitl-92 204 ER 28 29 12 2.4~8.2 5.2 14.5 6.0
Humbug Creek 1.7 141, BW, 3iB Z6-Jul-95 500 oT 6g 69 25 1.5-6.8 3.9 13.8 5.8
L_EFD 1 1 2.8 2.8 G.2 G.0
Kieingchmids Creek 0.1 14N, 1IW, 6A 24-Tul-89% 490 E8 3 3 2 2.9-6.8 4.8 g.8 0.4
T 1 1 o 5.1 5.3 4.2 o.0
Ll 4% 45 39 2.1-15.5 4.1 i0.0 &.0
BB 9 9 2 T.6-6.4 4.8 1.8 .4
26-Jul~-54 140 RB 18 12 12 1.1-2.4 1.5 1z2.90 12.0
I.1. 153 73 7 2 06,0 3.0 73,90 TZ. 0
Lincoln Spring Creek 1.4 14N, 9W, 23B 20-Jul-55 350 LL 21 15 4 1.8-16.2 5.6 4.2 1.1
2.1 148, SW, 23A 20-TJul -85 325 EB 2 2z 0 &.7-17.7 7.3 0.8 0.0
- 5L 55 3¢ 12 1.7-16.7 4.8 12.0 3.7
2.4 14N, SW, 248 20-Jul-85% 282 ER 10 & i 1.8-6.7 4.8 2.8 0.4
LL 36 23 G 1.9-18.5 7.0 5.2 2.1

SCUL Pregent




Exhibit & {continued)

Yoy
CPUE CPUE
Section Total Number YOY Range of Mean (¥/100' (#/100° I
River Location Langth Numbar Captursd Captured Lengths Length 1n 1st in ist
Strean Mile (T, B, S} Date Sampled (£1) Species Captured 1st Pass 1st Pass {in} (in) Pass Pams
Lodgegole Cresk 0.4 17N, 13W, 36B O7-Aug-94 40 oT 22 22 S 3.5-11.4 7.1 4.t 4.2
v 5 5 a 5.6-19.8 9.5 Q.5 0.0
SCUL, P:eg_eni;
¥oCabe Creek 2.2 158, 13W, 50 O8-Gep-95 504 T 7z T2 27 3.1-8.6 4.7 14.3 5.4 '
ER 11 11 1 2.4-7.1 5.6 Z.2 0.2
heiow culvart 2.5 15M, 12W, 5C 10-Sen-932 150 T 61 45 25 1.6-31.7 5.0 32.7 6.7
08-Sep-95 100 ol 1% is 3 1.2-7.1 4.9 15.0 3.0
EB & & ¢ 5.7-8.8 T4 6.0 0.0
above culvert 2.5 16N, 12W. 5DC 10-Sep-92 135 o7 31 28 7 1.6-6.2 4.4 20.7 .3 l
3.2 18N, 12W, 4C 16-Sep-22 150 o7 31 25 5 1,1-8.0 5.0 167 3.2
ditch & i 2.2 0.1 15N, 124, 5C 08-Sepn-95 300 o 12 12 -~ - - 4.0 6.0
Monture Cregk 0.4 15N, 13W, 27C G2-Aag-94 189 T 2 2 o 4.3 4.4 1.1 g.0
LL 12 Z 12 L0-2.8 2.4 5.3 6.3
2B 82 az g1 1.1~-4.8 3.8 43.4 42.9 I
LNE Pregent
2.2 15N, 13W, 22D U3-mug-94 321 cr 3 1 o] .0 9.0 9.3 0.0
v 3 1 a 15.8 iE.® 0.3 2.0
I.I. 5 5 3 2.2-10.2 5.4 1.% 0.9
RE 66 G& 58 1.1-11.6 2.2 20,6 18,1
5.4 15N, 13W, 134 G4-Aug-94 543 CcT G g 2 3,7-16.3 1.3 1.7 a.4
EB 4 [ 2 2.5-5.7 4.3 G.7 0.4
Lk s 1G 10 2.0-2.7 2.3 1.8 1.8
EB 23 21 14 1.3-5.7 2.5 3.9 2.6
g.6 15N, 12W, &C Oé-Aug-94 589 o 15 15 iz Loa-l4.0 3.0 2.2 1.9
v 4 4 2 Z.4-3.5 2.8 0.6 0,3
EB 14 13 16 2.0-5.,4 3.1 Z.8 2.3
LL 7 7 £ 2.4-5.5 2.4 1.0 9.9
12.9 16N , 12W. 298 03-Aug-94 £50 T G 9 8 2.4-5.7 3.4 z.0 1.8
oV a0 30 28 2.0-5.1 2.7 6.7 6.2
=B 14 14 4 2.4~7.3 4.4 3.1 0.9
Morrell Crasek 0.1 16W, 15W, 14BA 05-3ep-5C 346 Dy 1 i o 5.3 5.3 0.3 .0
EB 35 26 17 1.7~6.0 3.2 7.5 4.9
LL 3e 24 21 1.7-8.1 2.7 6.5 6.1
ST COMMOT] l
4.3 17N, 15W, 25CD 05-Sep-20 300 O 19 is i1 2.8-6.8 4.0 6.3 3.7
Bv 13 i3 7 2.6-11.0 4.5 5.0 2.3
ER 3 5 o £.8-10.3 7.5 1.7 0.6
STUL  Abundant
Marray Cresk 3.0 12N, 12W, 8 G5-Aug-54 150 o7 i4 14 7 Z.7-5.98 4.7 9.3 £.7 l
ST, Preszant
Hevada Creek 0,0-3.8 13N, 11W, 8D;  12-Apr-%0 26064 LL i 1 o 11.5 11.5 0.0 0.0
13N, 134, 7D LES COmImG
LES Commaor
MSF Commor
RSE Clonnncn
0.7 138, 1iW, 7D B9-Bep-B4 500 T.L i 1 [ 7.3 7.2 0.2 0.0
LNE 2 2 - 2.0-3.1 Z.6 0.4 0.0
L33 21 14 - Z.8-6.8 4.9 2.8 0.9
NSF 23 16 - 2.9-8.7 5.2 3.2 0.0
R5S 2 1 - 4.0-4.1 4.1 .2 a.o
SCUL 4 2 = 2,4-4.0 3.0 0.4 0.9
12.5 13N, 11W, Z3A 05-Sep~-54 500 LMD 1 1 z.0 2.6 0.2 0.0
LNE 7 5 - 5.3-7.3 6.3 1.0 0.0
Lss &3 £8 2.0-15.3 .8 9.9 0.0
R3S 24 16 2.3-4.3 3.4 3.2 0.4
25.7 13N, 10W, SA 09-pug-94 420 LHD 1 1 - 2.3 2.3 0.2 0.0
LS 34 22 L5605 3.4 5.2 8.0
NIE i 1 - Z.4 2.4 8.2 0.0
RSS 18 11 - 0.9-3.4 Z.3 2.6 ¢.C¢
SCUL Present
29.0 12N, 10W, 11D 12-Apr-90 400 RE 3 3 1 3.6-5.5 4.5 G.8 2.3
NS 1 1 - 5.6 6.6 0.3 0.6
18§ 7 7 - 5.5-18.7 13.5 1.8 0.0
MWE z 2 — 11.8-15.8 13.8 5.5 0.0
29.0 12N, 10W, 1l1C G9-hug-24 430 KB 3 i - 4.8-6.4 .6 0.2 0.0
Lss 5 4 - Z2.4-18.8 16.2 0.8 G.0
WP b3 0 - 8.6 8.6 6.0 .0
REE Presank
SCUL  Abupdant I
31.0 12N, 9W, 18A 23-Jul-86 400 RE* 3 2 o 2.9-11.0 9.0 0.5 9.4
LND 11 [ a 2.5-4.1 3.0 i.5 0.0
LNS 2 1 a 12.4, 15.8 14.2 9.3 0.0
LSS 51 36 g 2.0-20.0 32,3 .0 2.3
R85 4 2 a 1.6-2.4 2.0 0.5 0.0 I
SCUH, 71 55 3 2.4~-4.7 3.2 14,3 8.0
33.0 12N, 9W, 358 24-Jul-96 350 EB 35 28 O 5.1-10.0 7.0 g.0 g.0
A-4 I



fixhibiv &. ©Cateh pesr unit effort (CPUB} sad size statistics for Blackisot River tributaries, 1990 Lo 1596
Yoy
ZPUR CPUE
Baction Total Number Yoy Range of Mean (/2000 {E7100°
Eiver Locabion Length Mumber Captured Captured Lengths Length in ist in lst
Sty=am Mile (T H, 5} Date Samoied LfL:  Sopecies Captured 1st Pass 1sbt Pass Ling (i} Pass Fazg
Rrrastra Cresk 8.7 14N, 10W, 2Z9B 2B-Aug-96 440 T 20 iz 9 Z.9-8.5 3.9 2.7 Z.0
ER 36 i3 1 3.7-6.8 3.8 3.0 4.2
LL a7 43 39 2.0-6.7 2.8 9.8 L.9
MWE ig 12 12 2.5-3.5 3.2 2.7 2.7
2.4 148, 10W, 17D Z8-hug-96 200 or 17 G 2 1.7-10.%9 7.1 4.5 1.0
DV i i o 3.5 3.5 0.5 9.0
EB &7 34 31 1.4-9.7 3.9 7.0 i5.3
L0 16 12 J 4.9-140.0 7.2 &0 .o
3.2 1EN, 10W, 24C 2E-Rug-96 300 cT 17 17 G 5.1-9.4 7.5 5.7 G.0G
15 1 1 il 7.2 7.5 0.3 0.1
Bazin Cresk a7 I5N, 13W, 3238 U5-Sep-91 270 EB 55 45 34 2.2-7.5 3.8 16.7 12.6
LNES 38 23 a 4.0-7.1 5.2 8.5 g.0
RE 1 1 4 5.2 5.2 0.4 0.0
Z4-Jul-9% 360 CT 2 2 0 6.3-7.5 7.C 0.6 0.0
EB 15 15 13 1.5-6.7 3.C 4.2 3.6
LL 1 1 3 5.4 5.4 0.3 0.0
Baar Crask 1.1 13N, 16W, 18B; 20-Jun-94 245 e [ 5 Y 4.2~5.6 5.0 1.4 G.0
I3N, 18W, 7O LL 7 5 G 3.7-8B.4 5.3 1.4 8.9
RB 12 g g 2.4-3.3 3.2 2.3 2.3
1.5 13N, 16W, i3B 25-Jul-95 300 T 2 2 0 4.5-4.9 4.8 0.7 .0
EB 26 18 El t.5-7.3 3.5 .0 2.0
LI 1 G i 5.5 5.5 2.0 3.3
2853 18 14 3 3.5-6.5 4.4 4.7 1.0
SCUL Prasent
1.8 13N, 17W, 138 20-Jun-~-94 210 EB 13 11 3 3.5-6.8 4.6 5.2 1.4
RE 14 o 2 2. 9.5 3 4.9 4.3 i.4
2.9 F3M, 17W, Z4C 20-Jun-%4 75 EB 4 4 0 4.4-5.7 5.1 5.3 o.0
LL i 1 0 4.7 4.7 1.3 G.0
R 3 3 5 2, 4-6.1 & O 107 6.7
Eelmont Cresk C.6 14N, 16W, 248 15-Sep-%4 k1] ity 4 3 u 6. 7-8.8 T.4 0.2 c.0
EB 1 1 O 8.3 2.3 G.3 o.0
LL 40 33 13 2.7-10.7 6.2 9.2 3.6
o] 413 278 214 1.4-49,4 2,8 77,2 59,4
Blackfoat River, 83.7 14N, 1iW, Z6B 24-Jul-95 525 T 2 2 il 4.3-4.5 4.5 0.4 0.0
H2-0 ditch LL 25 i6 21 2.2-10.3 2.7 5.0 4.0
TMNE 1 - - 3.7 2.7 0.0 0.0
MWE 7 - 2.7-3.2 2.9 3.3 0.0
S Common
#8lanchard Creek 3.1 lam, 14W, 5A 2Z-Aug-50 310 s 1 O O 6.7 §.7 0.0 G.0
’ LI i 2 2 3.2-3.7 3.5 0.8 0.6
8B i 50 39 2.2-7.6 3.1 16.% i2.6
14-8Sep-95 429 T z 2 o 5.5-6.5 6.1 0.5 .0
L4 16 i1 6 2.9-6.9 £,2 Z.8 1.4
RB 197 147 107 2.2~9.4 3.4 35.¢ k.5
LD 9 6 0 1.3-3.0 1.7 1.4 a.¢
Lss 3 3 a 1.2-1.8 1.7 a.7 a.¢
MAE 7 7 8 3.3-4.3 1.8 1.7 1.4
NEF 11 31 a 2.4-2.7 z2.8 2.4 2.0
SCUL Common
1.1 14N, 14N, 5B 23 -Rug- 50 138 or 1 1 a g.0 9.0 G.8 .0
Lh 1 g ] 2.8 3.8 6.0 0.0
EB 156 107 45 L7-7.3 4.1 84,9 25.7
2.3 15N, 15W, 3?&8 22-Aug-50 220 T 83 £3 43 1.8-8.0 3.4 27 .4 12.7
Champerlin Cresk ¢.1 15N, 13W, 32 12-3ep-95 282 oT* &3 65 40 1.6-7.3 3.4 4.5 14.2
g.1 15N, 13w, 32 12-Bep-385 28 LI 45 3z 25 2.3-7.8 3.8 11.3 2.9
KB 1 1 ¢ 4.5 4.5 0.4 0.0
LNS 1 o a 4.1 4.1 G.0 G.0
R3S Praszent
SCUL Common
o.5 15N, 13W, 3B 12--Sep-95 338 CT* 81 51 33 2.5-8.% 3.8 18.2 %.8
L & 4 3 3.4-%.7 3.4 1.2 4.9
RB & 5 2 4.0-5.0 4.6 i.5 0.0
LS Common
RE3 Present
SCUL Cotrmon
{ottonwood Creek 4.4 15M, 13W, 17A 23-Jun-92 159 Ll 11 11 a 4.3-11.6 5.7 7.3 G,
4.7 15N, 13W, 8D 28-Jul-92 240 gty 1 o G 1z2.7 12.9 [ 0.0
EB 5 2 o 6.1-9.1 7.2 0.8 0.0
LL it 69 14 2.5-21.3 6.7 28.8 5.8
MEHE' 1 H ) 2.7 2.7 0.4 0.0
5.0 15N, 13W, 8D 07-0ui-92 225 g8 i 1 a 6.2 6.2 0.4 0.0
i 18 14 P 2.0~314.3 7.9 6.2 0.4
MIE 3 3 0 15.3-15.6 15,5 1,3 0.0
5.5 15N, 13W, &D 28-Jul-92 380 T 1 0 a3 §.6 9.6 0.0 0.0
EB 1 3 o 7 7.0 0.3 .0



