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Abstract

In order to expand native fish recovery in the Blackfoot River watershed, we
redirected fish population investigations fi-om the restoration program in lower Blackfoot

River basin to fish and habitat data collection in the upper basin. The upper basin effort

included baseline tributary inventories, problem identification and monitoring of five

historic fish population survey sections last sampled in 1988. Tributary fish population

inventories found a widespread distribution of westslope cutthroat trout (Onchorynchus

clarki lewisi) with a high degree of genetic for the upper Blackfoot River drainage

upstream ofNevada Creek. We found no pure rainbow trout {O. mykiss) in any of the

upper river samples. Bull trout {Salvelinus confluentus) were at very low densities

throughout the upper basin, with the exception of higher densities in Copper Creek. We
identified potential restoration opportunities throughout the upper basin. Fish population

surveys in the upper Blackfoot River indicated continued declines in westslope cutthroat

trout downstream of the Mike Horse Mine. Downstream surveys, between Lincoln and

Nevada Creek, show improved numbers of mature brown trout (Salmo trutta) and fluvial

westslope cutthroat trout, but very little change downstream ofNevada Creek compared

with 1988 levels. In 1999, restoration efforts continued on 16 streams in the mid-to-

lower portion of the Blackfoot Watershed. Project monitoring continued on 12 streams

where restoration projects have been implemented. Several recent project reaches

showed increased fish numbers. Riparian health inventories completed on the Blackfoot

River documented overall healthy riparian conditions with the exception of the Blackfoot

River corridor in the area ofNevada Creek. Whirling disease investigations showed

increased infections at the lower elevations of Blackfoot River watershed.
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Executive Summary

In 1 999, we expanded fisheries fieldwork from restoration efforts and project

monitoring in the lower basin to fish population data collections on 13 tributaries of the

Blackfoot River upstream ofNevada Creek. Potential fisheries restoration opportunities

were identified on 1 1 of the 1 3 tributaries. The upper river effort also included fish

population monitoring at five long-term Blackfoot River survey sections last sampled in

1988.

Tributary surveys upstream ofNevada Creek found the distribution of westslope

cutthroat trout {Onchorynchus clarki lewisi) throughout the upper Blackfoot River

drainage. However several streams supported low densities, particularly in lower stream

reaches. Westslope cutthroat trout genetic testing confirmed that the upper Blackfoot

Basin is a region of high westslope cutthroat trout purity. Ten of 13 upper Blackfoot

River tributaries found no westslope cutthroat trout introgression with other species.

However, mild westslope cutthroat trout/rainbow trout (O. mykis) introgression was

found at four low-elevation sites within the region, including three tributaries and one

section ofthe upper Blackfoot River. All hybrid samples recorded <2% introgression. In

1 999, pure rainbow trout were absent from all upper basin samples although hatchery

rainbow trout were stocked in the area of introgression through the mid- 1970s.

Generally, bull trout {Salvelinus confluentus) are at very low densities throughout

the upper tributary system with the exception of Copper Creek. Although densities in

Copper Creek are higher, they have remained static since the late 1980s. Brook trout {S.

fontinalis) distribution extends throughout the upper Blackfoot drainage, with the

exception of the Blackfoot River downstream of the Landers Fork and a few tributaries

including the Landers Fork and its primary tributary Copper Creek. Brown trout (Salmo

trutta) inhabit the lower reaches of several tributaries but were rare in tributaries

upstream ofLincoln.

Three of the five long-term Blackfoot River fish population survey sections,

located upstream of Lincoln, were resampled in 1988 and 1999. These sites were

established in the early 1970s. In 1999, age 1 and older westslope cutthroat trout were

absent from the upper-most river survey (Pop’s Place Section). The decline of westslope

cutthroat trout at this site began in the 1970s and coincides with the release of

contaminated mining waste into the upper Blackfoot River. Brook trout densities

remained stable in this section between 1988 and 1999 but were lower than densities in

the 1970s.

Four miles down stream, in the Flesher Pass Road section, westslope cutthroat

trout numbers showed no change between 1988 and 1999, but remain at levels below

those recorded in the 1970s. In 1999, brook trout densities returned to the higher levels

recorded in the 1970s.

At the Hogum Bridge section, the composition ofthe sample indicates lower

brook trout and higher brown trout numbers than were recorded in the 1970s and 1980s.

In 1999, this survey site recorded the only bull trout found in the upper Blackfoot River

samples.

The Canyon section, located between Lincoln and Nevada Creek, supported

improved numbers of sub adult and adult brown trout and fluvial westslope cutthroat

trout. In 1999, the Raymond Bridge section, located between Nevada Creek and the
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North Fork, recorded low numbers comparable to 1988 levels, although numbers of

westslope cutthroat trout appear to have improved. Improved westslope cutthroat

numbers, combined with signs of angler capture, demonstrate that westslope cutthroat

trout in the upper river between Lincoln and the North Fork have responded to catch-and-

release regulations initiated in 1990. However, numbers of sampled westslope cutthroat

trout in this reach were considerably less than the lower Blackfoot River downstream of

the North Fork where more extensive restoration efforts have occurred. We found very

low bull trout densities in upper Blackfoot River samples and recorded no bull trout in

the sample section between Nevada Creek and the North Fork.

In 1999, we completed additional fisheries related investigations including

restoration project monitoring, riparian health inventories, a basin-wide temperature

study, whirling disease studies and angler creel surveys. We continued restoration on 16

streams and fish population monitoring on 12 project tributaries to the lower Blackfoot

River downstream ofNevada Creek. These efforts included restoration in three bull trout

recovery areas; Cottonwood Creek, Monture Creek and North Fork watersheds. In 1999,

bull trout redd counts continued to upward trend in both Monture Creek and the North

Fork while the Copper Creek long-term trend is stable. Spring Creek (trib. to

Cottonwood Creek) was a bull trout rearing stream in 1 989, but supported no bull trout in

1 999. Project monitoring for restoration streams documented increased fish numbers in

Bear Creek, Gold Creek, Monture Creek and Kleinschmidt Creek. We also established

fish population monitoring sections on sections ofnew project streams including Rock
Creek, McCabe Creek, Monture Creek and Pearson Creek

An assessment of the riparian health and plant communities was completed for 55

miles of the Blackfoot River, including 46 river miles between the Landers Fork and

Cedar Meadows Fishing Access Site (FAS), and a nine mile section between Corrick

River Bend and Gold Creek. The assessment found overall healthy conditions with the

exception of the Blackfoot River corridor near the Nevada Creek confluence.

During the summer of 1999, a basin-wide stream temperature study was

completed in the Blackfoot Watershed. This study encompassed nine Blackfoot River

sampling locations including five long-term monitoring stations, plus 32 sampling sites

on 29 tributaries. August temperatures for the Blackfoot River increased in the

downstream direction with mean temperature 10 degrees F higher at Milltown Dam than

near Lincoln. Maximum river temperatures for August ranged from >62 degrees at

Lincoln to a high of>70 degrees at Raymond Bridge. Tributaries recorded a wide range

of thermal properties, reflecting favorable as well as unfavorable conditions for

salmonids, depending on the specific tributary.

Whirling disease samples from the lower Blackfoot River were positive for the

first time in 1998. The 1999 whirling disease studies show continued spread of the

disease and rapidly increasing infection levels at several locations. The known

distribution of the disease now extends from Kleinschmidt Creek, located in the North

Fork Blackfoot River drainage, down river to the mouth of the Blackfoot River, and

includes the lower reaches of at least three other tributaries. Tributaries with increasing

infections include but are not limited to Kleinschmidt Creek (grade 3.5), Warren Creek

(grade 2.1), Cottonwood Creek (grade 4.7) and and Chamberlain Creek (grade 2.7)

Spring Creek near Lincoln and Shanley Creek has also tested positive in 1997 with a low-

grade infection. In 1998, two upper mainstem Blackfoot River samples upstream of the
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North Fork Blackfoot River and the North Fork Blackfoot River upstream of

Kleinschmidt Creek tested negative for whirling disease. The Kleinschmidt Creek

restoration effort will test the hypothesis that whirling disease can be reduced in a

degraded spring creek by restoring stream health and reducing water temperatures.

Bull Trout and Westslope Cutthroat Trout Restoration

Three previous Blackfoot River reports detail bull trout and westslope cutthroat

trout status, life history and restoration information for the Blackfoot River drainage

(Peters 1990, Pierce, Peters and Swanberg 1997, and Pierce and Schmetterling 1999).

The following section summarizes our general findings from a restoration perspective,

synthesizes new information, and is presented to help guide future bull trout and

westslope cutthroat trout recovery efforts.

Bull Trout Restoration

On June 5th 1998, the Secretary of Interior arrived on the banks of the Blackfoot

River to announce the listing of bull trout in the Columbia River drainage as

“Threatened” under the Endangered Species Act (ESA). During his announcement,

Bruce Babbitt mentioned the Blackfoot initiative to be the best example of bull trout

restoration within the range of the fish; he urged the restoration team to continue the

existing effort. At this time, Blackfoot River bull trout restoration plans are being

developed by the Montana Fish, Wildlife and Parks and U. S. Fish and Wildlife Service.

The primary goals ofthe bull trout plan are to restore metapopulations, conserve genetic

diversity and restore and maintain connectivity within and between all restoration and

conservation areas.

The Blackfoot River currently supports one of the better populations of fluvial

bull trout within the range of the species (Peters 1985). Nevertheless, fisheries

investigations in the mid-to late 1980s indicated declining populations. Excluding the

Clearwater drainage, fluvial bull trout currently inhabit 16 Blackfoot River tributary

streams which includes three additional tributaries (upper Nevada Creek, Sauerkraut

Creek and Kleinschmidt Creek) identified as supporting bull trout in 1 999. Currently,

fluvial bull trout inhabit approximately 110 miles of the Blackfoot River mainstem and

approximately 330 miles of tributaries. Bull trout have not been documented in the

Blackfoot River between the North Fork and Nevada Creek. The majority of fluvial bull

trout reproduction occurs in Monture Creek, the North Fork Blackfoot River and Copper

Creek in localized areas of groundwater upwelling. Several secondary streams including

Gold, Belmont, Cottonwood, Arrastra, Poorman and Alice Creeks support additional but

limited bull trout spawning.

Throughout the decade of the 1990s, bull trout recovery efforts were undertaken

in five of seven “core” area drainages, and several streams historically supporting bull

trout (Pierce et al 1997, Pierce and Schmetterling 1999). Major efforts included fish

screening on irrigation canals, riparian livestock management changes, removing barriers

to movement, habitat restoration, and erosion control efforts, increasing stream flows,

protection of spawning areas and enrolling landowners in perpetual conservation

easement programs.

In 1 999, three core area watersheds (Cottonwood Creek, Monture Creek and

North Fork of the Blackfoot River) received additional special land and water

7



management activities directed toward

bull trout recovery. Both Monture # Redds Observed

Creek and the North Fork continue to

respond with increased bull trout

densities (Figure 1). Bull trout status

remains precarious in Cottonwood

Creek. Bull trout reproduction and

rearing in Cottonwood Creek occurs in

headwater areas upstream of stream

mile 12.0 upstream of the known
distribution of whirling disease (Smith ss^o'si '92'93'94'95'96'97'98'99

1998). In this area of the drainage,

habitat problems affecting bull trout

include degraded riparian areas, habitat

simplification and habitat

fragmentation including culvert

barriers in the North Fork of

Cottonwood Creek combined with the

recent loss of bull trout rearing areas in

Spring Creek.

From 1989 to 1999, redd

counts increased from 1 0 to 65 in the

index reach ofMonture Creek and

from 7 to 87 in the North Fork

Blackfoot River (Figure 1). While

redd counts increased in the two

primary lower spawning streams, redd

counts in Copper Creek, the primary

spawning stream in the upper river bull

trout population remained static

through this period (Figure 2). As of 1998, juvenile bull trout densities were increasing

in both Monture Creek and the North Fork. Juvenile bull trout are utilizing several

restored smaller tributaries for rearing including Chamberlain, East Twin, Rock,

Kleinschmidt and Spring Creeks (Pierce et al. 1 997, Pierce and Schmetterling 1 999).