Exhibkit & {coentinuad)

YOy
CPUE CPUE
Section Total Number Oy Range of Mean {#/100° {(#/100°
River Location Length Number Captured Captured Lengths Length in Ist  in Ist
Sktream Mile (T, R, Z) Zate Sanpled [£t) speciss Captured ist Pass 13t Pass (in} {in} Pass rass
Cottonwood Creek {cont 5.5 1SN, 13W, 8% Z2B-dul-92 o0 LL 70 45 4] 241810 8.4 15.0 G.0
7.0 15N, 13W. 50 07 -Mov-51 180 T 2 0 G 1.8-5.3 3.6 6.0 0.0
ER G 4 3 3.3-7.3 5.8 2.2 G.&
LI 10 7 2 2.4-15.2 6.3 3.9 i1
7.5 15N, 13%W, 5S¢ 01-May-91 690 <T 2z 2 1 2.2-12.4 7.4 c.3 4.1
EZ 29 2% & 1.3-7.9 £.9 4.2 1.2
Lk 17 17 & 2. 6-14.3 7.2 2.5 0.9
7.5 1BN, 13W, 3 23-Ful-91 28> o7 3 3 3 3.5-11.8 5.5 1.1 0.4
ER 117 75 57 1.2-8.1 4.0 29.7 20.0
LL T2 35 27 1.2-313.5 2.8 12.3 .5
SO Comrnon
$2.0 LEN, I4W, 24DD 08-Jun-32 1125 oT 160 158 75 1.9-8.0 4.2 14.2 7.0
oV 36 a6 24 3.0-56.7 ER: 3.2 2.1
EB 3 3 4 6.6-10.2 5.2 3] 0.0
LI 1 1 o 8.4 8.4 [ .o
Boyd Ditch 4.3 15N, 13W. 17A 28-Jul-92 150 LL ig 10 3] 4.3-9.6 s 8.7 GG
spring creek 0.1 15N, 13W. 5D 07 -Nov-21 EES EB 19 it & 3.2-8.7 4.7 4.8 1.7
5 mi 6.3 LL 38 22 6 2.8-16.4 7.4 12.6 2.6
Fpring orask Q.1 15N, 13W, 5D G7-Nov-91 186 oT 1 i 1 3.7 3.7 4.5 0.5
& mi &.7 EB 45 27 10 2.5-8.2 4.6 14.5 5.4
. Li 9 7 3 2.0-4.8 3.9 3.8 1.6
spring cresk J.1 15M, 13W, 5C 01 -May-21 230 oT 1 i i 2.3 2.3 0.4 0.4
@ mi 7.5 EB 38 3g 1z 2.4-10.0 4.5 16.5 5.7
LL 7 7 7 2.7-3.3 3.2 3.0 3.0
SCUL Pragent
0.1 15, 13W, 5C 23-Jul-%1 130 T 1 1 1 3.8 1.8 0.8 [t
ER 496 46 5 2.3-7.2 5.8 35,4 3.8
1L 3 3 i 3.8-4.4 4.2 2.3 2.8
SCUL Prasent
Digk Cresk §.1  15NW, 13W, Z4AB  (6-May-52 420 T 1 1 4] 4.4 4.4 9.2 7.0
L4 7 T G 4.0-17.6 7.3 1.7 0.4
EB 8 8 & 2.3-7.1 4.2 1.9 1.2
LMD 3 o o 2.3-3.% 3.0 [ 2.4
HWE 4 4 4] F.e-11.0 3.4 1.0 0.4
SCHL rezant
3.8 18N, 13W, 13D G6-May-92 243 EB 3 3 G £.0-9.0 6.8 i.2 9.0
5 3 2 & £.4-7.9 5.8 1.2 6.6
ke 5 =3 3 2.5-7.9 4.6 2.1 1.2
LND 2 G G 1.6-1.8 1.7 0.0 6.0
LS 1 o g 14.8 14.8 0.0 G.O
MHE 2 2 o 7.5-7.9 7.8 0.8 0.0
£.8 15N, 12W, 2A 27 -Jun-92 100G oT Y 20 5 3.2-7.0 4.4 20.0 5.¢
EB o & 5 2,9-7.5 4,5 9.0 5 G
Douglas Cresk 0.2 13N, 1ikw, SC G5-Aug-94 285 No fish observed
8.0 12N, 1iW, 6AC O5-hug-94 150 L¥D resant
L&s Pregent
RS Pregent
15,3 32N, 12W. Q9B OS«&ucz'—Bé 126 [SY§ 13 i3 5 2. 8-5,4 4,1 10,3 4,4
Dry Creek 6.2 15N, 10w, 17C 30-Jun-94 330 T G il 2 2.4-5.5 4.4 2.7 0.8
E8 1 i G 5.6 5.6 G.3 0.0
Dunham Cresk 2.3 16N, 12w, 198 07 -aung-96 400 T 18 1% & 2.8-16.2 5.4 3.3 1.5
oV 11 7 0 4.4-10.1 .4 1.8 0.0
ER 2 2 2 6.3, 6.7 5.5 0.5 2.0
4.2 16N, 13w, 12D  07-Aug-%§ 655 oT 3 2 2 3.3-6.9 4.7 0.3 G.3
5.8 16M, 13w, 2D 07-Bug-%5 800 T 2 z G 4.0, 8.8 5.4 0.3 a.a
o 2 2 2 1.9, 2.8 2.0 0.3 0.3
canal @ mi 2.1 .1 16N, 13W, 198 25 -Jun-55 350 i 2 2 3 3.6, 3.6 3.6 0.2 a.0
canal 8 mi 2.1 2.3 16N, 13W, 18D i5-Jui-94 1000 CT 5 5 4 2. 7-5.5 3.5 2.5 0.4
East Twin Creek 2.1 13N, 17w, 2D 16-Aug-96 60 CT 1 1 4 2.1 8.1 1.7 0.0
LL 2 2 i 2.1-2.5 2.4 3.3 3.3
RE 1 1 1 i-1 i1 1.7 1.7
0.2 13N, 17W, 2ZC 16-Aug-4%6 440 o g g ) 3.1~5.1 3.7 2.0 1.3
EB o 15 5 2.2-7.5 4.8 3.3 1.1
LL 11 1 ig 1.6-5.1 2.2 2.4 2.2
RBE 3 3 3 3.2-3.3 3.2 6.7 0.7
0.7 149, 17W, 350 16-Aug-96 300 EB 27 27 8 2.1-6.2 3.7 9.0 2.7
2B 20 21 20 2.4~5.8 3.3 6.7 6.7
1.9 14N, 17W, 26C 16-Rug-86 185 o 4 4 2 2.6-4.8 3.9 2.2 1.1
EB 1z 1z 1 2.1-6.8 4.5 6.5 o.5
EB % 2 i 1.1-4.7 4.0 1.1 3.5
#1k Creek G.1 14H, 15W, 26D 03-0ce-91 198 BB 1 i 1 3.4 3.4 G.5 4.5
ER 8 ) 5 2.8~4.5 2.5 3.0 2.5
MWE 1 1 a 3.7 3.7 g.5 .6
SCUL Present
25-Sep-96 355 Ll i 1 ] 1.0 4.0 0.3 0.0
RE ) 11 2 2.5-8.5 5.4 3.1 0.6

5]