Temperature studies suggest several additional streams, particularly tributaries to the

lower Blackfoot River, as having cool enough summer temperatures to support bull trout

use including juvenile rearing and thermal refugia (Appendix H). Bull trout densities in

the lower river system (Blackfoot River mouth up stream into the North Fork) were stable

to increasing in the 1990s. In 1998, bull trout (fish >6.0”) densities increased in the

upstream direction from 2.4 to 3.5 to 3.8 fish/1,000’ at Johnsrud, Scotty Brown Bridge

and Harry Morgan Section ofthe North Fork, respectively. In comparison, bull trout

surveys upstream of the North Fork indicate much lower densities (Figure 3). Although

not directly comparable, the differences in sampled numbers between the upper and

lower Blackfoot River are so large that the disparity between the two river sections is

obvious. For 5 mainstem Blackfoot River fish population samples upstream ofthe North

Fork, bull trout estimates were not obtained in 1 999 as only three individuals were

1989-1999

Figure 1. Bull trout redd counts for Monture

Creek and the North Fork, 1989-1999.

# Redds Observed

m Copper Creek (lower)

® Copper (total)

'89 '90 *91 '92 '93 *94 '96 '96 '97 '98 '99

Figure 2. Bull trout redd counts for Copper

Creek, 1989-1999.
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captured in 19,624’ of sampled river.

The 1999 upper Blackfoot Basin fisheries inventories found bull trout present in

five of thirteen tributaries. Bull trout were present in Sauerkraut, Poorman, Landers

Fork, Arrastra and Copper Creeks. All bull trout samples indicated very low abundances

with the exception of Copper Creek

(Appendix D). Combining all 1999

sample locations on Copper Creek, the

catch-per-unit-effort (CPUE) for

juvenile bull trout was recorded at 1 .4

fish/ 100’, down from the 1989 CPUE
of 1.9. The 1999 Copper Creek CPUE
was considerably lower than both the

1998 Monture Creek (CPUE of 5.6)

and North Fork Blackfoot River

(CPUE of 5.6) juvenile densities. In

1 999, low numbers ofjuvenile bull

trout were found in the Landers Fork

below Silver King Falls in survey

sections that supported no bull trout in

1989.

Telemetry studies indicated

that adult bull trout from the lower portion of the Blackfoot River drainage did not

migrate to the upper portion of the drainage. This suggests a partial separation of the

Blackfoot River population into an upper and lower component (Swanberg 1996,

Swanberg and Bums 1997).

Swanberg and Bums (1997) reported that the upper river bull trout component

completes its life history in a smaller section of river than the lower river population. In

1 996, four of five radio-tagged adult bull trout that spawned in Copper Creek spent the

winter in either the lower Landers Fork or in the Blackfoot River near the Landers Fork

confluence. During the fall 1996, one radio-tagged bull trout (post-spawn adult) was

trapped and froze in a riffle of the Landers Fork that went intermittent during the out-

migration period. In November 1999, the Blackfoot River became intermittent three

miles downstream of the Landers Fork. These intermittent reaches further limit adult out-

migrant bull trout to restricted areas of winter habitat (Swanberg and Burns 1997). The

quality of winter habitat has not been well quantified. Bull trout trapped in intermittent

reaches or restricted to marginal winter habitat reportedly result in high morality rates (L.

Bums, USFS, personal communication).

In 1996, BioAnalysts Inc. completed an evaluation of fish populations and stream

conditions in the upper Blackfoot River and portions of tributary system in the area of the

McDonald Mine Project. In their study, bull trout were most common in Copper Creek

but were present throughout much of the upper drainage in lower densities. Bull trout

often inhabited scour pools, turbulent fast-water habitats and areas with instream woody
debris (Hillman and Chapman 1996). This study also characterized much of the

Blackfoot River channel upstream of Lincoln as unstable, aggraded and having habitat

limitations including highly variable amounts of instream wood. In the Landers Fork

below Silver King Falls, habitat complexity was low with the exception of the confluence

Number/1000 feet

H1998 Sample

Di 999 Sample

96

River Mile Midpoint

Figure 3. Total electrofishing catch for bull trout

>6.0 inches in four sections of the Blackfoot
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area (Hillman and Chapman 1996). Past channel alteration including the physical

removal of instream stream large woody debris contributes to chEinnel instability and

habitat simplification in sections of both the Landers Fork and Blackfoot River (FWP
unpublished data).

The riparian area ofthe Blackfoot River between the Landers Fork and Lincoln

was rated as healthy in 1999 (Marler and Schmetterling 1999). However, several sections

ofthe channel have also been altered by flood control, stream crossings and instream

wood removal. The influences of these past human activities on winter bull trout habitat

is poorly understood at this time. In addition, two irrigation diversions currently draw

water from the mainstem Blackfoot River in the reach between Lincoln and the Landers

Fork. The impacts of these and other possible human activities affecting bull trout need

to be further evaluated so that recovery options can be explored. To date, very little

actual bull trout restoration has been undertaken in the upper Blackfoot River drainage

upstream of the North Fork confluence.

Unintentional illegal harvest and angler non-compliance with fishing regulations

has raised concern for bull trout. The 1999 Blackfoot River Creel survey reported bull

trout comprised 2.4 % of the total catch, excluding whitefish. Although the actual bull

trout catch was low, the proportion of bull trout harvested (8.2%) exceeded that for

rainbow trout (7.4%), brown trout (7.5%) and cutthroat trout (1.1%) (Bohneman and

Schmetterling 2000), despite fishing regulations which prohibit the harvest of bull trout.

Unintentional illegal harvest of bull trout stems in part from the inability anglers to

identify bull trout and other species such as brook trout. A recent study in west-central

Montana found that overall only 44% of anglers surveyed correctly identified bull trout

while 49% correctly identified brook trout (Schmetterling and Long 1999). The 1999

Blackfoot River creel survey also reported that brook trout comprised 3.7% of the

Blackfoot River catch, ofwhich 31% were kept (Bohneman and Schmetterling 2000).

The percent of brook trout caught, although low, conflicts with fish population data that

consistently finds brook trout rare to absent over the length of the Blackfoot River

between Milltown Dam and Lincoln. The high percentage of “brook trout” kept

combined with the inability of anglers to correctly identify brook trout may indicate a

degree of additional unintentional bull trout harvest.

Westslope Cutthroat Restoration

Within the last 1 00 years, westslope cutthroat trout have declined throughout

much of their historic range, particularly east of the Continental Divide. Liknes (1984)

and Shepard et al. (1997) estimated that westslope cutthroat trout currently inhabit only

about 20% of their former range in Montana, and genetically pure populations are found

in less than 10% of their current range (Liknes and Graham 1988, Shepard et al. 1997).

Reasons for the decline of westslope cutthroat trout include habitat loss and degradation,

genetic introgression with introduced rainbow trout and Yellowstone cutthroat trout

overharvest as well as competition with exotic species such as brook trout and brown

trout (Liknes 1983, Alllendorf and Leary 1988, Liknes and Graham 1988, McIntyre and

Rieman 1995). This decline lead to their status as a “species of special concern” in

Montana and, currently, the FWS is reviewing a petition to list this fish as Threatened

under the ESA. The listing decision is due out in April 2000.

Throughout the 1 990s, westslope cutthroat trout recovery efforts were undertaken
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on several from and included the adoption of catch-and-release regulations in 1990,

increased enforcement, and restoration. Westslope cutthroat trout are currently increasing

in abundance in the lower elevations including several tributaries and the mainstem

Blackfoot River. Between 1989 and 1998, fluvial westslope cutthroat trout (fish>6.0”) in

the lower Blackfoot River have increased from 1.3 to 1 1.8 fish/1,000’ in the Johnsrud

Section (rm 12-16) and from 2.9 to 21.9 fish/1,000’ in the Scotty Brown Bridge section

(rm 42-46) (Pierce and Schmetterling 1999). In 1999, westslope cutthroat trout

comprised 58% of the Blackfoot River angler catch (excluding mountain whitefish), up

from 19% in 1994 (Peters and Workman 1996, Bohneman and Schmetterling 2000).

Populations of westslope cutthroat trout have been found in all major headwater

streams, including 54 of 60 sampled Blackfoot River tributaries. The six tributaries that

recorded no westslope cutthroat trout were degraded lower elevation streams and/or

brown trout dominated spring creeks. Spatial segregation from introduced rainbow and

brown trout occurs at lower elevations usually within 0 to 5 miles of the mouths of all

major streams depending on the specific stream system (Peters 1990, Pierce et al 1997).

This segregation appears to be environmentally controlled, rather than related to physical

barrier, since migration barriers do not occur within the species transition zones for these

tributaries. Rather, this segregation appears to be controlled by longitudinal differences

in the stream environment that are both natural and human caused. Environmental

factors such as stream temperature, stream size, gradient and naturally intermittent stream

reaches which separate basin-fed from groundwater-fed stream combined with habitat

degradation, species selective fishing pressure, and fish loses to irrigation ditches, seem

to have played a significant role in creating this distribution (Peters 1990).

Westslope cutthroat trout rely on high quality habitat in tributaries for spawning,

rearing and over-wintering. Free access from large river systems to headwater spawning

streams is also necessary for the fluvial life-history form. A 1 998 telemetry study of

Blackfoot River fluvial westslope cutthroat trout movement recorded a mean spawning

migration of 19 stream miles. One radio-tagged westslope cutthroat trout moved 45

miles from the lower river to a spawning area in the Monture Creek drainage

(Schmetterling 2000).

Juvenile westslope cutthroat trout generally migrate downstream to the large river

system at age three (range 2-4). This movement pattern suggests an adaptation to the

river environment related to juvenile survival, and possibly severe anchor ice formation

in the Blackfoot River, which periodically results in high YOY mortality for non-native

species (Peters 1990, Pierce et al. 1997).

Due to their dependence on tributaries, significant tributary restoration activity

has been directed toward the recovery of both resident and fluvial westslope cutthroat

trout. In conjunction with fluvial bull trout recovery efforts, the focus of fluvial

westslope cutthroat trout restoration is reestablishing the fluvial life-history form by: 1)

reducing or eliminating “controllable” sources of mortality; 2) maintaining or restoring

existing spawning and rearing habitats; 3) restoring damaged habitats; and 4)

reestablishing connectivity for the Blackfoot River to spawning areas.

Restoration projects targeting these features have been completed throughout the

lower to middle region of the Blackfoot drainage. Increased densities have been noted in

sections of the North Fork Blackfoot River, Monture, Chamberlain, Gold, Dunham and

Cottonwood Creeks (Pierce and Schmetterling, 1999). Recent restoration activities in the
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North Fork, Monture Creek, Bear Creek, and McCabe Creek drainages should fiirther

benefit westslope cutthroat trout.

The 1999 tributary surveys documented the widespread distribution ofwestslope

cutthroat trout throughout the upper Blackfoot River drainage, although numbers were

low in several locations. Westslope cutthroat trout genetic samples showed the upper

Blackfoot Basin to be a region with a high level of genetic purity with no introgression

recorded in 1 0 of 1 3 streams. However very low level introgression with rainbow trout is

present at four areas previously stocked with rainbow trout into the early 1970s. No pure

rainbow trout have been recorded in the upper drainage since the adoption of the wild

trout management philosophy. Tributaries that appear to have excellent opportunities for

westslope cutthroat trout restoration include Poorman, Sauerkraut, Beaver and lower

Willow Creeks.

The upper river samples documented the loss of the westslope cutthroat trout

population in the Pop’s Place Section, with no age 1 and older westslope cutthroat trout

and only one YOY found in the section. This decline began in the 1970s and coincides

with the release of contaminated mine effluent, including high levels of lead, copper, zinc

and of bio-available cadmium, into the upper river sediments from the Mike Horse mine

area (Spence 1975, Peters and Spoon

1 989, Moore et al. 1 99 1 ). In the Flesher

Pass section, age 1+ westslope cutthroat

trout showed no change between 1988

and 1 999, but remain below levels

recorded in the 1 970s.

Catch-and-release regulations

initiated in 1990 contribute to fluvial

westslope cutthroat trout increases at both

the Canyon and Raymond Bridge

sampling locations. These upper river

reaches have received limited restoration

activities. The 1999 surveys for these two

locations indicate considerably lower

densities compared to the lower Blackfoot

River where tributary restoration

contributes to increased westslope

cutthroat trout recruitment to river populations (Figure 4).