Exhibilb A

CPUE
Section Total [Bamber Yoy Ranga of Mean  (4/3100°
Rivar Lecaticon Lanath Mumber Capiurad Captured Langths ngth in lst
SEream Mile T, K, 5} Date Sapoled LEE: Specics Captursd ist Fazs ist Fass (in) (im; Paan E
Mevada Cresk (econt'd) 33.0 12N, oW, 25B 24-Jui-%6 350 LHE i 1 G 4.4 4.0 6.3 :
SCuL i3 12 0 ) ) 3.7 .0
31.8 12M, 34, 25 Z3-Jui-ge ae0 o] 48 34 it 2.0-11.4 4.8 iz.3 3.7
np= ig 2 T 3.5-5.5 4.8 [ 4.3
SCUL 331 59 a 1.5-4.6 2.6 23.0 0.0
408 1ZN, 8W, 30 24-Jul-98 510 CT* 5 5 5 2.9-3.3 3.2 1.0 1.0
jai] 10 s 2 1.8-5.7 2.7 z.0 1.6
SCUL 54 54 g 1.6-4.2 B 10,6 0.0
42.% 12N, BW, 153 23-0ul-96 405 [ 18 iz B z.2-5.8 L2 4.4 1.5
SCUL 34 3L {0 1 L 3.4 ;.0
wNevada Spring Cresk 2.0 13W, ilW, 110 Z6-Fui-38 2000 LL 33 26 14 2 .3 1.3 0.7
LSS 2 ) 5 16 .4 G.1 .0
15-Bug-91 795 [y 2 1 o ! 9.1 9.8
b 36 29 12 2 L2 3.6 1.5
17-Bug-92 725 LL 158 183 59 2 .4 13.90 g.7
15-Jul-54 TS5 L i35 73 43 Z L5 9.9 5. &
North Fork 2.6 14N, 1Zw, 11T 0%-Sep-54 136 DV 2 4 0 5 i o.€ 2.0
Blackiooh River jscs 1 1 a 4.8 .3 6.0
LL 20 e 12 2 4.2 6.0 3.6
RB g & 5 H 3.8 2.4 1.5
] Present
7.9 14N, 12W, ICD, 09-Zep-34 405 [ 1 I Q 5.0 5.0 .2 [N
116 D 18 10 4 2.5-7.13 4.4 2.5 1.0
HEN 2 Z 1 z.7-8.2 5.6 0.8 0.z
=B 2 3 0 4.1-4.5 4.4 0.7 9.0
11,5 15N, 31k, 15C 02-Bug-92 30 ov 2 2 1 2.06-4.8 3.7 5.7 5.3
i7.2  16M, 11W, 3%8  (Z-Aug-24 162 o i 1 ] §.4 &.4 .5 3.0
oV 21 2% 17 1.8-7.3 31 13.90 1G.5
2B 3 3 ] 2,9-~3.4 3.2 3.9 0.4
diten @ mio8.8 0.2 15N, 1iwW, 2Z%B  07-Jul-93% 1144 oy 2 2 ] 14.8-16.4 15.6 9.2 9.4
a3 3 3 o T.3-8.2 2.t .3 4.0
ER : i 1] 5.4 B.4 0.2 Q.G
LL 2 2 i} 5.0-5.1 5.2 0.2 0.0
RE 2 2 3] i 2.5 G.2 6.0
Fitch @ mi 10.0 0.1 158, 11W, 21C 23-Sep-94 308 RB 1 1 o] 7.8 G.3 G.G
LL 2 Z o] 1.4 G.7 G.G
Mu Z 2 0 3.8 9.7 0.9
28-Aug-96 375 v 20 26 18 2.0-18.0 3.0 5.3 4.8
BB 1 1 53 8.0 2.0 0.3 GG
2 4 4 a 1.1 3.0
SCUL  Abundant - 9.9 0.0
diteh @ mi 10,7 0.2 158, 11W, Z8C; 22-Sep-94 216 oV 1 T 0 20.8 20.8 0.5 0.0
158, 11W, 295 MAE 38 38 0 3.1-4.8 4.1 18,1 0.5
RES 1 1 g 2.8 2.8 g5 0.0
05-Szp-26 500 o 1 1 : 8.0 : g.1 0.1
v 14 14 1z - - i.8 H
LL 2 2 G - - 2.3 0.0
ditch 8 mi 312.3 .1 iEN, 11K, 15D 08-Jul-%4 380 T i 1 0 0.4 10.4 9.1 6.0
oV 2 3 i 2.0-14.% .6 9.8 0.3
LL Z 2 o 5.1-9.2 7.2 2.5 8.0
ST Pregent
6.2 15N, 11W, 14a  27-Aug-96 TH0 T I 1 4] 7.0 7.0 3.1 0.0
: 1 12z 122 154 Z.1-6.6 5.5 1%.1 137
SCITL Preseni
0.4 15N, 1iW, 14Aa  iZ-Zep-946 1000 Y 34 34 29 2.1-7.8 3.4 3.4 Z.9
diteh 2 mi 15.2 0.1 15N, 1IW, 20 01-Jul-94 35986 o 1 1 5 17.8 i7.8 0.3 0.0
D 20 20 i3 1.5~7.2 3.G 5.2 3.3
02-Aug-94 180 o 47 47 37 1.8-2.7 2.3 z6.1 26.1
22-Sap-94 30 oV 22 20 20 2.2-6.9 3.1 5.3 5.3
1.4 15N, 11W, 144  11-dai-94 480 v H i 0 5.3 5.2 Q.z 6.0
T i i3 g 7.8 7.8 G.2 .G
22-Sap-&4 720 CT 1 1 &) 7.4 74 0.1 0.0
Owl Craek 1.2 1eN, 15W, 26AC 23-Aug-9%i 506G LL 6 3 2 2.7-14.5 8.6 1.%Z 0.4
B 4 4 1 1.9-7.5 5.9 9.8 8.2
LD Presant
LS8 COMIECTL
FRE 3 i 1 3.2 3.2 G.2 8.2
NEE Comnon
RES Abundant
Z.4 15N, 16W, 278  23-Aug-90 275 LL 18 18 13 2.7-14.1 5.3 §.5 4.7
BB 4 iz 4 2.3-3.3 2.7 1.5 1.5
LND 5 1 - 3.3-4.8 3.8 1.8 0.0
LSE 3 3 - 1.5-3.9 2.5 .t 0.0
NSE 1 1 - 1.5 1.5 G.4 6.6
4.2 16M, i5W, 285  19-Ful-S5 50 LL 2 Z ¢} G.1i-15.8  11.0 4.0 [
ERB Z 2 [y 5.5-8.1 5.9 4.0 0.0



Exhibit & {contipusd)
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CRUE PR
Section Total Mumber Yoy Range of  Mean (/1067 (#7100 l
River Location Length Number Captured Captursd Lengths Length in ist  in 1st
Stpeain Mile (T, H, D} Do Sarnlad (Lt} Species Captured lst Pass 1St Pase Lind {irel Fass Pass
gwl Cresk (eont'd) LNE 1 J 15.2 15.2 2.0 0.6
Mue 7 7 il 15.4-312.2 1t 140 0.0
Pearson Lreei G.2 ihkM, 13W, 33B d-Jel-93 600 T i H o 5.4 0.2 a.0
HB 2 2 Z 2 2.9 3.9 0.3 0.3 l
LIS 2 2 - 5 i 5.4 0.3 0.0
0.8 1SN, I3W, 334 i9-Apr-94 250 o 1 i d 185.0 0.4 0.0
1.5 14N, 13, 3T JE-Anr-94 400 CT 54 o 7 2. 2 5.2 13.5 1.8
Pracid Cresk 2,70 LTN, iBW, 25C.1 23-Rug-90 400 [ 2 1 3. -4 [ .5 9.3
! EB 28 3z Z 2z, 6.4 7.0 0.5 l
RE 31 31 24 L. L2 3.6 7.8 &0
1.2 16K, 18W, 13C  15-Jul-85 452 o 3 3 2 2 L1 4.3 6.6 0.4
) 47 47 140 1 7 5.4 S.6 Z.0
SO, Dregent .
4.6 16M, 18W, 14B 19-Jul-95 330 T 4 4 3 Z.6-5.6 3.9 1.2 0.9
EE 48 46 13 0-11.2 5.3 13.9 3.8
STUL Presant
#ick's Spring 0.2 1M, 16N, 234 19-2ui-9% 235 or 5 5 1 3.6-5.5 4.7 2.1 G.4
Cresk SO Prosent
Foornan Creek 4.4 13M, &W, 8UB 0B -Mowv-91 255 T 158 109 10 1.8-10.8 8.2 42.7 3.
ov 2z i ol 2.7-9.8 9.4 0.4 o.0
ER 7 3 1 3.6-5.4 7.1 1.2 9.4
L 3 1 4 14,6 14,8 0,4 o, 0
Rock Creek 0.0 14N, 11iW. 6A 20-Jul-8% 385 <T 2 2 1 3.7-4.2 4.2 g.5 0.3
2] 3 3 1 2.3-5.8 4.2 9.8 G.3 I
LL it 1¢ 7 Z.5-5.8 3.8 2.6 T8
28] 5 = 2z 1.3-5.6 3.4 1.3 0.5
T Commoer
SCUL  Common l
0Z-Eug-54 385 T 1 i 3] 4.3 4.3 9.3 G.0
[%=) 1 3 1 1.8 1.8 a9.3 g3
Lh &0 80 a7 1.8-9.4 3.4 20.8 17.4
j2¢=) 49 42 43 1.0-8.5 .4 12.7 11.2
Mg 2 3 3 Z.0-3.5 2.5 g.8 1.8
SCUL Commmon
a.1 14N, 11W, 6A 20-Jui-g9 348 EB i0 0 2 Z.6-6.7 5.4 2.9 0.9
LL 36 36 31 Z.1-4.8 3.1 10.4 2.0
HE 21 31 17 1.2-8.8 3.7 9.4 4.5
28~Jul-94 - 352 T 1 i { 4.4 4.4 0.3 6.0
EE & 5 3 2.6-12.2 5.3 1.4 0.9
L4 2328 152 126 1.6~18.5 3.4 43 .2 35.8
RE 155 118 107 1.1-7.5 2.2 33.5 30.4
SCUL Comman
a.7 14N, 11W, 5B 21-Jui-&% 205 B i9 1% 19 .2-3.1 .6 9.3 9.3
ih 3 3 3 2.5-2.8 2.7 1.5 .5 l
RE 14 14 14 1.2-1.4 i,3 6,8 5.8
32-Aug-390 4846 o7 3 4 i 3.8-4.4 4.1 0.8 .2
oy 1 1 O 16.2 16.2 0.2 0.0
EE 108 T5 70 2.6~8.7 2.9 15.1 i4.1
LI 30 139 1% 2.1-T.2 3.0 1.8 ENS:] i
RE = 4 1 3.0-5,1 £, 1 O.8 0.2
Z29-Jul-94 469 oT 1 1 G 5.4 6.4 0.2 1.0
jh) 37 28 20 2.1-10.7 3.7 6.0 4.3
L 1846 143 133 1.4-1%3.2 3.0 0.1 28.4
EB* 140 138 132 1.6-7.4 1.7 9.4 A l
SOUL Comnon
1.2 14N, 11W, 53 Z1-Jui-g8% 411 EB 34 34 27 2.1-7.8 3.7 8.3 6.6
Ll 6 & 2 2.6-12.80 6.7 1.5 0.5
SCUL Erazent
28-Jul-94 411 CT 3 3 o3 4.3-6.0 5.1 g.7 G.o
o i 1 0 7.8 7.8 0.2 G.0
ER 40 40 3k 2.4-6.7 3.1 @.7 8,2
Li. 20 Z0 17 2.5-5.8 3.4 4.9 4.1
AB 3 3 1 2.5-5.2 4.2 G.7 G2
1.4 14N, LiW, 5A 24-Jul~8% 302 EB 4 24 7 2.7-6.4 £.3 7.9 5.6 l
LL 1 1 1 3.8 3.0 .3 0.3
LN{ Present
SCUL Present
28-Jul-94 246 EB 356 35 34 2.0-4.1 3.0 14.2 13.8
LL & 8 2 3.3-7.7% 5.8 3.3 G.8
RB 3 3 0 4.1-11.9 7,7 1.2 0.0
3.9 15N, 1iW, 3SR O1-Aug-96 5440 o 1 1 a 7.8 7.9 2.2 0.0
EB 14 i3 a 6.7-%.8 7.8 2.4 o.0
LI 4 3 0 6.4-7.5 7.1 0.6 o.0
BB 2 2 ¢l 5.3, 7.1 6.3 0.4 0.0
5.7 1BMN, 11W, 358C  30-Jun-%4 375 T 1 3 g 12.0 13.0 Q.2 0.9
=8 1 1 G 6.8 4.8 0.3 0.0
"B 1 i3 [y 4.4 4.4 0.3 0.0
A-6 '




Exhibit A (continued)