The Raymond Bridge section, located between Nevada Creek and the North Fork

confluence with the Blackfoot River, supports particularly low numbers of westslope

cutthroat trout. Although several small streams enter this reach from the Garnet

Mountains, all streams are fisheries impaired. Beginning in 1988, fish population

surveys combined with a wide range of related assessments have been completed on this

river reach, including all tributaries to this river reach and all adjacent Garnet Mountain

tributaries. In general, surveys found populations ofwestslope cutthroat trout in

headwater areas of all Garnet Mountains streams but damaged riparian areas and

impaired fish populations at the lower elevations. This region of impaired fisheries

extends from the Union Creek watershed east along the foothills of the Garnet Mountains

into the Nevada Creek watershed and includes the Blackfoot River corridor between the

Number/1000 feet

13 44 69 96

River Mile Midpoint

Figure 4. Total electrofishing catch for westslope

cutthroat trout (fish>6.0”) at four locations of the

Blackfoot River.

Hi 998 Sample

l999 Sample
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confluence of the North Fork and Nevada Creek. This river corridor and the lower

reaches of most tributaries in this region could be better managed for riparian health and

fisheries and should also be considered for more focused restoration efforts.

Introduction

Fish population studies in the late 1980s and early 1990s identified thatl) mining

impacts in the headwaters, 2) over-exploitation of the fishery, and 3) extensive

degradation of tributary habitats contributed to declining Blackfoot River fish

populations. These studies also documented low densities of native westslope cutthroat

{Onchorynchus clarki lewisi) trout at the mid- to low elevations of the Blackfoot

Watershed (Peters and Spoon 1989, Peters 1990). Bull trout (Salvelinus confluentus)

densities were low basin-wide, with local populations extirpated in several streams.

Fisheries investigations found that early life stages of salmonids in the lower Blackfoot

River rely on tributaries. Tributary assessments reported extensive problems that

spanned multiple land ownerships and resulted in fish population declines at a regional

scale (Peters and Spoon 1989, Peters 1990, Pierce et al. 1997, Pierce and Schmetterling

1999).

Low numbers of adult rainbow (O. mykis) and brown trout (Salmo trutta) at the

low to mid elevations of the watershed, combined with high winter mortahty of young-

of-the-year (YOY) and poor tributary habitats resulted in weak recruitment to river

populations for these species (Peters and Spoon 1989, Peters 1990, Pierce et al. 1997).

Reliance of native fish on upper tributaries at early life stages indicates adaptation to the

severe environment of the Blackfoot River. However, due to poor tributary conditions,

long migrations and more extensive use of the tributaries at early life stages, fluvial

native fish are also more subject to human impacts in the tributary system than introduced

fish species.

Throughout the 1 990s, the Blackfoot River watershed has been the site of

cooperative private and public lands fisheries restoration initiative. During this effort, 34

tributaries to the Blackfoot River received special riparian and upland restoration

activities that provide for the needs of riparian-dependant species including wild trout

populations. Priority for restoration was given to streams supporting populations of

native westslope cutthroat trout and bull trout, especially tributaries of the lower to

middle Blackfoot River. Restoration tools include reconstructing stream channels and

restoring habitat features to damaged streams, developing low impact grazing systems

and removing streamside feedlots, planting native riparian vegetation, improving stream

flows, restoring fish migration corridors and enrolling landowners in perpetual

conservation easement programs. Cooperators included private landowners, non-profit

groups, and state and federal agencies.

Restoration efforts have contributed to broad improvements in native fish

populations at the low to mid elevations of the watershed. Westslope cutthroat trout

densities have increased approximately 900% in the lower to middle reaches of the

Blackfoot River downstream of the North Fork confluence. Several tributaries are

supporting increased westslope cutthroat trout densities as well. Bull trout densities,

although low, are stable to increasing in the lower river system including both Monture

Creek and the North Fork Blackfoot River.
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Although fish populations are improving in the lower watershed, addressing

major issues such as mining impacts and habitat problems is far fi-om complete. Most of

the Blackfoot Watershed has received limited restoration effort; these areas include the

upper Blackfoot River drainage upstream ofNevada Creek, the Garnet Mountains

Clearwater River drainage and the upper Nevada Creek drainage. In addition, several

issues beyond the original scope of identified problems have emerged in the last several

years. These additional challenges to the conservation of native fishes include: 1) the

introduction of exotic fishes including northern pike {Exos lucius) to the Blackfoot River

drainage; 2) the remediation ofMilltown dam impacts; 3) the introduction and rapid

escalation of whirling disease; and 4) significant upward trends in recreational river use,

combined with the inability of anglers to identify bull trout and unintentional illegal

harvest (Schmetterling and Long 1999, Bohneman and Schmetterling 2000).

In 1 999, we continued to correct habitat problems in the lower watershed. We
also expanded fisheries investigations into the headwaters of the upper Blackfoot Basin

upstream of the Nevada Creek confluence as an initial effort to identify problems and

expand the restoration program. The effort included not only the collection of baseline

fish population and qualitative habitat information for 1 3 tributaries, but also repeat

monitoring of fish populations at 5 long-term Blackfoot River survey locations last

sampled in 1988. Concurrent with the upper basin studies, we completed several

additional fisheries-related investigations in 1 999 including riparian health evaluations,

restoration project monitoring, and basin-wide temperature and whirling disease studies.

Primary objectives of the report are to: 1) document fish population changes in

the upper Blackfoot River; 2) report fish population survey results, including westslope

cutthroat trout genetic test results for 13 tributaries to the upper Blackfoot River; 3)

identify specific stream and river reaches with potential for future fisheries restoration

efforts; 4) report changes in the species composition and densities of fish and changes in

their habitats resulting from restoration efforts; 5) present results of other aquatic studies

which relate to the health and recovery of the Blackfoot River fisheries; and 6) help guide

future restoration activities.

Study Area

The Blackfoot River, located in west-central Montana (Figure 5), flows 132 miles

in a westerly direction from its headwaters near the Continental Divide to its confluence

with the Clark Fork River at Bonner Montana. Mean annual discharge is 1,597 cubic-

feet-per-second (cfs). This river system drains 2,400 square miles through a 3,700-mile

stream network ofwhich 1 ,900 miles are perennial streams capable of supporting fish

populations. The Blackfoot River is a free flowing river to its confluence with the Clark

Fork River where Milltown dam, a run-of-the-river hydroelectric facility, has blocked

upstream fish passage since 1907.

The Blackfoot River is becoming an extremely popular angling destination in

western Montana. In 1997, the Blackfoot River accommodated 35,345 anglers, up 76%
from 20,043 anglers in 1991 (Figure 6). Improvement of the fish populations resulting

from efforts of private citizens, landowners, conservation groups and resource agencies

has added to the rivers overall health and popularity among anglers and outfitters.

Land ownership in the Blackfoot watershed is 44% National Forest, 5% Bureau of
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Land Management, 7% State ofMontana, 20% Plum Creek Timber Company and 24%
other private ownership. In general, public lands and significant portions ofPlum Creek

Timber Company properties comprise the forested mountainous areas while private lands

are located in the foothills and lower valley area.

Figure 5. Study area. The Blackfoot River watershed.

The physical geography of the watershed ranges fi'om high elevation glaciated

alpine meadows to prairie pothole topography on the valley floor. The main east-west

axis of the Blackfoot Valley separates steep, high elevation glacial mountains in the north

from lower, non-glacial rounded mountains to the south. Except for a canyon reach

between the Lincoln and Ovando valleys, four mountain blocks surround an essentially

broad upper valley that constricts to form a narrow lower canyon downstream of the

Ovando valley.

The geology of the basin generally consists of upthrust and glaciated Precambrian

Belt Series rock, with localized igneous intrusions and mineralization occurring in the
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Garnet Mountains located south of the Blackfoot River, and along the eastern margin of
the basin. Glacial landforms, moraine and outwash, glacial lake sediments and erratic

boulders cover the entire floor of the Blackfoot River valley and exert a controlling

influence on the habitat features of the Blackfoot River. Glacio-fluvial landforms,

including blankets of gravelly outwash, cover the bottom of several stream valleys north

of the Blackfoot Rivers, creating sections of seasonally intermittent channel on most

major tributaries.

The Blackfoot River supports a diversity of wild trout populations (Figure 7).

Distribution patterns of most salmonids generally conform to the physical geography of

the landscape. Species

richness increases

longitudinally in the

downstream direction.

Species assemblages and

densities of fish can also

vary greatly at the lower

elevations of the

watershed.

Westslope

cutthroat trout are

distributed throughout

the watershed and is the

most abundant species in

the upper reaches of the

tributary system. Bull

trout distribution extends

Ifom the mainstem

Blackfoot River to

extreme headwaters of

14-

12
-

10 -

4-

I I

11991

1997

Mile 0-34.7 Mile 34.7-88.8 >Mile 88.8

Figure 6. Angler pressure estimates for the

Rlflckfnot River 1QQ1 and 1QQ7

larger tributaries north of the Blackfoot River; however, juvenile bull trout will rear in

several smaller non-spawning tributaries, some of which are located in the Garnet

Mountains (Pierce and Schmetterling 1999). Rainbow trout distribution is limited to the

lower Blackfoot River and lower reaches of the lower river tributaries; this species

occupies approximately 8-10% of the perennial streams in the Blackfoot Watershed.

Brown trout inhabit approximately 1 5% of the perennial stream system with a

distribution that extends Ifom the Landers Fork down the length of the Blackfoot River

and into the lower foothills of the tributary system. Brook trout are widely distributed in

the watershed although rarely found in the mainstem Blackfoot River below Lincoln.
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Figure 7. Trout distribution for the Blackfoot River drainage.
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Procedures

Working with Private Landowners
Restoration efforts in the Blackfoot River watershed focus on restoring degraded

tributaries by improving riparian areas and fish habitat. Typically each tributary project

involves multiple landowners, multiple professional disciplines, more than one funding

source and the involvement of a watershed group. Restoration has focused on addressing

obvious fisheries impacts such as migration barriers, stream dewatering, fish losses to

irrigation canals and degraded riparian areas. All projects are cooperative efforts

between private landowners and the restoration team, and occur throughout the drainage.

All projects incorporate landowner objectives, are voluntary, non-regulatory and are

administered at the local level by a core group ofagency resource specialists in

cooperation with local watershed group (non-profit 501(c)(3)), including both the Big

Blackfoot Chapter of Trout Unlimited and the Blackfoot Challenge, or local government

groups such as the North Powell Conservation District.

Two full-time restoration biologists help coordinate restoration efforts. A lead

biologist generally enlists help from interagency personnel including range

conservationists, hydrologists, engineers and water rights specialists as necessary. In

turn, the watershed groups help prioritize projects, administer budgets, solicit bids and

assist with landowner contracts, plus help address local social issues.

Cost sharing of projects is arranged by project personnel and comes from many
sources including landowner contributions, private donations, foundation grants, and state

and federal agency programs. Project biologists and/or the watershed group undertake

grant writing and fund-raising. Environmental assessments and project permitting are

usually handled by the biologist on behalf of cooperating landowner.

Project bids for consulting and construction services follow State and Federal

procurement policies. These policies included the development of a qualified vendors

lists (QVL) derived through a competitive process. A minimal project cost triggers the

use of the QVL. The watershed groups solicit bids from the QVL for both consulting and

contractor services. Bid-contracts are signed between the watershed group and the

selected vendor upon bid acceptance.

Depending on the specific project, landowners are responsible for much of the

construction and maintenance of projects. Addressing the source of stream degradation

usually requires developing riparian/upland management options sensitive to the

requirements of fish and other riparian-dependent species. Written agreements with

landowners to maintain projects for a minimum 1 0-year period are arranged with

cooperators on each project. These agreements vary by funding source and may include

either agencies, the North Powell Conservation District and/or the Fish and Habitat

Committee of the Big Blackfoot Chapter of Trout Unlimited.

Landowner awareness of the habitat requirements of fish and wildlife and their

full participation in projects are considered crucial to the long-term success of the

restoration initiative. Landowners are encouraged to participate in all project phases

from fish population data collection to problem identification and restoration to

monitoring of completed projects. Although many restoration projects have been

completed in the Blackfoot River watershed, this effort is considered educational at a

broad level and is far from complete.
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Fish Population Investigations

Fish population densities were calculated using single-pass, mark-recapture, or

multiple pass-depletion methods. We used mark-recapture in the Blackfoot River and

Monture Creek and depletion estimates in small streams. Population densities using the

mark-recapture method were estimated using Chapman's modification of the Petersen

formula (Ricker 1975); confidence intervals were calculated using the Seber Formula.