YOV
CPUE CPUE
Secrion Total Numbey ¥OY Range of Mean (§/100° {#/300°
Rivar Locaktion Langth Numb=r Captured Captured Lengths Length i 1st in ist
Stream Mlle (T, R, 3) Date Sampied (£t Species Captured lst Passz lst Pass {in} {ir} Eass Pass
Rock Creey (cont'd) 5.4 15N, 1iW, ZzZ4D 3i-Jun-%4 510 ER [ é O 5.7-10.2 7.3 1.2 3.0
) 1 1 4 6.5 o.2 0.0
0i-Rug-5%c 555 T £l 7 G 6.2 1.2 3.5
EB 17 12 0 7.2 2.1 0.0
BCUL_ Uncommon
7.4 i5n, 10W, 15B 20-Jun-94 543 o1 5 is 3 2.5-311.2 5.4 L8 (S 3
EB S G g 5.3-31.4 7.8 1.7 o
SCUL: Common
7.5 10N, 10W, 12B 27-Rhug-26 520 T o El 8 2.1-7.1 2.7 1.7 1.5
5523 27 7 1 1.7-10.1 7.3 3.3 0.2
IND Prasant
SCUL Frzgant
Faimon Cresk 0.2 15N, 10W, 180 0i-Jul-S4 180 ER 7 t & Z.2-5.9 Z.9 37 3.2
LND 5 5 G 1.6-3, 2.1 2z 6 0.0
g, 4 15M, 160w, 178 O1l-0al-594 3G0 (S 1 1 g 8.0 &0 0.3 G.o
EE 11 11 Y] 5.2-8.5 7.1 3.7 0.0
1.3 15, 11W, 13A 23-Jun-45 510 s Z s ¢ 6.7-6.5 5.9 3.4 4.0
ERB 27 27 5 1.6-5.1 4.3 5.3 3.2
SCUL CORIRON
.9 tEN, 11W, 1ZD 23-Jun-~95 513 oT 4 4 i 2.5-6.1 4.8 0.8 0.2
BB 13 131 1 2, 2-5.7 5.4 2.1 0.z
ditch € mile 1.1 0.9 TEN, 10W, 8B 22-Jun-95 261 EB 7 57 2B 1.5-7.2 3.5 21.8 16.7
LMD 5 5 g 1.8-2.1 2.6 1.9 G.3
SCULL 3 3 4] 3.3-3.7 3.5 1.1 G.O
diteh @ mile 1.3 0.0 15N, 11W, 13A 23-Jun-%5 231 EB 14 16 7 1.56-2.1 3.6 9.9 3.0
LMD 7 7 0 1.5-4,3 2.0 3.0 O, 0
Shanley Creek .2 15N, 13W, BB 3i-Fur-23 360 T 2z Y Y Z.7-3.% 3.2 0.0 G.a
. ER 3 5 o 4.3-6.8 4.1 1.4 G.o
jn 13 7 2 3.1-4.3 4.2 1.9 n.6
SCUL Comnon
31-Jul-26 Elt)] oT i3 1 by 4.1 4.1 3.3 0.6
EBR 24 12 2z 2.6-8.5% 5.3 6.3 a.7
L i3 9 G 3.7-10.0 5.9 3.0 0.0
SCUL . Commen
3.4 15N, 13W, 3B 11-Jun-53 200 i & 7 g 4.3-6.8 5.8 3.5 0.0
EE 21 ig g 2.3-7.0 4.3 9.0 4.6
LL 1 i g 5.7 5.7 8.5 .0
1.6 15N, 13W, 3B 31-7ul-946 4646 cT 13 ki O %2.7-8.0 5.8 1.5 0.0
EB 49 25 1% 1.8-7.% 5.2 7. Y
LL 2 1 G B.4, 5.0 5.9 G.2 6.1
SCUL Commorn
Bandy ditch 0.2 15N, 13W, 3B 21-Jul-38 120 EB 8 & g 1.8-2.1 2.2 4.4 4,4
2 mile 1.6 1G-Jun-93 210 T 4 4 a 4.0-~7.% 5.8 1.9 0.0
5B 7 7 3 2.7-6.8 4,2 3.3 1.4
Warren Creak g.1 14M, 13W, 1B 11-Cet-31 188 LL 37 24 13 5.9-8.8 4.2 12.9 7.0
RE 13 ii 3 Z.4-7.9 5.9 5.9 1.6
Jul i 53 48 o] 3.2-4.5 3.5 25.8 0.0
[ 14N, 13W, 1A 11-0ck-91 180 B8 3 Zz 1 3.8-7.% 5.9 1.1 0.8
11 40 3 2 3.0-14.3 6.7 6.6 Q.4
RB 5 4 3 Z.4-5.7 4.0 2.2 1.7
Lns i o Q 6.4 6.4 0.0 G.90
L3S z 1 a 7.3 7.3 0.6 [ 4
Myr 13 140 o S.8-4.7 4.3 5.8 .8
1.3 15N, 12W, 31C D6-May-92 273 BB S g 0 5.3-8.4 5.5 2.9 0.0
L.L 16 1 o 4.3-14.9 7.4 3.7 [N
BB 2 i O 4.6~5.5 5.1 ¢4 a.0
LS 3 2 3 4.5-6.1 5.5 G.7 9.0
3.6 15p, 12W, 32¢ 12-Apr-94 400 EB g & ol 4£.4-9.9 6.1 z.0 0.4
NS 1 1 g 6.2 6.3 0.3 2.9
4.9 I5N, 13W, 33D 12-BApr-94 450 EB & £ 0 7.4-8.7 8.4 1.3 0.0
8.2 1SN, 124, 250 25-Jul-95 430 oT i 1 0 8.8 3.8 0.2 0.4
fin=] 27 5 s 2.8-10.2 7.4 6.0 1.2
LHS 10 - - 2. E—E. D 4.5 0. 0.0
Wagson Creek 0.1 13w, 11W, 1iD 15-Aug-91 400 CT 5 3 0 7.1-%.8 g.4 0.8 a.0
L5 20 18 10 2.5-14.8 7.8 4.5 2.5
0.6 13N, 11W, 13B 21-Bug-381 336 T 7 7 Y] 6.0-9.0 8.% 2.1 C.0
L 4 4 1 3.1-15.4 10,2 i.2 0.3
.8 13N, 11, 133 2i-Aug-91 200 cT 1 1 2] 4.1 4.1 0.5 5.0
2.4 130, 10W, 7¢ 23-Aug-91 129 cT 28 25 13 1.4-4.3 3.8 159.4 10,1
2.9 138, 10¥W, 7D 21-Arg-91] 135 Y 41 36 18 1.0-8.13 4.0 26,7 13.3
West Twin Creek 9.1 13N, 1MW, 2 2l-Aug-96 85 o 1 1 a3 6.8 5.8 1.5 0.0
EB 1 1 i 3.2 3.2 1.5 i.5
LL 1 i 1 2.0 2.0 1.5 1.5
BB 2 2 2 i, 7-3.1 2.4 3.1 3.3
G.2 13N, 17W, 2 21 -hug-%4 385 o 2 Z 1 2.0-4.0 2.6 G.5 2.3
T 15 15 S 2.7-7.5 4.2 3.9 2.3
Aw—f



Exhibit & (continaed) '
YOy
CPUR CPUE
Section Total Number oY Range of Mean (#/100' (/100"
Hiver Location Langth Number Captured Captured Lengths Length in lst  in ist l
Stresm Mile (7, R, 35) Date Samipled (ft)  Species Captursed 1st Pass ist Pass {in} {in} Pass Pass
West Twin Creek {cont’c 0.2 13N, 17W, 2 Zi-Bug-96 38% EB 5 5 1 3.8-8.8 6.2 1.3 6.3
BB 6 8 4 3.0-5.5 4.0 1.6 1.0
SCUL Present
1.0 14N, L17W, 34; 2i-Aug-96 360 [shagd 4 4 3 3.8-3.3 3.6 1.1 9.8
14N, 17W, 3% ER ia 10 i 3.7-7.% 5.1 2.8 0.3
"E ? 7 5 2.7-4.8 3.5 1.3 1.4
LND Pregant
ST Pragent
Willow Creek 1.7 14N, G9W, 28R 18-Aug-92 208 LL 4 4 i 2. 4-13.4 7.7 20 0.0
5.6 1AN, 9W, OB 18-hug~-92 100 cT 18 18 3 2.8-5.9 4.4 18.0 6.0
iﬁ 9 i 2 Z.1-6.0 4,2 S, 0 2.0
Fournane Creck 1.8 13H, 1zW, 108 17 ~Aug-93 150 T 45 39 I3 2. A-7.0 3.8 26.0 15,3
+ Sample may include vainbow trout/outthreat trout hybrids .




swnibit B. Mark-recapturs population estimates in the Blackfoot Rlver drainage. 1%33 to 19%6,

River Sectioh Size
Mile Location Date Tangth Class gfficien Esbim/1G00
Scream Mid-point (T RS Sampled (Er] Speoles {int Marpked  Captured Recaptured oy (R/C) Hetisi + T P+ O
Blackfost River, 13.5 13, 16W, & 29-May-85 19008 o7 =60 &3 58 16 0.28 197 + 78 19.4 = 4.¢
Johnarud Section DV >6.0 16 8 1 .06 76 = 77 4.0 = 4.0
LL »5.0 22 14 2 4.0 114 + 102 £.0 & 5.3
R 5. 0-10.0 470 448 60 B.13 3486 + BiB 183.2 & 43.2
10.0-12.0 0 122 95 15 .12 737 £ 326 38.8 £ 16.8
>12.0 738 L3 5 .08 508 & 401 32.0 ¥ 2G.7
All »5.0 T66 674 108 g.13 5125 & 835 268,46 = 48.3
33 -May-89 19008 CT 6.8 13 & s .15 33 & 24 1.7 + 1.2
ov »6.10 i6 i3 0,44 27 & 11 1.4 + 3.6
LI >H.0 43 35 12 9.28 121 & 52 6.4 & 2.7
RE 5.0-16.9 436 352 50 .11 3366 = §71 177.1 & 44.%
10.0-12.9 658 53 & G.05 531 £ 350 28.0 £ 18.1
12,0 50 42 14 .17 237 & 1185 12.5 & 6.1
all =50 6386 540 27 0.14 39315 + 760 206.0 & 35.2
07 -Jun-%0 15098 o >6 . 19 30 0.42 68 + 36 3.6 1.5
Xl >6. 0 13 13 3 0.22 48 + 36 2.5 1,8
L =60 46 53 14 0,30 168 & T1 2.8 + 3.9
BB 5.0-10.9 424 482 94 0.22 2150 & 3%5 112.6 & 20.4
10.0-32.0 148 120 34 0.2% 514 £ 144 27.6 ¢+ 7.4
>12.0 59 48 i5 0.25 183 + 7 $.5 + 3.8
AT >5 .0 709 746 168 0,24 3137 + 423 165,31 ¢ 1.8
21-May-91 13008 iy >6 0 22 43 4 ¢.18 224 + 174 11.8 + & §
oV >6.0 17 17 3 ¢.18 80 + 62 4.2 + 3.3
LI >6. 0 43 43 10 027 189 3 180 i8.5 + 5.1
RE 5.0-10.0 232 357 56 0,17 2028 = 4388 106 .74 25.2
16.0-12.9 it 199 51 §.50 385 1 83 20.8 £ 4.8
»312.90 112 144 a8 0. 35 564 + 184 23.7 £ 8.5
Al »5.0 624 808 152 g.24 3204 4 479 173.8 + 24 7
18-May-352 19098 or >6 0 33 42 g 0.2% 190 ¢ 187 19.0 + 5.5
By 26§ 10 11 2 0,20 431 + 37 2.3 x 1.9
LE >6.0 55 27 & G.25 341 + 144 17.9 % 7.4
33 5.0-10.0 228 239 0.1 1445 + 425 76 0 % 21,3
10.8-12.0 148 85 31 0.15 550 + 198 38.9% + 10.2
»>12 .3 105 29 16 0,15 S60 £ 333 2%.5 3 12.3
All =5.0 £a7 553 100 8.17 3224 & 577 16%.6 * 29,2
17 -May-36 16005 or >6.08 13 15 2 .23 58 & 46 3.7+ 3.8
v 6.0 £l & 4 .44 13 + 8 0.8 & £.3
LL >6.0 54 31 18 0.19 159 & 74 5.9 + 4.6
RE 5.0-10.90 55 85 18 0.1% 454 £ 130 28.3 £ 11.9
10.0-12.¢ 9 EX 18 .62 5% = 1o 3.3 % 1.0
>12.0 43 57 12 0.28 195 &+ 92 2.2 & 5.6
A1l >5 4 243 232 85 0. 27 g £ 173 53,8 £ 13.9
Blackfeot River, 43.9 35N, 13W, 32 25-May-89 20064 o f.0-12.0 o 12 1 0.13 ¥ 61 3.9 % 3.0
Scotty Brown >12.8 0 0 0 - - -
Bridge Section v =6 0 1z 9 ] 0.1 46 * 38 2.3 + 1.9
L 6.0-12.0 46 37 4 0.0% 86 2 3731 17.8 %+ 13.2
>12.90 28 a3 & G.18 115 % 75 5.7 & 3,7
RB 4.0-11.0 106 182 18 0.17 579 + 234 28.% & 11.4
11.0-14.% 25 27 & .24 193 + B3 5.1 % 3.1
»14.0 16 i3 4 .25 47 & 31 2.3 & 1.5
ALL =5 0 342 223 40 8,17 1327 & 370 66,1 = 18,1
05-Jun-50 20064 T H.0-12.0 1 46 F 0.24 173 ¢ 121 B.E + 5.3
o >12.0 & g 2 .33 20 1 16 1.0+ 6.8
o >6.0 & 12 2 0.33 29 + 26 1.5 £ 1.2
L 6. 0-12.6 27 £4 é 0.3z 175 & 116 8.% # 5,7
>13.0 29 26 1G g9.34 73+ 32 3.6 = 1.6
RB 4.0-11.0 123 209 3¢ 0.24 238 z 274 41.8 + 13.4
11.0-14.0 56 50 iz 6.2t 266 % 136 13.3 & 6.2
=14.0 34 ig 3 4.13 118 + 94 5.5 2.6
A11 6.0 292 423 28 §.24 1745 + 274 #7.2 + 18.4
28-May-21 20064 or 6.0-12.90 35 7 8 Q.23 11l = 58 5.5 = 2.8
>12.8 11 B 3 $.37 26 + 17 1.3 £ 0.8
oy >5.0 15 g 3 2.20 38 £ 23 1.7 & 1.1
LL $.0-12.¢ 31 28 B 4.19 132 ¢ 81 6.6 & 4.0
>1Z.0 31 37 11 J.35 100 + 46 5.0 £ 7.2
B 4.0-11.0 101 106 15 0.15 681 % 305 33.% & 14.9
11.6-14.90 a8 g4 18 0.20 387 & 157 1.8 = 7.6
>14.0 53 47 il 0.21 215 & 103 0.7 + 5.0
A1l >5. 0 3165 345 75 0.2% 1655 & 336 83.0 =z 16.4
i6-May-92 20064 oF 6.0~12.0 1g 25 3 G.1% 137 & 1405 5.3 £ 5.1
>12.0 19 2% 4 .21 1319 = §% E.9 + 4.3
iy 6.0 15 1z 3 g.19 59 + 44 2.9 % 2.2
LL 6.0-12.0 17 2% i .06 264 & 290 13.4 + 14.1
>12.0 50 30 14 §.28 104 = 33 5.2 + 1.8
RB £.0-31.80 33 52 3 0.09 538 2 463 26,56 2 23.8
11.0-14.0 77 69 ig §.23 286 & 109 14.3 & 5.3
>34 0 S50 55 ig G.20 315 = 1319 15,7 £+ 5.8
All >6.0 318 335 64 2,20 1589 % 352 ?5.7 = 17.2