For small streams, fish population surveys rely on two general methods. The first is a

single pass catch-per-unit effort (CPUE), the second is a population density estimate

generated fi'om a two-pass depletion survey. We used simple linear regression to analyze

the degree of association between the two methods. The result indicated a close

relationship between the two methods, R-square=0.902, P<0.0001 (Pierce et al. 1997).

Small stream size and highly efficient electrofishing conditions in our study streams

contributed to this outcome. Although CPUE is a good index to population density,

CPUE does not include a confidence interval like the actual population density estimate.

For this report CPUE refers to the number of fish collected in a single electrofishing pass

and is adjusted per 100’ of stream (I.e. CPUE of 8 means 8 fish captured per 100’ of

sampled stream). Actual population estimates are referred to as density/100’. The 95%
confidence intervals for these estimates are found in Appendix C.

Fish were captured using a boat or backpack mounted electrofishing unit. In

small streams, we used a gas-powered backpack mounted DC electrofishing unit (Coffelt

Mark 1 0). The anode (positive electrode) was a hand-held wand equipped with a 1 -foot-

diameter hoop; the cathode (negative electrode), a braided steel wire. On Monture Creek

and the Blackfoot River Raymond Bridge and Canyon Sections, we used an aluminum

drift boat mounted with a Coffelt Model VVP-15 rectifier and 5,000 watt generator. The

hull ofthe boat was used as a cathode and two fiberglass booms, each with four steel

cable droppers, served as anodes. We used direct DC current forms with output less than

1 000 watts, which is an established method to significantly reduce spinal injuries in fish

associated with electrofishing (Fredenberg 1992). Young-of-the-year (YOY) trout were

sampled in the tributaries fi'om August to November. Extra effort was used to sample

stream edges and around cover to enable comparisons of densities between sampling

sections. Captured fish were anaethesized with methansulfonate (MS-222), weighted (g)

and measured (mm) for total length (TL). For this report, we converted all weights and

lengths to standard units.

In 1 999, we duplicated five long-term electrofishing sections, four ofwhich were

originally established in 1975 (Spence 1975) and were last sampled in 1988 (Peters and

Spoon 1989); these sections included 1) Below Pop’s Place, 2) Flesher Pass Road, 3)

Hogum Bridge, and 4) Canyon sections. We also duplicated the Raymond Bridge section;

this section was established and last sampled in 1988. Fish population survey sections

and field procedures were consistent with those of Peters and Spoon (1989). All five

duplicate section lengths were remeasured to account for potential channel changes and

errors in identifying previous section boundaries.

Bull Trout Redd Surveys
Bull Trout redds were surveyed in Copper Creek, Monture Creek and North Fork

Blackfoot River. Redd counts were not complete counts and serve as an index of
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spawning adult abundance in selected reaches. Counts were made by walking the stream

bank in identified spawning areas in late September. Redd areas were identified by a

cleaned, oval shape (pit), and a mound of unconsolidated gravel (tailspill) left by the

females digging activities. Only redds where a definite pit and tailspill were discemable

were counted.

Whirling Disease Investigations

Whirling disease surveys including live fish cage studies were undertaken in the

Blackfoot Watershed in both 1998 and 1999. The live cage study is a controlled

experiment used to detect levels of whirling disease. In both years, detection ofwhirling

disease relied on histological examination of hatchery rainbow trout placed in sentinel

cages. The live cages used consisted ofan 1 8x24” cylindrical screened container placed

into a stream site allowing stream water to flow through the cage. Each cage contained

50 uninfected 35-60 mm rainbow trout or westslope cutthroat trout supplied by a state

fish hatchery. Timing of field exposure was based on anticipated mean daily

temperatures in the 50's which correlates with peak triactinomyxon (TAM) production

and correspond to peak infection rates in fish. The exposure period for each live cage

was standardized at 1 0 days. At the end of the 1 0-day exposure period, the trout were

removed and taken to Pony, MT, where they were held for an additional 80 days at a

constant 50 F temperature to insure the WD infection would reach its maximum intensity.

At the end of the 90 day period all the surviving fish were sacrificed and sent to the

Washington State University Animal Disease Diagnostic Laboratory at Pullman, WA. In

order to determine the degree of infection, a histological grading system was developed

by Dr. Beth MacConnell of the USFWS and Dr. Tom Baldwin of the Washington State

University Animal Disease Diagnostic Laboratory. Using samples fi’om a select portion

of the fish’s cranium, the degree ofWD infection is given a score based on the degree of

cartilage damage and tissue inflammation. Rankings were assigned a numerical rating

fi-om “0” which had no detectable infection to “5” where there was extensive

cartilaginous necrosis and severe inflammation. At this point in time, it is generally felt

that when mean infection intensities exceed 2.50 significant adverse impacts on wild

salmonid populations are likely to occur (Vincent 2000). The results of this histological

rating were presented as percent of fish infection intensity (Appendix I). Because peak

infection rates correlate with mean daily stream temperature (F) in the mid- 50s, every

live cage site also had an accompanying thermograph to establish mean daily water

temperatures during this exposure period (Appendbc I). In July 1998, six cages were

placed in tributaries and six in the mainstem Blackfoot River. In August and September

1999, fourteen additional sentinel cages were placed including 6 duplicate mainstem

samples and eight tributary samples, three of which were place in the Chamberlain Creek

watershed (Chamberlain mainstem. East Fork and West Fork) as a time series study

(Appendix I)

Westslope Cutthroat Trout Genetic Investigations

In 1 999, westslope cutthroat trout genetic samples were taken fi*om 1 3 tributaries

to the Upper Blackfoot River upstream ofNevada Creek and two upper Blackfoot River

mainstem locations. Samples consisted of fin-clip tissue samples taken fi’om 25

individual fish when possible. Samples collected were immediately preserved in 95%
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ethyl alcohol and taken to the University ofMontana, Salmon and Wild Trout Genetics

Lab for electrophoretic analysis.

The Paired Interspersed Nuclear DNA Element-PCR (PINE-PCR) method was
used to determine each fish's genetic characteristics at 21 regions of nuclear DNA. This

method produces DNA fragments (hereafter PINE markers) that distinguish westslope

cutthroat trout, from rainbow trout and Yellowstone cutthroat trout (O. clarki. bouveri).

These species, specific PINE markers, therefore, can be used to determine whether a

sample came from a genetically pure population ofone of these fishes or one in which

hybridization between two or all three ofthem has occurred. With a sample size of 25

fish, this testing method has a 95% chance of identifying as little as 1% introgression (R.

Leary, personal communication). A compilation of all westslope cutthroat trout genetic

samples collected to date in the upper Blackfoot River drainage upstream of the mouth of

Nevada Creek can be found in Appendix J.

Stream Temperature
In the mid-to-lower reaches ofthe Blackfoot River and its tributary system,

warming during summer period periodically increases to levels considered stressful for

salmonids (>70 degrees F). During the summer of 1999, we completed a basin-wide

stream temperature study for the Blackfoot Watershed. The study included nine

Blackfoot River sampling locations, including five long-term sampling locations, plus 32

sampling sites on 29 tributaries (Figure 36). Ofthese 29 tributaries, 19 are direct

tributaries to the Blackfoot River. For these 1 9 tributaries, temperature sensors were

placed near their confluences with the Blackfoot River.

Objectives of the temperature study were to: 1) profile temperatures over the

length of the river; 2) identify thermal properties of principle tributaries which enter the

river; 3) identify thermal regimes favorable and unfavorable for trout throughout the

system; 4) monitor stream restoration projects; and 5) establish additional baseline for

future study efforts.

In 1 999, water temperatures (Fahrenheit) were recorded at 48 to 72 minute

intervals using Hobo temperature data loggers. Data for each station is summarized with

monthly mean, maximum, minimum and standard deviation in Appendix H.

Blackfoot River Riparian Health Inventories

In the summer of 1999, a riparian health inventory was completed on 62.8 miles

of the Blackfoot River including reaches between 1) the Landers Fork and Nevada Creek,

and 2) between Corrick River Bend and Gold Creek (Marler and Schmetterling 1999).

For this inventory, major plant communities were identified and mapped on high-

resolution aerial imagery as described by Marler (1998) and the BLM (1994). Special

attention was given to location and coverage of noxious weeds, following the guidelines

of the Montana Noxious Weed Survey and Mapping System. Mapped locations and

metadata were submitted to the Montana Weed Survey database at Montana State

University, Bozeman.

A Riparian and Wetland Research Program Riparian Health Form was completed

for each ownership unit in the study area. This portion of the inventory measured

erosion, channel incision and amount of plant cover in addition to providing a numerical

health rating between 0-100 points. Erosion (sections >2 meters) and areas ofpoor health
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were mapped and classified as either natural or anthropogenic (including livestock

impacts).

Layers of erosion, plant community types, and noxious weed locations were

mapped over georeferenced GIS base layers of high-resolution aerial multi-spectral

ADAR imagery. Plant communities were mapped as polygon feature shapefiles and

were linked with the associated database of each unit. Separate layers were included for

noxious weeds. These are represented as point features of infestations smaller than 5

acres, and polygon features for infestations larger than 5 acres. Riparian health and

erosion was mapped as line features. Only the poorest riparian health sections were

mapped, but all the eroded sections (> 2 meters) were mapped. The associated database

for erosion included length, severity and source (natural or anthropogenic causes).

RESULTS/DISCUSSION

Fisheries investigations for 1999 are presented in four sections. Part I

summarizes the

physical features of

three river reaches of

the Blackfoot River,

along with fish

population monitoring

results at 5 upper

Blackfoot River

locations. Part II

summarizes stream

information, habitat

observations and new
fisheries inventory

results for 1

3

tributaries to the upper

Blackfoot River

upstream of the

Nevada Creek

confluence. Part III

summarizes recent

projects, status of fish

populations, their habitats and other related monitoring results for 1 1 restoration project

streams. Part IV presents results and discussion of additional aquatic investigations that

relate to the health and recovery of Blackfoot fish populations; these include results from

whirling disease investigations, temperature studies, and westslope cutthroat trout genetic

testing and riparian health inventories.

Part I: Blackfoot River Environment: Headwaters to the North Fork
Based on distinct breaks in physical river features and attributes of the fish

populations, Peters and Spoon (1989) divided the upper river into three reaches. They are

1) headwaters to Lincoln, MT, 2) Lincoln to Nevada Creek, 3) Nevada Creek to Monture

Figure 8. Blackfoot River reaches and fish population survey

locations.
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Creek. For this report, reach 3 was shortened to include the section from Nevada Creek

to the North Fork confluence (Figure 8).

Reach 1 Headwaters to Lincoln, MT.: River mile 132 to 108

This reach begins in a mineralized section of the overthrust belt on the western

slopes of the Continental Divide below Rogers Pass. Beginning in the extreme

headwaters, this river reach drains the Heddleston Mining District before entering a series

ofterminal moraines that form a series of large willow wetlands. Several placer and hard

rock mines are located in this area ofwhich the Mike Horse is the largest. The Mike

Horse and other mines have a history of releasing acid mine drainage including sulfate

and heavy metals into the upper section of this river reach (Spence 1975, Moore et al.

1991, Menges 1997).

The two primary tributaries to this reach are Alice Creek and the Landers Fork.

Alice Creek enters the Blackfoot River in the wetland area. The Landers Fork enters

below the wetlands and provides significant inflows of cooler water. Below the Landers

Fork, the mainstem Blackfoot River occupies a Rosgen (1996) C4-C5 channel type and

runs along the southern extent of its valley, immediately adjacent and parallel to the walls

of the canyon. As the valley widens above Lincoln the Blackfoot River seasonally loses

water to alluvium and becomes intermittent approximately three miles downstream of the

Landers Fork. In November 1999, stream discharge declined from 31 cfs immediately

below the Landers Fork at river mile 1 16.0 to 0.5 cfs at river mile 1 12.6. Stream

discharge then increased to 5.2 cfs at river mile 109.6. Stream gradient in this reach

averages 24.6Vmile (Peters and Spoon 1989). The riparian area is generally considered

healthy with the exception of the area immediately adjacent to Lincoln, MT which has a

reduced health rating (Marler and Schmetterling 1 999). However, sections of river

channel upstream ofLincoln appear unstable, aggraded with habitat limitations and have

highly variable amounts of instream wood.

Reach 2: Lincoln, MT. to Nevada Creek: River mile 108 to 68

Near Lincoln, constriction of the valley forces water to resurface (Coffin and

Wilke 1971). As groundwater inflows and spring creeks surface, the Blackfoot River

gains large amounts of inflow and becomes perennial, slower moving and more sinuous.

Sinuosity increases in the downriver direction as gradient decreases. Stream gradient

averages 10.2Vmile in this section but reaches a low of4Vmile above Nevada Creek.

Lateral erosion of the forested floodplain cycles fine sediment, as well as large amounts

of large woody debris into the channel. This large woody debris and woody bank

vegetation is fundamentally important to channel stability and fish habitat in this

alluviated channel. Fine sediment limits macro-invertebrate carrying capacity in this

river section although several "clean water" species were present when last sampled in

1988 (McGuire 1989). The riparian area in this reach is largely in a healthy natural

condition except for sections of Blackfoot River corridor between Highway 141 and

Nevada Creek where grazing-induced erosion and weed infestations reduce riparian

health (Marler and Schmetterling 1999). In 1999, water temperature monitor stations at

river mile 1 07 and 69 recorded relatively cool stable temperatures in this reach. In

August 1 999, mean temperatures increased 4 degrees and did not exceed 60 degrees in

this 38-mile section.
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Reach 3 Nevada Creek to the North Fork: River mile 68 to 54

Below Nevada Creek, the river becomes entrenched and confined by terminal

moraine against the foothills ofthe Garnet Mountains where a significant change in

physical stream habitat occurs. Once confined, the river acquires a more linear

longitudinal profile. Furthermore, meanders decrease and channel gradient increase

abruptly from 47mile above Nevada Creek to approximately 15 ’/mile. The river

becomes laterally confined and incised up to 120’ in glacial deposits or bedrock. Ice

rafted and glacial erratic boulders replace undercut banks and woody debris as primary

habitat features.

Much of this reach occupies a geologically unstable channel subject to mass-

wasting and naturally high erosion rates. This river section is also subject to impaired

water quality originating in the Nevada Creek watershed, which enters the upper portion

of this reach (McGuire 1991, Pierce et al. 1997). Fine sediments are abundant in the

interstitial spaces of riffle substrates of this reach. Degraded tributaries and impaired

riparian health along the river corridor ftirther contribute to reduced water quality and

low trout densities in this reach of the Blackfoot River (Peters and Spoon 1989, Ingman

et al. 1990, Marler 1998, Pierce and Schmetterling 1999,).

This river section has consistently recorded higher summer-time river

temperatures than all other river monitoring sites. Nevada Creek contributes to river

warming (Peters and Spoon 1989, Pierce and Peters, 1990, Pierce et al. 1997). For

August 1999, mean river temperatures increased from 59 to >63 degrees between river

mile 69 and 60. Maximum stream temperatures in this river section exceeded 70 degrees,

which is 5-6 degrees higher than 9 river miles upstream.

Density/1 000 ft. (95% C. I)

Blackfoot River Trout

Populations

Reach 1 Headwaters to Lincoln, MT.
In 1 999, fish populations were

sampled in three sections of this reach.

In the downstream direction they are

Below Pop’s Place section (rm 128.2-

128.6), Flesher Pass Road section (rm

124.1-124.4) and Hogum Bridge

section (rm 1 19.5-120.3). These

sections were previously sampled in

the early 1970s as well as 1988. Based

on the total 1 999 electrofishing catch,

brook trout (n=148) and cutthroat trout

(n=59) dominate the reach with 66%
and 26% ofthe fish sampled, followed

by brown trout (n=16) and bull trout (n=l) which comprise the remaining 8% and <1% of

the sample, respectively. This compares to 76 % brook trout (n=383), 24% westslope

cutthroat trout (n=123) and bull trout (n=l) at less than <1% ofthe sample in 1988. In

1988, no brown trout were sampled in any ofthese three upper river surveys (Figure 12).

24



In the Pop’s Place section, densities ofwestslope cutthroat trout continued a trend

of sharp decline that began in the 1970s (Figure 9). Between 1971 and 1988, the point

estimated for age 1+ westslope cutthroat trout in this section declined from 101 to 15

fish/1,000’. In 1999, no age 1+ westslope cutthroat trout were found in the sampling

section. Densities for age 1+ brook

Density/1000 ft.(95% C.l)

100 -
1
]

60

40 -

20

73 75 ‘88 ‘99

Flesher

Figure 10. Estimated brook trout densities for Pops

Place and Flesher Pass Road sections.

trout declined from 55 to 39

fish/1,000’ between 1988 to in 1999

(Figure 10).

In the Flesher Pass Road

section, age 1+ westslope cutthroat

trout showed no change between 1988

and 1999 with densities of 15 and 14

fish/1,000’, respectively; however,

both the 1988 and 1999 westslope

cutthroat trout density estimates are

well below levels recorded in the

1970s (Figure 9). Age 1+ brook trout
°

‘99

densities increased from 7 to 32 Pop's Place

fish/1,000’ between 1988 and 1999,

comparable to densities recorded in the

1970s.

Fish population surveys in the

Hogum Bridge section in 1 999 did not generate an estimate due to poor recapture

efficiencies. However, the composition shows higher brown trout numbers than were

recorded in the previous samples. The only bull trout found in any of the 1 999 upper river

samples was found in this section

(Appendix A). Catch/1000 ft.

2.5

Reach 2 Lincoln, MT. to Nevada

Creek 2

Fish populations were also

sampled in the Canyon Section

(RM 94.8-95.8) in 1999, 1988 and

during the 1 970s. In 1 999, brown

trout (n=104) dominated the fish

population comprising 88% of the

sample, followed by 10%
westslope cutthroat trout (n=12)

and 2 % bull trout (n=2). This

compares with 98% brown trout

(n=133), 1% westslope cutthroat

trout (n=l) and 1% bull trout

(n=l) in 1988 (Peters and Spoon

1989). No brook trout or rainbow

trout were found in this sample in the 1988

Age 1 +

1.5

0.5

BbuII Trout Cutthroat Trout

1999

1988

1988

1999

1 1

Raymond Bridge Canyon Section

Figure 11. Electrofishing catch for cutthroat

trout and bull trout in the Raymond Bridge and

Canyon Sections, 1988 and 1999.

or 1999 surveys (figure 13).

In 1 999, a reliable estimate of age I brown trout was not made. Age II and older
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brown trout (fish >8.5”) densities approximately doubled between 1988 and 1999,

increasing from 15 to 31 fish/ 1,000’. Although a 1999 westslope cutthroat trout estimate

was not obtained, the electrofishing catch showed higher numbers than were found in

1988 (Figure 11).

Reach 3 Nevada Creek to the North Fork
In 1 999, we re-sampled

trout populations in the

Raymond Bridge section, located

between river mile 58.9 and

60.0. This 1 .
1 -mile section was

established and last surveyed in

1988. This sample location

represents the uppermost section

that rainbow trout have been

observed. The 1988 sample

consisted of71% brown trout

(n=32), 20% rainbow trout

(n=9), and 9% cutthroat trout

(n=4), compared to 67% brown

trout (n=35), 17% rainbow trout

(n=8) and 1 5% westslope

cutthroat trout (n=8) in 1 999

(Figure 13). Of eight westslope

cutthroat trout sampled, five

showed signs of being released

by anglers.

This reach of river supports the lowest trout densities in the Blackfoot River

between Lincoln and the mouth of the Blackfoot River (Figure 12). Total trout densities

(fish>6.0”) were estimated at 21.2 fish/1,000’. Brown trout (fish>6.0’) densities were

estimated at 10.8 fish/ 1,000’. Low sample numbers for rainbow and cutthroat trout

prevented density estimates for these two species. No YOY or age I trout were found in

the 1999 sample. The composition of the 1999 catch was very similar to the 1988 sample

although westslope cutthroat trout were better represented in the 1 999 survey. No bull

trout or brook trout have been documented in this section of river (Figure 13).

Density/1 000 ft.

1 1998 Estimates 1999 Estimates

Johnsud Scotty B. Raymond B. Canyon Sec.

Figure 12. Total trout estimates (fish>6.0”) at

four Blackfoot River fish sampling locations.
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Figure 13. Species composition for Blackfoot River Fish at five upper Blackfoot River

Sampling locations, 1988 and 1999.

Flasher Pass Road Section

Hogum Bridge Section

Canyon Section

Raymond Bridge Section

B Cutthroat Trout Bui I Trout B Rainbow Trout

B Brown Trout B Brook Trout
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Part II: Fisheries Inventories in Tributaries to the Upper Blackfoot River

Part n summarizes 1 999 fish sampling results and habitat observations for 1

3

tributaries to the upper Blackfoot River. Most ofthese tributaries have received limited

past fisheries inventory work particularly at lower elevations. Westslope cutthroat trout

genetic samples were taken fi-om all 13 tributaries; genetic results are presented by

tributary in this section, as well as in Part IV and in Appendix J.

^Fishery Survey Locations
@ Temperature Sensor

Continental Divide -

6
,
500 -

6
,
000 - --

5,500
Sec 1 a.

—'•'^rr^Toms gulch
Glen gulch

Wildcat gulch

Bartlett Cr

4,500
Cutthroat Dominated Fishery

Perennial Stream

4,000
Private State PC/Pri. Helena national Forest

0 12 3 4

Alice Creek

Alice Creek, a 2"** order tributary to the upper Blackfoot River, drains the western

slopes of the Continental

Divide near Red Mountain in Elevation
the Helena National Forest

and flows 15.5 miles before

merging with the upper

Blackfoot River at river mile

122.8. Stream gradient

ranges from 3607mile

between stream mile 15.0

and 14.0 to 207mile between

stream mile 8.0 and 7.0.

Stream gradient increases

downstream of mile 7.0

where gradient ranges from

40-807mile. Land ownership

in the lower nine miles of

stream is mixed private and

state land (Figure 14).

Fish populations were

sampled at four locations in
figure 14. Longitudinal profile for Alice Creek

the lower seven miles of stream. At mile 0.6, the riparian area near the survey section

was healthy with no observed signs of stream degradation. Natural bank erosion from

stream channel migration has recruited some timber to the stream channel.

The second and third survey sections were located at the stream mile 2.0 and 3.1,

respectively. Riparian vegetation at both sites consists of a conifer/ cottonwood

overstory above an understory of willow, alder, and dogwood with sedge communities

along the immediate banks. Overall the stream banks are stable, although the stream

lacks instream woody structure, and pool development is poor. Recruitment of large

woody debris to the channel is minimal. Low natural stream flows may be a limiting

factor in lower Alice Creek.

At survey section 4, located at stream mile 6.2, stream gradient declines. The

flood plain is considerably wider, noticeably slowing the water velocity in this section.

The survey has very deep pools with heavy levels of fine sediment. Riparian vegetation

consists primarily of shrub and sedge communities.

A thermograph placed near the mouth of Alice creek in the summer of 1 999

recorded maximum August temperatures of 57 degrees, which was cooler than five

5 6 7 8 9 1011 1213 14 1516

Stream mileage
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downstream tributaries to the Blackfoot River (Appendix H).

Observed problems were limited to an instream road crossing and localized

degradation of stream banks at campsites at stream mile 1 .7.

Fish Populations

The lower two fish population survey sites produced no fish; however, two

westslope cutthroat trout >4” were observed in the 2"** survey section. Low numbers of

YOY were also observed in both sections, but were not identified to species. At the
3"^**

survey site, we recorded a total westslope cutthroat trout CPUE of 0.5 fish /lOO’; deep

pools prevented efficient sampling using a backpack electroshocking unit at this site.

Sculpins were common in all transects except 4“ survey section. Spotted frogs were also

present. Only small numbers ofYOY were observed in each sample site.