Exhibit B (continued)
River Secotion Size
Mile Location Date Eangith Class Bfficiency Total Estim/1008
St rean Mid-point PR, S) Sampled (£} Speciss (i} Marked Captured Hecaptursd (RfC} Estim x C1 B S
Brackfooct Hiver, 43.89 15N, 13W, 32 15-May-9%6 20064 °F 5.0-12.0 30 24 6 9.20 116+ 68 5.5 + 3.2
Srotty Brown Bridgs »>12. 0 21 15 2 0.310 146 134 1.3 4 5.6 I
Section {oontid) DY =6 .4 g 11 i 0.13 53 * 56 2.6 = 2.7
L 6.0-12.0 20 11 bl .09
>12.9 33 37 12 0.26 137 + o7 5.8 x 3.3
B 4.0-11.0% 42 48 § 0.21 210 = 113 10.5 £ 5.5
11.0-14,0% is 20 4 4.21 B3 £ 59 4.8 % 2.9
>14. 0% 51 40 o g.18 217 = 111 10,6 ¢ 5.4
Al% =5, 0 2340 210 41 0,38 1160 * 318 57.8 + 15.5
Gold Creaek 0.2 141, 16W, 31 05-RAug-96 582 BB <4.0 1 10 & 0.33 36 o+ 13 5.0 % 2.1
>4.0 23 é 2 0.08% Sex 432 3.5 & 7.1
A11 41 16 8 9,20 75z 32 13.4 + 5.8
LL <4.0 15 28 2 G.12 2GE & LZGO 35,1 % 3307
=4 .0 1% 20 g 4.42 47 + 22 7.9+ 3.8
AlZ 24 58 10 2.3%9 188 + 98 31.7 4 16.5
RE & LI, >4.0 42 26 10 .24 i0h.5 & 47 1.8 + 7.8
A1l E Y 43 23 ig 3,23 130.0 x 55 30,32 + 9.3
Horth Fork 4.0 14N, 11W, 6A; 25-Rhug -89 20430 CT >80 8 5 2 3,25 17 * 12 0.83 + .6
Blzokxfoot River 12W, 14N, 106D oV &.0-12.0 5 3 ¢ .40
12.1-34.0 g 10 5 .58 17 r 9 4.8 £ .4
=6 O 14 13 5 .36 34 x 315 1.7 = .8
LiL 6.0-12.0 6 36 5 0.1% 165 = 134 §.1 £ 5.5
i2.1-24.0 33 20 ¥ 0.21 B8 % 46 4.3 % 2.2
=60 59 56 i2 Q.20 262 & 123 i2.8 £ 5.5
RE &.0-12.9 17 12 2 T.12 T+ 67 3.8 £ 3.2
12.1-24.¢ 7 4 1 0.344 18 % 17 0.9 + 0.8
RE >6. 0 24 i6 3 0.13 105 + 82 5.2 3.9
A1l =5, 0 105 30 22 9,23 £18 + 148 20.5 & 7.1
3i-Bug, 20439 o >3.0 13 12 4 a.3% 35 & 23 1.7 x 1.1
44-8ep-90 oV 6.0-12.0 i1 5 0 .60
12.1-24.0 18 3 4 T.22 33 £ 18 1.6 ¢+ 4.9
>6. 0 25 13 4 .34 83 = 54 4.1 + 2.6
T4 6.0-12.0 1% 55 5 0.06 146 = 533 36.5 &£ 25.5
12.1-24.0 46 39 it 022 177G 2 g4 3.3+ 4.0
>6 ., 3 135 54 15 0.312 747 + 339 36.6 + 15 9
B 6.0-12.0 36 33 3 0.68 314 & 263 15.3 £ 1Z.46
12.1-24.0C & 9 ] 4,00
=6.0 44 42 3 0.07 £83 + 411 13.6 + 1% 7
ALl 6. ¢ 211 163 26 0.13 1271 3 439 £2.2 & 231 .4
28-Aug. 20430 o >B.0 15 4 2 0.13 26 3 16 i.3 *r 0.8
i0-Sep-91 hrits 6.0-12.0 11 8 i 0.06% 41 £ 40 2.0 2 1.9
12.31-24.9 24 3 2 0.08 32 £ 1% 1.6 = $.8
>5.0 35 9 3 0.8 B3 + &2 4.4 * 3.0
LL 6.0-32.0 33 15 2 G.06 180 £ 163 B.8 2+ 7.8
12.1-24.0 S0 51 14 .16 314 £ 133 15.4 = 6.4
=60 123 66 16 0.13 488 + 199 33.9 = §.5
®ER 6.0-12.0 25 28 1 Q.04 376 £ 419 1.4 = 20.1
12.1-24.0 20 ki 3 0.15 41 = 286 2.0 1.2
>6.0 45 35 4 $4.0% 330 % 2530 16.2 + 12 0
all >E. G 218 1i4 25 0.11 968 + 228 47.4 & 15.7
23-Aug. 20430 CT >80 9 4 & 0.00 !
02-Sep-%4 v 6.0-12.0 5 & 1 4.20 20 0= 20 1.0 £ 0.9
12.1-24.0 28 10 5 0.18 52 & 27 2.8 = 1.3
6,0 33 16 6 0.18 22 + 44 4.4 = 2.1
ki 6.0-13.0 23 1t 4 .17 57 ¢+ 35 2.8 % 1.7
iZ.1-24.9 44 58 22 0.34 165 = 53 .1 2 2.5 l
=610 81 689 26 06.30 227 + 67 11.1 % 3.2
HB 6.0-12.0 12 5 1 0.08 38+ 386 1.9 ¢ 1.7
i2.1-24.90 i2 5 2 0.17 25 + 18 1.2 0.8
>6.0 24 il 3 0.13 68 + 48 3.3 & 2.2
ail >6.0 153 55 35 0,23 427 + 1317 20.9 & 5.4
23"3&1!’3'96 20420 or >3, 0 17 2 4 0.24 35 + 20 1.7 + 1.0
v 6.0-12.0G 5 3 0 0.6G0 1.1 % 1.4
12.1-24.0 18 1 3 0.17 32 % 19 1.6 2 0.9
>6. 0 23 9 3 0,13 59 + 41 2.9 x 2.0
LL 6.0-12.0 22 24 3 0.14 143 + 117 T.0 5.6
12.1-24.0 43 25 5 0.12 130 £ 128 2.3 £ 6.8
>6 .3 85 48 3 .12 356 + 208 17.9 + 10.0
BB 6.6-12.0 22 8 2 G.G% 88 + 58 3.3 2 2.7
12.1-24.0 ] 5 3 0.38 12 £ 6 .6 = .3
=60 36 13 5 .17 11 % 4% 3.5+ 2.0
All =6, O 135 ) 10 .35 534+ 192 35 .6 & 5.2



Exhipic .

Summary of two and three pass population estimabas 1n the Blackfoob River drainage,