Arrastra Creek

Arrastra Creek, the largest tributary between the Beaver Creek and Nevada Creek,

enters the Blackfoot River at river mile 88.8. It is the only known stream between

Poorman Creek and the North Fork to support bull trout reproduction. Restoration

opportunities have not been well documented in Arrastra Creek with the exception poor

road building and road crossings including culverts in the upper and lower portion of the

mainstem. A thermograph placed in lower Arrastra Creek recorded the lowest maximum
stream temperature of five tributaries downstream of Alice Creek (Appendix H).

Fish Populations

Arrastra Creek supports a

mixed fish population in the lower

reaches and native species in

upper reaches (Figure 15).

Arrastra Creek supports limited

bull trout reproduction. Spawning

locations have not been identified

although juveniles bull trout are

found throughout the stream in

low densities. Westslope cutthroat

trout genetic testing of 25 fish

show no introgression.

Catch/1 00 feet

D Bull Trout

Cutthroat Trout

iSI Brook Trout

H Brown Trout

Location (stream mile)

Figure 15. CPUE for fish>4.0” in three sections of

Arrastra Creek 1 999.

Bartlett Creek

Bartlett Creek is a 1®* order tributary to Alice Creek entering at stream mile 1 .9.

Stream gradient ranges from 1607mile between stream mile 6.0 and 5.0 and 807mile

between stream mile 2.0 and 1.0 before increasing to 1607mile in the lower mile of

stream. The very upper reaches of Bartlett Creek drain National Forest land on the very

western edge of the Continental Divide. The stream flows southwest 6.7 miles through

Plum Creek Timber Company property and other private inholdings before entering Alice

Creek at stream mile 1.8 (Figure 16).
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Elevations

Fish population

surveys were completed at

five locations downstream

of stream mile 3.0. The

downstream sample,

located at stream mile 0. 1

,

noted localized

degradation of

streambanks due to

campsite proximity and

recreation use. The

riparian vegetation

supported a sparse

cottonwood/conifer

overstory. Woody shrubs

were absent from the

streambanks. Large

woody debris (LWD) was absent from the channel. The channel was poorly defined

with localized erosion. The substrate was mainly cobble and gravel with small amounts

of sediment.

The 2"** and 3
^^
survey sections were located at stream miles 0.2 and 0.4,

respectively. Unlike the lower

survey section, riparian Catch/i 00 feet

vegetation is healthier with

dense mixed stands cottonwood

and conifers in the overstory, a

dense shrub understory with

stable streambanks. LWD was

found in moderate amounts in

both sections, providing good

pool development. Substrate

was predominantly cobble,

gravel and sand, with low

levels of fine sediment.

At the 4“^ survey section

at stream mile 1.8, Bartlett

Creek is a meandering meadow

Cutthroat Trout

Brook Trout

Figure 17. CPUE for fish>4.0” at five locations of

Bartlett Creek 1 999.

stream absent of overstory trees due in part to past riparian timber harvest activity.

Willow/sedge communities were the dominant bank vegetation. The stream channel is

not well defined. A high concentration of aquatic vegetation and algae was also noted.

At the upstream survey site, located at stream mile 2.3, the riparian community

and channel features were similar to section four; however, channel definition and bank

stability improved. Fine sediment levels appeared to be elevated in this section.

Fish Populations

Fish densities were low for both westslope cutthroat trout and brook trout (Figure
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17). One YOY brown trout was found in lower Bartlett. A westslope cutthroat trout

genetic sample taken from 14 fish in lower Bartlett Creek recorded low-level

introgression with 98.8% westslope cutthroat trout and 1.2% rainbow trout.

Low densities ofwestslope cutthroat trout, including YOY, were found from

samples taken in the lower mile of stream but absent from the two upper sites. Where

present westslope cutthroat trout (fish >4.0”) CPUE ranged from 0.4 to 0.8. Brook trout

CPUE (fish >4.0”) showed a sharp increase between stream mile 0.4 and 1 .8 but then

declined at stream mile 2.3. Sculpins, spotted frogs and western toads were observed in

Bartlett Creek.

Beaver Creek

Beaver Creek, a order tributary to Keep Cool Creek, enters at 0.7 miles

upstream of the Keep Cool Creek confluence with the Blackfoot River (rm 105.2). The

land ownership in the Beaver Creek watershed varies from Helena National Forest and

state trust land in the headwaters to private agricultural ranchland in the lower basin,

along with a few housing developments near Highway 200.

We sampled Beaver Creek at the three sample locations established in 1989. The

survey at stream mile 1 .0 found overall healthy riparian with an cottonwood/conifer

overstory above a juniper/shrub understory. Fish habitat varied between deep pools, runs

with under cut banks with a moderate amount ofLWD. Substrate was composed of

boulder, cobble and gravel. Fine sediment levels appeared to be elevated.

The 2"** survey site at mile 2.1 is located downstream of large wetland complex.

The riparian vegetation consists willows and sedge communities. Immediate

streambanks showed signs ofheavy livestock use and instability. Shrubs appeared to be

suppressed. The channel continued through a stockyard. The substrate composed of

cobble and gravel with elevated levels of fine sediment.

The 3^‘* survey site was located on Helena National Forest at stream mile 6.6

upstream of the Lincoln Ditch Bridge. The riparian area in this section was heavily

forested with conifer overstory above an alder dominated understory. Large woody
debris recruitment and shade to stream are both excellent. Banks are stable and minimal

erosion was noted. The substrate consisted of cobble, gravel, and some boulders. Some
upwelling/springs at this survey site were noted.

Fish Populations

Brown trout dominate in the lower reaches and westslope cutthroat trout dominate

headwater areas upstream of a the wetland complex. Brook trout inhabit the mid- to

upper reaches ofBeaver Creek. The 1999 Beaver Creek samples duplicated 1989 sections

(Peters 1990). All species at all locations were at lower densities in 1999 compared to

1989 (Figure 18). In 1999, brown trout densities (fish >4.0”) declined in the upstream

direction with a CPUE decreasing from 2.8 to 2.0 between mile 0. 1 and 2. 1 . Brook trout

were found in the middle and upper portions ofBeaver Creek in low densities. The

highest fish densities were found in the headwaters where westslope cutthroat trout

(fish>4.0”) recorded a CPUE of 7.4. A westslope cutthroat genetic sample (n=25) taken

at stream mile 6.5 indicate a pure population. Sculpins and longnose suckers were also

recorded in Beaver Creek.
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Copper Creek

Copper Creek, a major tributary to the lower Landers Fork, is a spawning and

rearing stream for westslope cutthroat trout and fluvial bull trout (Swanberg and Burns,

1 997). It supports the only

major spawning migration

of fluvial bull trout in the

upper Blackfoot Basin.

Copper creek had the

coldest summer stream

temperatures of any of the

sampled streams in the

Blackfoot Watershed in

1999. Coldstream

temperatures reduce

temperatures in the Lower

Landers Fork and in the

Blackfoot River below the

Landers Fork.

Fish Populations

Copper Creek supports s only native fish species over its entire length (Peters

1 990, Chapman and Hillman 1 996). In 1 999, we resurveyed four fish population survey

sites originally established in 1 989 (Peters 1 990). Sample locations ranged fi-om the

lower Copper Creek at mile 1 .1 to the headwaters at mile 10.8. Bull trout and westslope

cutthroat trout were recorded at all surveyed locations. The CPUE of bull trout

(fish>4.0”) ranged from 0.3 to 2.3 fish/100’ with the higher catch rates occurring in the

mid- to upper portion of the basin. A comparison of the 1989 (CPUE of 1 .9) and 1999

(CPUE of 1 .9) samples recorded no improvement in juvenile bull trout numbers. The

CPUE of westslope cutthroat (fish>4.0”) ranged from 0.2 to 2.8 fish/100. A westslope

cutthroat trout genetic sample (n=25) found no introgression.

Hogum Creek

Hogum Creek, a 2"*^ order stream, entering the Blackfoot River at river mile 1 19.2

(Figure 19). Stream gradient ranges from 600’/mile between stream 6.0 and 5.0 and

80’/mile in the lower mile of stream. The headwaters ofHogum Creek drain the Helena

National Forest. Private land is found along the lower two miles of stream. In 1999,

Hogum Creek was sampled in three locations, all of which were located in the lower mile

stream due to limited access.

Catch/1 00 feet

1989

1999

Cutthroat Brook
Mile 6.6

Figure 18. CPUE for fish>4.0” at three locations of

Beaver Creek, 1989 and 1999.
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At the lower-most survey section, stream banks were generally stable although

some streamside grazing increased channel width and reduced depth in one area.

Substrate in this section was

cobble and gravel.

The 2"** survey was

located at stream mile 0.4 below a

beaver complex. The creek

meandered through a meadow in

this section. Substrate was cobble

and gravel with higher amounts of

gravel and fine sediment.

Overstory was more open with

alder and willow along

streambanks. Conifer and sedge

communities provided some shade

and bank stability in this section.

We noted dense algae growth and

deep pools and beaver activity.

Some LWD was present in the

channel.

The upstream sample was

located at stream mile 0.7. The

riparian zone in this section appeared healthy. Streambank stability improved due to

increasing density of shrubs. Large woody debris was present in the channel. The

substrate was predominantly cobble and boulder.

A culvert that may present a problem for fish was noted in lower Black Diamond
Creek , a tributary to Hogum Creek, entering at stream mile 1.2.

Fish Populations

Three fish population surveys were completed in the lower 0.7 miles of stream.

Brook trout and westslope cutthroat trout co-dominate lower Hogum Creek. Densities of

fish >4.0” increased upstream of the mouth. The CPUE for westslope cutthroat trout

(fish>4.0”) increased in the upstream direction from 0.3 to 3.2 fish/100’. Brook trout

(fish>4.0”) were absent from the sample immediately upstream of the mouth but were

collected at both upstream samples with a CPUE ranging from 1.5 to 2.5 fish/100’.

Brown trout (fish>4.0”) were found in low numbers with CPUE ranging from 0.2 to 0.3

fish/100’. Genetic testing of the westslope cutthroat trout (n=25) in these lower samples

found mild introgression with a 99.3% level of purity.

Landers Fork

The Landers Fork, the largest tributary to the upper Blackfoot River, enters at

river mile 1 16.1 . The Landers Fork approximately doubles the flow of the Blackfoot

River at base flow periods. In 1998, the Landers Fork averaged five degrees cooler than

the Blackfoot River with much of the cooler waters originating from the Copper Creek

drainage (Pierce and Schmetterling 1999). In the 1970s, the Landers Fork was the focus

of a woody debris “cleaning” effort which included channelization upstream ofHighway

Elevation

Stream mileage

Figure 19. Longitudinal profile for Hogum
Creek.
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Channel clearing in the Landers Fork in the 1970’s

200 (FWP files). Today these sections ofthe channel are unstable in areas of past

alterations and upstream of bridges which appear to be undersized. Downstream of
Highway 200, channel stability and habitat complexity appears to be improving in the

lower mile of the Landers Fork with channel definition and early succession plant

communities becoming

established on the floodplain.

The Landers Fork seasonally

goes intermittent in area of

the Copper Creek confluence.

Fish Populations

The Landers Fork

supports low numbers of

juvenile native fish and very

low numbers of non-native

fish. Below Silver King

Falls, a natural barrier at river

mile 8.3, the lower Landers

Fork historically supported

bull trout spawning (FWP
unpublished data). This

lower reach provides rearing

habitat and a migration corridor plus wintering areas for adult Blackfoot River fluvial

bull trout which reproduce in Copper Creek (Chapman and Hillman 1996, Swanberg and

Bums 1997).

In 1999, three fish population survey sections, established in 1989, were

resurveyed. Fish collected in the

Landers Fork were juvenile bull Catch/1 00 feet

trout or westslope cutthroat trout,

with the exception ofone brown

trout sampled at stream mile 4.6.

No brook were found in any of the

samples. For both westslope

cutthroat trout and bull trout

(fish>4.0”) CPUE, although low,

improved comparison with 1 989

(Figure 20). No YOY or adult fish

were collected in 1,700’ of sampled

stream. Genetic testing of

westslope cutthroat trout has been

undertaken at several locations in

the last decade. All past genetic

samples fi'om the Landers Fork

basin including the 1 999 sample

(n=7) have recorded no

introgression (Appendix J). However, according to the Helena National Forest, a pure

1.5

1

0.5

0
IJ /

1 t
Cutthroat

Mile 0.1

Bull Cutthroat Brown

Mile 4.6

Bull Cutthroat

Mile 92

Figure 20. CPUE for fish>4.0” in three

locations of the Landers Fork 1989 and 1999
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population of Yellowstone cutthroat trout is established in Big Horn Lake, located in the

headwaters ofthe Landers Fork upstream of Silver King Falls (L. Bums, personal

communication).

Elevation

Moose Creek

Moose Creek, a 1^

order tributary to the Blackfoot

River at river mile 94.3, was

sampled at two locations in

August 1999 (Figure 21).

Stream gradient ranges from

6607mile between stream mile

4.0 and 3.0 and lOOVmile

between stream mile 1.0 and

the mouth. Moose Creek lies

in Helena National Forestland

except for a small section of

private land near the mouth.

Moose Creek was sampled at

two locations, upstream and

downstream ofthe Ogden

Mountain Road at stream mile

0.4. At both sites, substrate

consisted of cobble, with gravel and sand. Conifers eind cottonwood dominated the

overstory vegetation. As a result, the stream was well shaded and LWD was abundant in

the channel. Overall, fish habitat was good with a variety ofpools and cover present.

Alder and small second-growth conifers comprise the riparian understory. The channel

was well established and stream banks were relatively stable. The culvert appears to be

undersized. Livestock access resulted in localized areas of stream bank degradation

downstream of the culvert.

Fish Populations

Westslope cutthroat trout were the only fish species recorded at both sampling

sites. Genetic testing ofthese fish (n=25) recorded a low incidence of (0.8%)

introgression between westslope cutthroat trout and rainbow trout. The hybrid fish was

found upstream ofthe culvert. Westslope cutthroat trout (fish>4.0”) ranged from 3.9 to

5.4 fish/ 100’. Westslope cutthroat trout YOY were well represented in the sample. We
also observed spotted frogs and western toads.

Poorman Creek

Poorman Creek, a 3rd order tributary, flows 14 miles to its confluence with the

Blackfoot River at river mile 108. Upper Poorman Creek is an area of historic placer

mining activity. Land use includes small private inholdings in the middle reaches and

agricultural ranching in lower Poorman Creek.

We sampled fish at stream mile 0.1, 4.0, and 7.4. For lower Poorman Creek, the

riparian zone is a meadow-type, composed of grassy banks mixed with sparse willow
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growth and mature cottonwood stands. Streambanks showed clear signs of excessive
livestock access. Other observed potential problems include culvert placements and fish

in irrigation ditches. We noted that the predominantly gravel substrate contains high

levels of sediment.

At the 2"‘* survey, the riparian vegetation varied fi'om mature cottonwood and

mixed conifer communities to willow-lined banks to upland grasses. Streambank stability

and habitat complexity was also variable.

The 3^^ survey site was located on Helena National Forest at stream mile 7.4. The
overstory is conifer-dominated forest with a shrub and sedge understory. The stream is

confined and well armored with

bedrock, boulder and cobble

substrate with adequate amount

ofLWD. Deep pools created by

large woody debris and smaller

cascading pools are present.

During these surveys,

other problems we observed

include: placer mining activity in

the headwaters, localized areas

where Stemple Pass Road is

sloughing into Poorman Creek

and possible culvert barriers on

the mainstem. In addition, we
completed an extensive survey

of potential restoration

opportunities in the lower 2.2

miles Poorman Creek. This

assessment is available at Montana Fish, Wildlife, and Parks, Missoula, Montana.

Catch /too feet

B Bull Trout

Cutthroat Trout
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^ Brown Trout

0.1 4.4 7.4

Location (stream mile)

Figure 22. CPUE for fish >4.0” at three locations of

Poorman Creek 1999.

Fish Populations

The lower fish

population survey section at

stream mile 0.1 produced low

brown trout numbers with a

CPUE of 0.2 fish/100’. Deep

pools (>5' deep) prevented

efficient sampling although

juvenile brown trout and

westslope cutthroat trout were

observed at this site.

A mixed fish

community at the 2"^* survey

produced a CPUE (fish>4.0”)

of 0.9, 1.1, and 0.4 fish/ 100’

for westslope cutthroat trout,

brook trout and brown trout

ElGvation x 1000

Stream Mileage

Figure 23. Longitudinal profile for Sauerkraut

Creek.
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respectively. The 3"^** sample recorded increasing westslope cutthroat trout densities,

lower brook trout densities and very low bull trout densities (Figure 22).

Results from westslope cutthroat trout genetic testing (n=25) from Poorman

Creek showed no introgression.

Sauerkraut Creek

Sauerkraut Creek, a 1®* order tributary, enters the Blackfoot River at river mile

102.1. Stream gradient ranges from to 530Vmile between stream mile 7.0 and 6.0 and

SOVmile in the lower mile of stream. Sauerkraut Creeks has approximately 7 miles of

perennial stream, the headwaters ofwhich are found on the Helena National Forest. The

lower 3 miles of stream is located on private land (Figure 23).

Fish population surveys were completed at 4 locations. The riparian habitat of the

lower section appeared to be in good heath with conifers dominating the overstory and a

dense shrub understory. Large woody debris (LWD) was moderate and streambanks

were generally stable. The stream in the lower reaches contained a gravel base with

elevated levels of fine sediment. We noted one misalignment culvert at a private road

crossing.

At the 2"** and 3*^*^ survey sites, we noted signs of excessive livestock use in the

riparian area and sections of degraded stream due to a instream road crossing, gravel

mining activities and physical alterations to approximately 750’ of channel. We
observed the stream went sub-surface near the rock/gravel operation.

The middle and upper most reaches ofthe Sauerkraut Creek lies entirely on

Helena National Forest. In this section, the stream flows through a healthy riparian area.

The channel is confined with stable banks. Large woody debris recruitment is sufficient

and cascading pools provide excellent fish habitat. A more complete assessment oflower

Sauerkraut Creek is available at Montana Fish, Wildlife, and Parks, Missoula, Montana

Fish Populations

We sampled fish populations at

four locations on Sauerkraut Creek in

1999. The 1** section, near the mouth of

Sauerkraut Creek, produced the highest

overall fish densities, which included

the presence of bull trout (Figure 24).

The 2"^* survey sampled at

stream mile 2.7 recorded the lowest

densities, which included YOY
westslope cutthroat trout and brook

trout. The and 4*** surveys recorded

increased densities of westslope

cutthroat trout and continued decline in

brook trout densities. The 3"^*^ survey

recorded 4.4 fish/100’ for westslope

cutthroat trout and 0.3 fish/100’ for

brook trout. The 4*** survey produced a westslope cutthroat trout CPUE (fish>4.0”) of 3.6

and 0.1 for brook trout. The highest densities of brook trout YOY were found in the

Catch/1 00 feet

Bull Trout

Cutthroat Trout

Si Brook Trout

Brown Trout

Figure 24. CPUE for fish >4.0” in four

locations of Sauerkraut Creek 1999
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lower reaches of Sauerkraut Creek while the highest westslope cutthroat trout YOY
densities were found at the higher elevations. The westslope cutthroat trout genetic

sample (n-24) results detected no introgression.

Seven-Up-Pete Creek

Elevation x 1000
Seven-Up Pete Creek is a U*

order tributary enters the Blackfoot

River between river mile 1 15.6

(Figure 25). Stream gradient ranges

from 620Vmile between stream

mile 4.0 and 3.0 and 1207mile

between in the lower mile of

stream. This stream is found mostly

on Helena National Forest with its

headwaters draining the Crater

Mountain area. Mines and other

private inholding are scattered

throughout in the headwater areas.

The lack of roads limited access to

the stream. As a result, two

consecutive stream surveys

immediately upstream from the

mouth were sampled.

Riparian habitat in both

survey locations was in good health. Conifers dominated the overstory with an alder and

willow in the understory. The stream was confined and banks were quite stable.

Recruitment of LWD appeared sufficient. The substrate was composed primarily of

cobble with lesser amounts of gravel.

The only problem observed was an all-terrain vehicle trail cutting through the

stream channel several times as it continued up the drainage. Bank degradation and

erosion was evident at the crossings, but impacts were limited.

Stream Mileage

Figure 25. Longitudinal profile for Seven-up-

Pf*tp PrppW

Fish populations

The Seven-up-Pete Creek fish

surveys revealed westslope cutthroat trout as

the dominant species but at very low

numbers (Figure 26). The CPUE for

westslope cutthroat trout (fish > 4”) at both

survey sites was low at 0.8 and 0.5 fish/100’

for the lower and upper sites, respectfully.

Only 2 brook trout (fish > 4”) were sampled

in the lower survey, producing a low CPUE
of 0. 1 . Brook trout were absent from the

upstream survey. In both surveys, low

numbers ofYOY were observed and adult

Catch/100 feet

1 il

0.1 0.5

Location (stream mile)

B Cutthroat Trout

S Brook Trout

Figure 26. CPUE for fish>4.0” in Seven

up Pete Creek 1 999.
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spotted frogs were present. Genetic test results (n=25) indicate the westslope cutthroat

trout is not hybridized.

Willow Creek (below Lincoln)

Lower Willow Creek is a 2"**

gradient below the confluence of

the West Fork ranges from

2007niile between stream mile

6.0 and 5.0 to 20Vmile between

stream mile 1.0 and the mouth.

Land ownership on the lower 6

miles of stream is mixed private

which includes Plum Creek

Timber Company. The upper

basin is found Helena National

Forest (Figure 27). In 1999, we
surveyed five sections in the

drainage, including the mainstem

Willow Creek at stream miles

1.8, 5.1, 5.7, and two upstream

tributary sites located

immediately upstream of the

East Fork and West Fork

confluences (Figure 27).

The riparian vegetation

order tributary to the Blackfoot River. Stream

Elevation

6,500

6
,
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5
,
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,
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,
500 -.

4,000

3,500
4 5 6

Stream mileage

Figure 27. Longitudinal profile for Willow Creek

below Lincoln.

Catch/100 feet

varies between the upper and lower watershed. In the lower reaches, the stream

meanders through pastureland. The riparian vegetation consists of willow and sedge

communities. The substrate consists of gravel with noticeably high levels of fine

sediment. The surveys noted possible grazing impacts in the lower to middle stream

reaches. In the middle reaches, the riparian habitat changes from pasture to a conifer

overstory with an alder understory.

LWD increased in the channel and

the substrate is composed primarily

of cobble and fine sediment. On
Helena National Forest, the riparian

was generally in good health and

LWD recruitment appeared

sufficient.

Of six monitored tributaries

upstream ofNevada Creek, Willow

creek recorded the highest stream

temperatures, exceeding 67 degrees

in August which was approximately

5 degrees warmer than the

Blackfoot River near Lincoln

(Appendix H).

Cutthroat Trout

ss Brook Trout

B Brown Trout

Figure 28. CPUE for fish>4.0 inches at 5 locations of

Willow Creek below Lincoln.
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Fish Populations

We sampled fish populations at five locations in the Willow Creek drainage. The

surveys recorded only brown trout in lower sample and mixed westslope cutthroat trout

and brook trout populations in the headwaters (Figure 28). Sampling at the lower Willow

Creek section produced low numbers of brown trout. The three mainstem surveys

recorded densities increasing in the upstream direction with the total CPUE (all fish>

4.0”) increasing from 1.0 to 1.9 to 5.6 at stream mile 1.8, 5.1 and 5.7 respectively. The

CPUE was much lower in the two tributaries compared to the mainstem below the

tributaries. Analysis of the

westslope cutthroat genetic

samples (n=24) showed no

introgression.

Elevation

Upper Willow Creek

Upper Willow Creek is a
2"** order tributary, entering the

upper Blackfoot River at river

mile 123.9. Stream gradient

ranges from 4407mile between

stream mile 7.0 and 6.0 and

40Vmile between stream mile 1 .0

and the mouth. Willow Creek

flows primarily through Sieben

Ranch property and mixed private

ownership (Figure 29).

We sampled Willow Creek

was sampled at five locations. At

the two lower survey locations,

the riparian shrub community appeared

healthy. The riparian overstory in the
3'^'* survey locations was sparsely

populated with conifers, which limited

LWD recruitment to the stream. At

this site, streambank erosion was

severe. Substrate was composed

mainly of gravel and sand with

elevated levels of sediment. Excessive

livestock use appears to be the primary

cause. At the 4**’ survey, the riparian

health improved and streambanks

showed limited impacts.