1890 Lo 1596,

Ssction Size Prob Total
River Locabion Length Clasg igt Znd (s34 Hstimate £ Satim/l00”
Stream Mile (T B, S) Jate Sampled (ft}  Species tin) Pass  Pass Canture 1 + 0T
Arrastra {raek o.7 14N, i9W, 29 28-Rug-96& 440 T 3 G2, 5 i4 & .57 24.5 = 11.5 5.6 r 3.4
ER =4.0 G 3 O.87 i6 * 4.5 2.6 + 1.5
LL 2.9-7.0 43 30 G, 30 98 : 13 22 & 3
.4 14N, 10w, 17D i8-Aug-%4 280 [N 1.7-:0.9 g 3 = 0.463 12.8 + 6.2 £.4 = 3.1
oyt 7,50 1 3 1.00
)] 2.5-8.7 24 i3 - 0.35 96,3 & 76.2 A5.2 + 38,1
L 4.5-10.0 12 4 - &L 67 18.0 £ 5.9 4.0 + 2.9
Basin Creek 0.7 13N, 13W, 338 U5-Sep-81 270 EB 4.0 34 5 - 0.85 32.% + 2.8 14.8 £ 0.9
>4.0 11 3 073 15,1 * 3.8 5.6 ¢ 1.4
NS 4,3-7.2 23 13 - .43 52.9 & 35.2  19.6 1 313.0
Bear Creak 1.1 3K, 1&8W, 1l&B, 7t Z0-Jun-94 245 joiz] 4,2-5,7 5 1 0. 80 5.0 & 1.5 1R 2 0.4
LI 3.8-8.5 5 2 - .60 8.1 £ 5.2 2.4 = 1.7
Jte] 2. E-4.0 4 4 - §9.50 6.0 x 13,6 4.6 & 3.5
1.5 L3N, 16W, 138 Z5-Jul-95 300 BB <d.0 1G 5 - 0.50 0.0 + 15.2 5.7 * 5.1
>4.0 8 3 - 0,63 12.8 6.2 4.2 % 2.1
ALL 18 & ~ 0.56 37 .4 £ 14.4 10.8 + 4.8
HE 4.0 3 2 0.33 2.0 % 26.3 3.0 ¢ 8.8
=4.0 11 2 - 0.8z 13.4 £ 1.9 4.5 = 0.6
Ail 14 4 - 9.71 19.6 & 4.7 5.5  2.&
i.8 13N, 17W, 13D 20-Jun~94 210 ER 3. &8-7.0 ii 2 - 0.82 13.4 = 1.9 3.9 % 0.0
RE 3.0D-5.4 o 5 - 0.445 20,3 + 20,6 5.5 o2 9.8
Belmont Cresk .6 14N, 18W, 24B 15-8ep-94 360 5 =& 0 3 1 - o, 80 4.5 + 2.9 1.5 = 1.0
LL <4.0 k] ) 0.61 0.2 & 20.4 5.6 £ 5.7
=44 19 7 - g.70 30.1 &£ 5.2 2,4 + 2,6
BB <4 .0 215 120 - 9.45  86.6 & 102.6 135.2 * 38.%
w45, 4 63 15 — 0.76 B2.7 % .1 23.0 ¢ 2.0
Blanchard Creek G.1 148, 14w, 5A 22-Rug-20 310 2B <£.0 39 A - a.87 44,7 £ 2.2 i4.4 ¢ 0.7
=4 .0 11 4 - 0,54 17.3 + 6.8 5.6 ¢+ 2.7
14-Sep-95 420 1 2., 8-7.32 i1 5 - 0.585 20,2 % 1.0 4.8 & 2.9
RB <4, {0 108 49 - 9.63 171,85+ 22.3 40,8 £ 5.3
=40 38 o — 0.76  £9.8 £ 5.5 1t.6 % 1.3
Chambearlin Creesk 0.1 15N, 13W, 32 12-Sep-9& 282 o <4, 0 39 15 - 0.74 52.4 % 6,4 1R85 2.3
>4 .0 25 2 - .50 332.3 + 1.4 1.5 % 4.5
LL =4.0 25 12 -~ 0.52 48.1 % 21.2 17.¢ = 7.%
>4 1) 7 i 0.88 g2 ok E1 2.9 x 0,4
2.5 15N, 13W, 3B 12~Bep-95& 336 CT= <&, 23 i5 - 0.55% 60.5 £ 20.7 8.0 £ 5.2
=4, 0 25 & - O.64 35,1 2 10.0 11.6 = 3.5
.l 3.4-8.7 4 2 ~ 4.50 2.0 & 9.6 2.4 & 2.9
RE o, G 4 1 — o.75 5.3 + 1.8 1.6 2 D.a
Cotbonwood Creek 4.7 16N, 13W, 8D 28-Jul-%2 240 LL <4.,0 14 2 - 0,86 18.2 & 1.5 6.8 & 0.6
£.0-8.0 40 E 0.83 50 + 4.2 20.8 = 1.8
=5.0 15 7 - 0.53 ZE.3 & 15.1 11,7+ 5.3
5.5 15H, 13W, 8D 28-dul-52 300 LL 4.0-8.0 21 12 - 6,43 49,0 % 35.0 0.4 x 11.7
>G .0 24 12 - 9.50 A4B.0 + 335 i5.0 + 7.8
7.5 158, 13W, 5C 23-J91-91 285 T >3 5 3 1 2 .54 6.0 + 3.5 2.1 & 1.2
BB <4, 57 41 14 0.47 131 £ 20 45.8 = B.%
=4.0 22 11 4 G, 60 35.0 £ 5.3 13.6 1.9
LL <40 27 15 12 7.38 1o 26 24.8 & 5.2
>4.0 & & 4 0.38 23 ¥ 14.6 2.0 5.2
Big Spring Creak 0.1 15N, 13W. 5D 07 - Nowv— 91 231 L[ >33 29 G — .63 42,1 4 7.5 18.2 3.4
Dunham Creek 2.3 16N, 12W, 19B 7 ~-Bag-94 400 [y <4.0 & 4 - 0.32 18.0 = 37.2 4.5 = 8.3
>4.0 7 1 - .86 8.2 & 1.1 2.0 2 0.3
A.4-16.4 13 5 - 0.62 21,1 x 8.4 5.3 + 2.7
1 >6 .G 4 M - 0.75 5.3 + 1.9 1.3 £ 0.5
4.2 16N, 13W, 12D 07 -Aug-96 555 CT 3.6-6.9 2 1 — .50 4.0 = 6.8 3.6 & 1.0
Elx Cresk 0.1 14N, 1LW, 26D 03 Oce-971 198 RE 2. 0-4 .5 [+ 2 — 0,67 EIEI 4.5 & 7,1
25-Sep-986 355 I 4.0 1 0 — 1.00 - -
RB 2.4-8.5 11 5 - 0.55 20 & 12 E.7 o4 3.4
1.1 14N, 15W, 36A 03 -0ogw31 186 RB 2.2-9.6 15 7 - 3.53 28,1 + 315 1 15.% ¢+ 8.1
25-Sep-96 389 RE 2.5-8.0 3 o - 1.G0 3008 0.0 ¢.9 £ 0.4
8.05-11.0 3 a - 1,00 6.0 = 0.0 1.7 & 0.4
2.3 14N, 14W, 31B 14~-Sep-95 375 B >4, 0 2 i - 1.00 2.0 = G,0 0.5 = §.40
RR >4, 0 2 o - 1.00 2.6 & 0,0 0.5 = 0,0
25-Sep~96 380 C 2.5, 8.5 2 o = 1,00 2.0 £+ 0.0 0.5 + 0.0
RB 2.4-10.5% 22 9 - G.59  37.2 % 12.8 G.8 £ 3.4
1i0.5 1 1] ~ 1.0 1.6 £ 8.0 0.3 = 0.0
3.0 I4N, 14w, 32 03~0ct-91 108 8 2.6-2.6 380 15 = o.50 60.0 & 26,3 B5. 6 % I£.3
BB 1.8-8.5 45 18 — 0.80 T5,0 & 17,3 £8.4 = 1§50
25-Zep-26 385 5] 2. 0-8.8 £ 1 - .83 =) -
RE 1.0-5.9 40 25 — 0,38 106 + 70 25 £ 18
4.6 13N, 14W, 50 03 -Dot-01 . 105 }E.E 2. 45,0 47 5 - 0,53 56.6 + 3.6 53.9 % 3.4
Gold Creek 2.5, 14N, 16W, 30B O08-Aug-96 569 (o5 4.0 ] 4] ~ 1.90 5.0 0.0 0.8 £ {4
2.7 N DV =4, ] 0 - 1,04 3.0 ¢ 0.0 0.5 = ¢.0
L1 >4, 0 32 & - J.81 39,4 + 3.4 6.5 * 0.6
A11 <4 . 13 & - 0.5 z4.1 % 13.6 4.2 = 2.4
>4.0 50 17 - G.66 TR.8 & 12.5 i2.3 £ 2.2
=100 11 Z - 0.82 13,46 & 1,9 2.4 0.3




Bxhilrit ¢ {continued)

Seation Size Prob. Total
. River Location Length Class Lst ind srd of Estimate o F100¢
Sryoan Mile {T, R 3] Date Sampled {fL)  Snecies tin} Pase  Pass  Pass  Capture 7 T
Grantier Spri;g Creek 1.0 14N, 9W, 25A 02-Jul~-91 700 242 =4, 0 42 22 - 0.4 58.2 = 3§.2 £ 5 2
L 4.3 52 26 - G50 104,05 & 244 4.9
25-Jul-%4 258 BB <4.{ 65 33 23 0.24 147 £ 25.7 + 6.0
=40 3 3 2 .67 14,042 .32 + 0.9
LL 4.0 g5 38 1& 0.42 137 % 26.8 % 10,4
>~ 0 13 7 Y 8,47 20 & 1.5 L
Hoyt Creek 0.2 16N, 12w, 198 U8-Sep-22 200 EB >3, 0 23 10 - 0.57 5.7 % 15.3 x 7.7
LI =2, 0 2 1 -~ 0,50 4.0 2 &8 * 3.4
MIWE >0 20 8 - 0.60 33,3 & t1.5 L7ox 5.8
EB EX) 13 7 ~ 0,46 28,3 & 32,2 +* 11,1
Klelngchmidt Creek 0.1 14N, 1iwW, %A 26-Jui-94 100 L <40 78 48 42 G.23 262 = 8B & 88
=4.0 1 4] O 1.040 1.0 + 0.0 + 0,0
ER <4 .0 12 3 3 0,67 16.0 + 2.4 O o+ 3.4
Lincoln Spring Cresk 1.4 14N, SW, 23B 20-Jul-95 3603 LL 4.1 A 3 - 9,73 15.1 + 3.8 4.2 + 1.1
2.3 14K, 9W, 23A 20-Ti3l -85 325 LI <4.0 25 G 0.64  389.1 & 10.0 12.0 2 3.3
>4 0 14 7 ~ 0,50 28.8 % 18.0 2.6 & 5,5
2.4 148, 9W, I4B 23-TJul-85 282 T.L. >4 . 0 15 & G.60 25,8 £ 14,0 5.9 % 3.5
Molabe Creek 2.5 1SH, 12W, 5D 07 -Mov-91 378 BB >4, 0 17 5 - .65 26.3 £ 7.5 7.0 x 2.1
Li, »2 .0 11 2 - Q.82 9.8 = 3.3 3.6 & 0.5
beiow oulverit 2.5 150, 12W, 5S¢ 15-Sen-97 150 oT 1.6-11.7 49 1z - J.76 64.% ¢ 6,6 43,3 + 4.4
above culvert 2.5 15N, 12W, 50C 16-Sep-92 i35 T 1.6-6.23 28 3 — 0.39 31.4 + 1.5 23.2 + 1.1
3.7 15N, 12W, 4C 16-Sep-92 150 T 1.1-8.3 25 4 - .04 29.8 + 2.4 319.8 £ 1.6
Nevada Cresk 0.7 13N, 1iWN, 70 05-3ep-94 500 L35 2.7-6.8 14 7 - 0.5 28,0 * 18.0 5.6 £ 3.6
NSE' 2.89-8.17 it 7 - 0.5 28,4 & 13.0 5.7 £ 2.8
2.5 13N, 1iW, 23A G9-Sep-94 500 NS 5.3-7.3 5 2 - 0.60 8.2 £ 5.8 1.7 = 1.2
LEs 4,0 42 4 - 0.91 47.4 & 1.5 G,5 & 0,3
R5Z 2.4-4.3 16 g - 0.50 32,0 4 1%,2 6.4 + 3.8
25.7 120, 10W, SA 09-Aug-94 420 LiNS 1.5-6.5 42 2 - .91 24.2 + 1.1 5.8 & (.3
RES 1.0-2.4 11 i 0,36 30,3 ¢ 40.0 7.2 = %5
128, 10W, 1iC 09-aug-94 430 LSS =4, 0 3 1 - 5.87 4.5 % 2.9 1.0 + 0.7
33.8 12N, SW, 192 23-Jul-90 409 T 7,8, 11,2 2 0 - 1.00 2.0 2 §.¢ 0.5 % 0.0
LNS 12, 4-15. 8 3 2 - G, 00 — -
L3S 2.9-17.0 35 15 - .62 63,4 & 14,6 .8 % 3.7
RES i.6-2.4 2 2 - .00 = -
SCUL >1. 0 5% 12 0,80 F4.1% 5.3 ]
40.8 12N, SW, 358 2&~Jul~%46 356 B 5.3 10,4 28 7 -~ 4.7% 37.3 ¢ 5,2 WIERT
L INE 4.0 1 8] - 1.G0 1.0 £ 0.0 A
42.1 12N, 9w, 25C 22-TJul-9%6 300 EB <4.4 12 2 - .83 T4.4 1.8 R 1
=40 21 12 - 0,43 49,0 = 35.§ L3+ 11,7
SCUL 1.6-4.5 79 63 — 0,22  £7.1 + 3194.4 L4 x 131,
Nevada Spring Creek 3.0 13N, 1iW, 11D 26-Jul-89 2000 L. <4.40 14 5 - 0. 64 21.8 2 7.4 1o 0.4
=4, 0 12 1 - 0.92 13,1 = 0.7 L7 o 4.0
15-Aug-51 e LL <&, 0 12 3 - 0.56  24.0 £ 16.6 PRGN I |
=4, 0 17 1 - .94 i8.1 £ 0.5 3 ox 0.1
17-Aug-92 798 LL =4.0 74 42 - 0.43 L71.2 % 64.1 1.5+ 8.1
>4, 1) 24 12 - 0.50  48.0 » 23.5 £§.0 £ 3.0
ld-Jul-54 Tes LL <4.0 43 35 16 9.37 128 % 35.3 15.8 = 4.4
=4, 1 36 6 = .83 43.2 £ 3.9 5.4 & f}.4
Rock Creaek 0.1 14N, 11W, &3 28-Jul-94 352 EB >4.,0 3 2 - .33 $.0 = 26,3 4.6 = 7.5
Lh =& 0 21 8 - 8.82 32.9 x 1.5 9.6 ¢ 3.0
<4 .0 133 68 - .48 272.4 + 62,1 Y7.4 = 17.8
RB =40 iz E - 0.25 48.0 x 107.8 13.6 £ 30.6
<40 108 28 - 0.74 i45.8 £ 145.8 41.4 % 3.3
g.7 14N, 11W, bR (3-Aug-50 469 LL <4.0 ia 5 4 4.63 30 + 3.8 6.4 + 0.8
RB 4.0 3 G 1.00 3,0 2 8,0 0.6 z 0.0
28Tl -S4 459 EE 4.0 & 4 - .50 16.0 ¢ 13.6 3.4 % 2.9
<4.0 28 5 - 0.75% 26.7 = 4.4 5.7 £ D.9
LI =4.0 & 2 - a2.7% 10.7 = 2.8 2.3 » 0.6
<4, 0 133 45 0.66 301.0 & 20.7 42,9 + 4.7
RE >4, 0 5 2 - L.67 .0 + 4.7 1.% = 0.3
3.8 18%, 11w, 3LB 01-Aug-~96 540 ER >4.0 13 1 = 0,32 14.1 = 0.7 2.6 ¢+ 0.1
L5 >4 0 3 1 - O.67. 4.5 & 3.2 0.8 = 0.5
6.4 15, 11W, 24D 01 -Bug-96 565 O =40 7 2 - 0.71 9.8 £ 3.3 1.7 ¢ 0.6
ER >4, 0 iz 5 ~ §.58 20.6 ¢ 9.9 3.6 £ 1.8
T.E 1TN, 14W, $B 27-Rug-9% 5289 T 2, 0-7.1 G o - 1.00 2.0 + 0.0 1.7 4.0
BB =4 .0 1 gl — 0.44 36,6 * 2.8 7.0 % 5.5
Ehanley Creek 0.2 15N, 13W, 9B 11-Jun-93 360 BB =4.0 5 1 - 0.80 6.3 £ 1.5 i.7 £ 7.4
i 540 5 P z 0.60 8.3 & E. 8 2.3 1.6
Al &, 0 10 3 - 0.70 14.3 & 4.3 4.0 + 1.2
3i-Jul-96 340 ER =4.0 317 3 - 0,71 24,1 + 5.4 8.0 £ 1.2
LL >4, 0 e E) 0,67 13.5 + 5.1 4.5 « 1.7
305 A1l >4, 0 26 & - 0.69 27,6 & 7.3 12.5 & 2.4
i.4 15N, 13W, 3B 11-~Jun-93 200 o7 =4, 0 7 3 - 0.85 §.2 = 1.1 4.1 0.5
ER <4.0 8 2 - .75 10.7 & 2.8 5.3 0+ 1.4
>4 O 10 1 - 0.50 11,1 + 02,8 .6 + (3.4
1.6 158, 13W, 38 31-Jul-26 466 T >4.0 7 3 - Q.57 32,3+ 8.1 2.6 & 1.7
te) >4, 0 24 5 0.7% 30.3 x 2.5 .5 % 0.8
O 2



gxhibiv € {cont

Section Sine Prob. Total
River Location Length Class 1lst ind 3xd of Estimate *
Straan Mile {T, K, 2] Dake Sampled {fz}  Species {in) Pazg  Pass  Pass {apture I

Warren Creek— 4.1 14b, 13W,. 1B 11-0ct-51 ige LE <4.0 13 8 - 0,38 33.8 + 37.4 18,2 % 20.1
»4 .0 ii 5 0,55 20.2 £ 12.0 0.8 £ 6.4
2.9-8.8 24 13 =z 0,46 B2 4 o+ 30,7 ZB.Z O 16.5
ME 3.2-4.5 57 11 = 0.77  61.36 + 6.8 33.0 ¢ 3.3
ER 2.4-7.% 11 2 0.82 3.4 2 1.9 T2+ 1.0
>4, 0 5 2 - 0.75 10.7 £ 2.8 5.7 £ 1.5

0.4 14N, 13W, 1A 11-0Oct-91 180 LL 4,0 2 2 - G.40 - -
=4,0 30 5 - g.83 3.0 % 2.8 0.0 £ 1.3
3.0-14.3 33 7 = 0.3 41.% &£ 2.2 22,3 + 7.4
MWE 3.8-4.7 10 3 - .70 14.2 & 4.3 7.9 & 2.4
Ra 2.5-5.7 4 i o.75 5.3 + 1,9 3.0 ¢ 1.1
&§.2 15N, 12W, 25C 25-~Jul-85 420 ER <4.40 5 O - 1.00 5.4+ 0.0 1.2 £ 0.0
>4.4 21 i1 — 0.48 44.1 % 25.6 10.5 & 6.1
Wasson Cresk .1 138, 11W, IiD 25-Jul-50 S80 C% T, h-12.7 4 G - 1.480 4.0 0.0 0.4 % 0.0
LE 2.9-13.1 i2 2 - .83 14.4 £ 1.8 1.5 ¢+ 0.2
2.9 13N, 10W, 70 2i-Aug-51 1356 T «=4.0 18 4 - 0.78 23.1 £ 3.4 17.1 & 2.5
>4 O 18 1 — G, 94 1i%.1 £ 0.5 14,1 2 0.4
Yourname Creek i.8 13N, 14W, 10B 17-Aug-92 150 oT <d . 14 S - 0.71 9.6 o+ 4.7 13.1 £ 3.1
>4 .0 25 Z — 0,92 27 .2 + 1.9 18.1 % 0.6

* Sample may include rainbow trout/cutthroat trout hybrids
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Exhibit F. Robb Leary 22X Electrophoresis Letters-Results.

October 27, 1992

Don Peters

Montana Department of Fish,
Wildlife and Parks

3201 Spurgin Road

Missoula, MT 59801

Don:

We have completed the electrophoretic analysis of the char samples collected from
Belmont Creek {October 16 and 18, 1991; N=15; T15N R16W S20c+28) and Cache Creek
(October 9, 1991; N=2). Horizontal starch gel electrophoresis was used to
determine each fishes genetic characteristics at 45 Toci (genes) coding for
proteins present in muscle, liver, or eye tissue (Table 1). At nine of these
loci, the bull, Salvelinus confluentus, and brook trout, S. fontinalis rarely
share alleles (form of a gene) in common (Table 2). Loci at which such
distinctive genetic differences exist between taxa are commonly termed diagnostic
loci because they can be used to determine the proportion of bull trout, brook
trout, and their hybrids in a sample.

A1l of the fish in both samples possessed alleles characteristic of only bull
trout at all diagnostic loci {Table 3). These fish, therefore, were certainly

genetically pure bull trout.

We also analyzed adipose fins from char in Cache Creek {October 9, 1991; N=13)
and Fish Creek section 1 (October 7, 1991; N=4) and section 2 (October B, 1991;
N=5). We were able to examine the products of four diagnostic loci between the
bull and brook trout from the fins: LDH-B2*, sIDHP-2*, sMDH-AZ*, and sS0D-1%.
A1l of the fish in the Fish Creek and all but one from Cache Creek appeared io
be pure bull trout. The remaining Cache Creek fish possessed both brook and buil
trout alleles at all diagnostic loci analyzed indicating it is a hybrid between

these fishes.

Sincerely,

fute Yook~

Robb lLeary
RL:1d



b "
a0t % Division of Biclogical Sciences
+ Missoula, Montana 59812-1002
. (406) 243-5122
’”‘ ) FAX (406) 243-4184

The University of

Montan

April 16, 1996

Don Peters

Montana Fish, Wildlife, and Parks
3201 Spurgin Road

Missoula, MT 59801

Don:

We have completed the electrophoretic analysis of the char collected from Copper Creek (October

27, 1995; N = 25) and North Fork Blackfoot River (September 3, 1995; N = 20). Horizontal starch

gel electrophoresis was used to determine each fish’s genetic characteristics at 45 loci (genes) coding

for proteins present in muscle, liver, or eye tissue (Table 1). At nine of these loci, the bull, Salvelinus

confluentus, and brook trout, S. fontinalis, rarely share alleles (form of a gene) in common (Table

2). These are commonly termed diagnostic loci because the alleles detected at them can be used to
_determine whether a fish was a bull trout, brook trout, or hybrid.

All the fish in both the samples had alleles at the diagnostic loci analyzed characteristic of only bull -

trout. Thus, all the fish in the samples were undoubtedly bull trout.

Evidence of genetic variation was detected at only two loci in the samf)ies (Table 3). Contingency

table chi square analysis did not indicate that the allele frequencies were statistically heterogenous
between the samples at either locus (Table 3). Thus, there is no evidence that genetic differences

exist between bull trout in Copper Creek and the North Fork Blackfoot River. This conclusion,
however, must be considered tentative because with only two genetically variable loci our ability
to detect genetic differences is very weak. '

Sincerely,
Robb Leary
Graduate Degree Programs o
Biochemistry Microbiology “Q
Biological Sciences Wildlife Bialogy ~
{Teaching) Zoology F-2 —-_—

Botany

An Equal Opportunity University

. . i



Exhibit G. Water Temperature Monitoring Station Summaries
River and Selected Tributaries.

for the Blackfoot

Blackfoot River at Wisherd Bridge

Water Temperature Summary

2 3 4 66 7T 8 9 10 11 12

[ Maximum [ 1137.045.5448.6/57.5169.0{68.1465.5]54.1138.8 |34.51
{ Minimum [ 51.9143.8437.0431.6¢31.9¢
Mean 60.9455.1144.2¢ 34 32.1¢

Perlod of Record 894 - 9/96

Biackfoot River at Belmont Creek

Water Temperature Summary

b |
L]

Temperature F
- NG a1

DOO0OO0OQOO

i' Maximum []|46.87|55.29|58.08|64.47 67.86 64.65 55.56 |47.46

Minimum ]| 43.3 (43.02/43,57|53.98/55.29 46.0941.88|39.63
l Mean ~| 46.92 149.16/52.07160.14:60.96 56.16/47.63|42.53
Month
Period of Record 8\94 - 7\96
G-1



Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot
River and Selected Tributaries.

Blackfoot River at Scotty Brown Bridge
Water Temperature Summary

Maximum [
Minimum |
Mean

Perlod of Record 894 - 10/96

Blackfoot River at Raymond Bridge
Water Temperature Summary

80
.
260
2
a0
Q
Q.
E 20 ...............................................................
D
]
0
6 7 8 9 10
Maximum ]| 68.72 72.61 7.1 66.44 69.31
Minimum [ 44.13 53.89 52.48 41.31 34.23
Mean ~| B83.76 63,86 61.84 54.94 46.64

Perlod of Record 6\94 - 10/96




Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot
River and Selected Tributaries.

Blackfoot River at Heimville Cutoff Bridge
Water Temperature Summary

w 70
60, -
£ 50
‘g 40
@ 30
g 20
;9 10
0
8 9 i0 11 12
Maximum [ 83.79 67.03 40.84 37.71
Minimum 52.56 41.61 351 31.68 31.68
Mean -1 59.58 53.88 44.02 34.329 32.54
Month

Perlod of Record 894 - 10/95

Gilbert Creek above Reservoir
Water Temperature Summary

Wil o
0000

Temperature F

il
=

Maximum (&
Minimum |
Mean

Period of Record 4\95 - 8/96



Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot
River and Selected Tributaries.

Gilbert Reservoir - Surface Depth
Water Toemperature Summary

Y 70

o

| ™.

§ QO - oo

n. 30 ...............................................................

E 20 ................................................................

@ O

[

0
6 7 8
Maximum 3 64.36 69.03 68.14
Minimum [ 52.77 55.56 53.04
Mean - 57.21 62.14 59.86
Month

Period of Record 4185 - 10/85

Gilbert Reservoir - 8 Ft Depth
Water Temperature Summary

-3
=

Temperature F
- N
05883388

Maxhnum [
Minimum |
Mean

Period of Record 4\95 - 10/956



Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot
River and Selected Tributaries.

Landers Fork at Highway 200 Bridge
Water Temperature Summary

1)
o<

9]
<

o

(=]

- O B
=)

Temperature F
o

o

Maximum 55 - 53.33
Minimum 44.13 41,05
Mean - 186.98 46.18

Month

Perlod of Record 8\26 - 9/96

Landers Fork at Forest Service Bridge
Water Temperature Summary

Maximum | 48.09 49.98

Minimum |2 37.0% 37.08

Mean - 40.82 43,27
Month

Period of Record 8\96 - 9/96 a5



Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot
River and Selected Tributaries,

Johnson Creek at Mouth
Water Temperature Summary

60

.

@ 50

3 40}

g 30

2-20

a 10

- 0

;| 5 6 7 8 9 10 11

Maximum 46.09/49.98|50.83/54.45/56.97; 55 |52.48| 38.8
Minimum 39.36:33.6630.18
Mean 48.5 {43.22 335

Period of Record 8\94 - 10/98

Nevada Creek at Mouth
Water Temperature Summary

80
11
o 60| -
=
® a0
41
n..
& 20
Q
l——
0
, 4 5 1+ 8 9 10 11 12
éiﬁiékiﬁsum o 65.81/68.81|71.15 68.5 | 68.5 |37.71/31.98
Minimum [ 41.4 146.11/53.08/43.09/33.71/31.98(31.41
Mean 53.93 59.61/62.35|56.52 43.49,32.62|31.82

Month

Period of Record 8/94 - 10/95
G-6



Exhibit §. Water Temperature Monitoring Station Summaries for the Blackfoot
River and Selected Tributaries.

Nevada Creek at Mouth
Water Temperature Summary

N O
;g = T

Temperature F
)
o

o

Maximum i
Minimum &
Mean

Pericd of Record 8/84 - 7/88

Nevada Creek Below Douglas Creek
Water Temperature Summary

Temperature F

Maximum [5| 53.89 | 72.3 (74.73|79.41 | 76.3 |67.86 | 61.2

Minimum 39.63 | 40.21 | 44.42 |56.12 | 52.21 142.17 | 33.08

Mean ~| 45.33 | 54.02 | §0.43 | 68.36 | 63.71 | 55.22 | 45.87
Month

Period of Record 8/94 - 10/856



Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot
River and Selected Tributaries.

Nevada Creek above Douglas Creek
Water Temperature Summary

<0
<

&N
8 2

Temperature F
N
o

o
E

" Maximum [-1/52.48]71.11] 73.2 [69.98/67.57(66.47| 37.4 |31.68

Perlod of Record 8/94 - 10/95

Nevada Creek Below Reservoir
Water Temperature Summary

Temperature F

- N I
- R-E-E-N-]

5 6 7 8 9 10 11 12

Maximum [ 50.2763.7965.8265.361.7755.6541.0938.8

Minimum [ 39.9248.0853.3359.0250.5833.3731.6831.6

Mean ~145.4246.0652.0157.47/62.1456.4944.9133.7634.0
Month

Period of Record 8/94 - 7/06




Exhibit G. Water Temperature Monitoring Station Summaries for the Biackfoot
River and Selected Tributaries.

Nevada Spring Creek at Mouth
Water Temperature Summary

Temperature F

o

Maximum L || 66.78 | 77.65 | 77.65 | 68.14 | 67.95 | 58.93  66.97
Minimum [ 32.56 | 33.13 | 42.22 | 52.21 | 37.71  31.08 | 35.67
| Mean _laa.54  52.50 | 58.55 | 60.2 |54.53 |44.49 | 43.99

Perlod of Record 8/84 - 10/95

Rock Creek at Mouth
Water Temperature Summary

, 80

70
@ 60/
3 50|
® 40
g 30
20
1

g
2 10

0

Maximum [
Minimum 53.33 49.71 50.56 4248
Mean - 59.71 58 §7.65 52.1

Peorlod of Record 8/94 - 10/95

G-9






Exhibit H. Summary of stream discharges measured in the Blackfoot River drainage, 198% to 1996,
Location Discharge Location Dizcharge
Stream (R_}lver M&ej Date (cfs} Stream {River Mile) Date {efs}
Arrastra Creek 4.5 23-Bug-89 16.9 Nevada Cresk 0.3 G1l-Kov-89 43.8
Basin Cresk 0.6 0&-Jun-95% 1.4 0.5 10-Juli-91 5.3
Nevada Spring
Beaver Cregk 0.2 24—511.%'“89 16.7 Craek 0.7 10-Fui-22 17.2
Belmont Creek 0.1 0l-Aug-8% 24.3 Noxrth Fork of 15.5 16~Aug-89 174.4
the Blackfoot
Blackfoot River 67.8 01-Nov-89 173.8 River 2.3 16-Aug-89 296.5
Blanchard Creek G.1 0h-Bep-G0 1 canal & 8.8 G.1 13-Jun-~9%6 9.9
24-2pr-52 18.48 canal @ 10.0 g.1 13 -Jun-96 9.9
GE-May-92 T canal & 10.7 ¢.1 13-Jun-%¢ 5.9
20-Fun-~92 2.6 canal @ 12.3 0.1 13 ~-Jun-96 5.7
02 ~Aug-95 2.2 Pearson Cregk [+ 08-Jun-93 2.3
1.1 05-8ep-55 2.6 G2-Aug-96 1.0
0B-May-92 10.9 0.8 06-Jun-95 8.2
21-May-93 29.8 Poorman Creek 2.2 03-Nov-B89 4.1
&, 08-May-52 5.6 Rock Creek 0.2 24-Jul-B9 33.0
capal @ 1.1 G. 21-May-93 4.1 Salmon Creek 6.2 22 -Jun-95 7.2
02-Bug-96 0.8 1.4 22 Jun-9% 7.6
21-May-93 2.3 canal ¢ 0.9 0.1 223-Jun-85 10.8
Clearwater River G.1 03-~Qct~89 98.3 13 - Jun-%6 $.0
Copper Craek 1.3 30-Buy-89 35.5 canal @ 1.4 0.1 22 ~-TJun-45 5.3
Cottonwoad Creek 6.2 27-5ep-89 35,1 Shanley Creek 0.1 13-Nov-51 2.0
0.9 Gl-Nov-91 30.8 Wales Creak 0.1 G1-Nov-89 1.4
3.2 31-Aug-96 20.0 Union Creek g.1 17 -COce -89 6.4
02-Tun-91 38.4
¢1-Nov-91 25.3
12-Ang-92 22.5
5.6 01-Nov-91 19.7
6.0 12-Aug-922 21.5
upnamed spring 8 6.4 0.1 G -Hov-91 6.1
7.0 G7-Nowv-91 11.32
unnamed spring @ 6.7 .1 07 -Nowv-91 2.5
ummamed spring ¢ 7.5 ¢.1 13-Nov-91 2.7
16.3 O1-Hov-91 0.0
12.0 02--Bug-96 12.1
canal € 12.0 G.1 21-Jun-92 21.4
10-Aug-92 6.2
06-Fun-95 23.3
22-TJun-95 34.7
Chamberiain Creek G.6 12-Sep-95 2.1
1.9 A7-Jun~95 14.7
G2«Aug-96 4.2
2.7 03-0ct-89 2.1
canal @ 0.6 0.1 12-Sep-985 ¢.9
canal @ 1.9 0.1 27 -Jun-985 3.2
C2-Aug-96 4.2
Purtham Creek 2.% 15-Jul-96 31.%
canal @ 2.5 0.1 1i5~-Jul-26 9.1
Grantier Spring Creek 1.1 “11-Oct-89 4.1
Gold Creek 0.1 06-Sep~89 24.3
Rleinschmidt Creek 0.1 24-~Jul-89 25.0
panders Fork 1.1 13-Sep~89 94.9
HMonture Creek 0.4 09-Augy-89 44.2
g.9 i6~Feb-92 242
H-1



Exhibit T: Blackfoot River Multi-spectral Imagery Specifications

Capture date: Summer 1994 and 1995
Spatial Resoluticon: 1 meter per pixel
Overlap: varies up to 30% side to side

Spectral Ramds and Width Bands

Band Center Waveform/Bandwidrh {nm) Color

1 450-480 RBlue

o) 460-570 Green

3 510-680 Red

4 F80-1000 Near IR
i-1




Exhibit J. Bull trout redd surveys in the Blackfoot River drainage, 1996.

survey
Location

Date {River Number
Stream Surveyved Miles) Redds
Alice Creek * Fall 3.3 miles g
Belmont Creek 20-Sep 0.8-3.0 4
Blackfoot River * Fall 37.4 miles 2
Cadotte Creek * Fall 1.8 miles 0

35.2-36.6,

Clearwater River 20-Sep 40.5-41.0 ¢
Copper Creek t Fall 11.4 miles 37
Cottonwood Creek 20~-Sep 11.5-313.5 6]
Dunham Creek 26-Sep 2.1-3.2 &
Gold Creesk 18-Sep 5.5-9.0 6
West Fork Gold Creek l8-Sep 0.0-3.8 4
Hardscrabble Creek * Fall 2.6 miles ¢
Landers Fork * Fall 1¢.0 miles 0
Lodgepole Creek 16-Sep 0.06-0.4 0
Monture Creek 25-Sep 10.5-17.0 79
Morrell Creek 20-Sep G.0-2.5 1
North Fork of the Blackfoot River  19-Sep 20.0-26.0 59

Totals: 97.4 i98

* Streams surveyed by BicAnalysts (Hillman and Chapman 1986},
+ gSurveyed by Helena National Forest {unpublsihed data}



Exhibit K. Blackfoot River Whirling Discasc Sample Sites and Results.

Bilackfoot Basin Whirling Disease
Sample Locations

Site Water Name  Date (YYMMDD) _Site Description  #Fish  RB CT LL EB _ Result

1 Blackfoot River 650418  Upstream West Twin 61 61 0 0 0O -
2 Blanchard Creck 950914 At mouth 60 3 0 30 0 -
3 Blackfoot River 950929 At Russ Gates 41 35 0 6 0O -
4 Cottonwood Creek 961114 Highway 200 Bridge 62 22 0 40 0+
5 Blackfoot River 950929  Scotty Brown Bridge 19 4 0 5 0 -
951114  Scotty Brown Bridge 60 550 5 0 -

6 Rock Creek 950929  Inlet to raceways 60 42 0 8 10 -
0951103 Inlet to raceways 60 42 0 10 & -
7 .

7 Blackfoot River 951103  Dalton Mtn Bridge 56 O 6 46
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Exhibit L. Documented Eastern Brook trout fish plants in the Blackfoot River drainage from
microfiche records.

Stream Name County Location Date Number Size (Inches)

Eik Creek Missoula 14N15WS26  06/28/46 1,000 6
08/13/47 1,400 6

Elbow Lake Missoula 15Ni14WS17 06/03/33 67,000 |

Union Creek Missoula 13N16W206 06/28/46 1,000 6
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