The riparian area at the 5‘*’

survey had a riparian overstory of

conifers with a shrub and sedge

understory and stable streambanks.

Stream Mileage

Figure 29. Longitudinal profile for Willow Creek

upstream of Lincoln.

Catch/100 feet

Cutthroat Trout

SS Brook Trout

I Brown Trout

Figure 30. CPUE for fish >4.0” at 5

sites in upper Willow Creek 1999.
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Fish Populations

Westslope cutthroat trout were sampled at all sites in low densities. Densities

(fish>4.0”) decreased in the upstream direction from a CPUE of 0.8 at mile 0.1 to a

CPUE of 0. 1 at mile 4. 1 . Brook trout were the dominant species upstream of mile 0.7

(Figure 30). The 4* survey produced one eleven-inch brown trout. Overall, we observed

very low numbers ofYOY. Because of the low number of westslope cutthroat trout

sampled, only 14 genetic samples were collected. The results of genetic testing found no

introgression with this small sample size.

Part HI: Fish Population and Habitat Monitoring on Restoration Streams

Part ni summarizes tributary restoration efforts, fish habitat evaluations and/or

fish population monitoring on

project streams or streams

being considered for restoration

activities (Figure 31). For most

ofthese streams, detailed

project and fisheries

information can be found in

three previous reports (Peters

1990, Pierce et al. 1997, Pierce

and Schmetterling 1 999)

Bear Creek

Restoration Objectives: restore

habitat degraded by historical

activities in the channel, restore

fish passage and thermal

refugia, improve recruitment of

trout to the Blackfoot River.

Project Summary
Bear Creek, a small 2nd order tributary of the lower Blackfoot River, flows six

miles north to its mouth where it enters the Blackfoot River at river mile 12.2 . The base

flows is approximately 5 cfs. Bear Creek is one of the coldest streams entering the

Blackfoot River (Appendix H). Bear Creek has a long history of land management

activities resulting in degraded fish habitat. Impacts include loss of migration corridors,

dewatering and simplification of fish habitat through poor riparian management. These

impacts have resulted from poorly designed road crossings, road drainage problems,

irrigation impacts, channelization of the stream, grazing and poor riparian timber harvest

activities (Pierce et al.l997. Pierce and Schmetterling 1999).

Restoration activities began in the Bear Creek drainage in 1995 and continued

through 1999. Restoration activities included: 1) upgrading culverts and addressing road

drainage problems; 2) improving water control structures at irrigation diversions; 3)

reconstructing 2,000’ of channel and enhancing habitat complexity on an additional
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2,000’ stream; 4) shrub plantings and the development of riparian grazing system which
includes new offstream water developments for one mile of stream. Planned activities for

the year 2000 include 1) placement of additional LWD in the channel area where
reconstruction occurred, and 2) a weed control project in the area of reconstruction.

Fish Populations

Past alterations ofBear Creek

combined with poor riparian management

have resulted in a wide range of adverse

impacts to salmonids and their habitats.

Low numbers of non-native salmonids

currently dominate the system. Bull trout

are absent from the drainage although they

were present historically (FWP,

unpublished data). Westslope cutthroat

trout densities are currently very low.

In 1 998 prior to channel

reconstruction, two fish population survey

sections were established in Bear Creek:

one upstream (reference) section (mile 1.5)

not affected by projects; and a downstream

section (mile 1.1) in the reconstructed

reach. In 1 999, we established a survey section (mile 1 . 1 ) in the newly constructed

channel. In 1999, total trout density (fish>4.0”) was 17.7 fish/100’ compared with 12.6

fish/100’ in the old channel in 1998. Small increases in densities occurred for all species

including rainbow trout, brown trout and brook trout. Two westslope cutthroat trout were

also captured in the newly constructed channel, compared to zero in 1998 sample (Figure

32).

Blanchard Creek

Restoration objectives: improve access, spawning and rearing conditions for trout and

improve recruitment of trout to the Blackfoot River.

Project Summary
Blanchard Creek is a spawning tributary for adult rainbow trout that reside in the

Clearwater River and Blackfoot River. Blanchard Creek was historically dewatered in its

lower one mile from irrigation, resulting in major salmonid declines in this reach. The

irrigator began increasing flows in 1991. A water lease was implemented in 1993 in

order to maintain a three cfs minimum instream flow during the irrigation season.

Fish Populations

Lower Blanchard Creek currently supports higher rainbow trout densities than

historically due to the water leasing effort and related upgrades to irrigation diversions. In

1990, YOY rainbow trout densities were estimated at 14.4 ± 0.7 trout/100’ while age 1+

rainbow trout were estimated at 5.6 ± 2.2 in the dewatered reach. In 1999, YOY
densities were estimated at 61.7 + 6.0 fish/100 feet. Age 1+ rainbow trout density was
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Figure 32. CPUE (fish >4.0”) at mile 1.1 in

1998 and 1999.
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1 1.2 + 1.9 fish/100’ (Figure 33).

A thermograph near the mouth ofBlanchard Creek showed that Blanchard Creek

provide some cooling influence to

the lower Clearwater River.

However, temperatures were

higher than downstream

tributaries with the exception of

Elk Creek (Appendix H).

Cottonwood Creek

Restoration objectives: improve

degraded habitat, eliminate fish

losses to irrigation ditches and

restore migration corridors for

native fish.

#/100 ft. (95% C.l.)

Figure 33. Estimated densities for rainbow trout in

Blanchard Creek. 1990 and 1999.

Project Summary
Cottonwood Creek, a major 3"^*^ order tributary to the middle Blackfoot River,

flows 1 1 miles south from a glacial valley through prairie pothole country to its mouth at

river mile 43. Cottonwood Creek supports populations of bull trout, westslope cutthroat

trout, rainbow trout, brown trout and brook trout. Rainbow trout inhabit the lower mile

of stream while brook trout and brown trout dominate middle stream reaches. Westslope

cutthroat trout and bull trout dominate the upper basin, but bull trout status is considered

precarious.

Impacts to the fish and their habitats have occurred throughout the Cottonwood

Creek drainage although several of the major problems have been addressed in the last

several years. Completed improvement projects include water conservation measures

and water leasing, upgrading irrigation diversions with fish ladders and fish screens and

implementation of riparian grazing systems along Cottonwood Creek and Shanley Creek.

Problems currently affecting the fish population include reduced riparian health, channel

instability and habitat limitations in the middle reaches of Cottonwood Creek, poorly

placed culverts in Spring Creek and the North Fork of Cottonwood Creek and high

whirling disease infection levels in the lower reaches of Cottonwood Creek.

Project monitoring

Following implementation of the water lease, westslope cutthroat trout densities

(fish >4.0”) at stream mile 12.0 increased from 2.9 fish/100’ in 1997 to 6.8 fish/100’ in

1998. Fisheries-related investigations in the mid- to upper reaches of Cottonwood Creek

in 1999 included: 1) assessing fish populations in an impacted tributary (see Spring

Creek) which historically entered Cottonwood Creek in the area of bull trout

reproduction; and 2) a fish habitat assessment in a reach of Cottonwood Creek affected

by the lease. Both assessments represent initial efforts to identify habitat restoration

opportunities in Cottonwood Creek.

In 1 999, we surveyed fish habitat from the Woodworth Road crossing upstream

for 6,944’, and a 472’ reference reach located upstream. A comparison between the two

sites showed the reference reach to have higher habitat complexity with four times (4.2
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stems compared to 1.0/100’) the amount of active instream large woody debris. The
downstream survey also recorded mean bankfiill width of 24.3’ and 26.9’ for pools and
riffles respectfully, compared to 19.4’ and 19.0’ in the reference reach.

A thermograph placed near the mouth of Cottonwood Creek recorded mean daily

temperatures in the low to mid fifties. This provides some cooling to the Blackfoot

River. These temperatures are considered ideal for the production oftriactinomyxon

(TAMS). Whirling disease studies report a high-grade infection in lower Cottonwood

Creek although infection levels and T. tubifex densities decline in the upstream direction

(Smith 1998, Pierce and Schmetterling 1999).

Frazier Creek

Restoration objective: improve long-term viability of a pure westslope cutthroat trout

population isolated in the headwaters.

Project Summary
Frazier Creek is a disjunct 2nd order tributary to the middle Blackfoot River,

entering at river mile 59.4. Frazier Creek has 3.6 miles of perennial stream, the lower 0.5

miles ofwhich has been altered a several locations and currently has no fisheries value.

The North Fork enters Frazier Creek at stream mile 1 .0. It has 1 .6 miles of perennial

stream and fish passage barrier located at stream mile 0.3. Both the mainstem and North

Fork provide water for intensive irrigation activities that include two instream reservoirs

on the mainstem and three irrigation diversions. In fish-bearing water above the lower

reservoir, fragmentation of stream reaches has occurred at two locations, including the

upper reservoir and in the lower North Fork. Fragmentation resulted in 2.6 miles of

stream above the upper reservoir, 0.7 miles above the lower reservoir and 1.7 miles above

a fish passage barrier in the North Fork. For disjunct populations, a minimum of five

miles of perennial stream is recommended to maintain long-term persistence and genetic

variability (B. Shepard, personal communication)

Restoring connectivity to the river is not currently a consideration; however,

options to 1 ) eliminate fragmentation in the headwaters, 2) reduce cutthroat trout

entrainment, and 3) maintain the existing irrigation system are being explored.

Fish Populations

Frazier creek supports a pure population of resident westslope cutthroat trout with

no other fish species present.

Both reservoirs provide holding areas and winter habitat for juvenile and adult

westslope cutthroat trout while reproduction and rearing takes place in isolated stream

reaches above each reservoir. In 1999, fish population surveys were completed in the

North Fork at two locations; 1) immediately upstream of the confluence (mile 0.1); and

2) above a diversion barrier located at stream mile 0.3. At the downstream sample,

stream flow was estimated at 0.3 cfs compared to 0.7 cfs at the upstream sampling

location. At the lower section downstream of the fish barrier, CPUE for YOY was 17.2

compared with 4.0 above the fish passage barrier. CPUE for age 1+ fish was 2.1 at the

downstream site compared with 6.7 at the upstream sampling location.
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Gold Creek

Restoration Objectives: restore pool habitat and morphological complexity, restore

thermal refugia for Blackfoot River

native fish.

Project Summary
Gold Creek is the largest

tributary to the lower Blackfoot

River, entering at river mile 13.5.

The harvest of riparian conifers

combined with the actual

“cleansing” of large woody debris

from the charmel reduced habitat

complexity in the lower three miles

of Gold Creek. Prior to 1996, pools

accounted for less than 1% of the

stream area in this section of

stream. Low densities of age 1 +

fish, including native fish, resulted

from the habitat simplification. In

1996, we installed 66 habitat

structures made of native material

(rock and wood) that resulted in 61

new pools in the 3-mile section.

Project Monitoring and Fish

Population Surveys

Eight months after

completion of the project an

estimated 50-year flood event

passed through the project area.

Following this event, 85% of the

structures remained intact although

laterally confined reaches retained

more pools than laterally extended

reaches (Schmetterling and Pierce

1999). Following the 1997 flood

event, pool length increased and

pool depth decreased. Subsequent pool measurements have shown generally stable pool

depths but an interesting degree of year-to-year variation under more normal flow years

(Figures 34 and 35).

In 1996 (prior to restoration), we established a fish population survey section in

the treated area. Annual survey results from 1996-1999 show increasing fish numbers in

the section (Figure 36). Telemetry studies have shown the project area receives seasonal

use by migratory Blackfoot River bull trout in the fall and fluvial cutthroat trout use in

the late spring (Pierce et al 1997, Schmetterling 2000).

3 -

Ns1 NB2 Nb]

96 99
Rock Pool

96 99 96 99 96 99
Rock/Wood Log Plunge lateral Scour

Figure 35. Pool depth (mean max. ± SD) changes for

the C Channel of Gold Creek 1996-1999.
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#/100feet

In 1999, stream temperature monitoring at mile 1.9 recorded mean August

temperatures 6 degrees cooler than

the ambient Blackfoot River

recordings near Belmont Creek

(Appendix H).

Kleinschmidt Creek

Restoration objectives: reduce

whirling disease infection levels,

restore stream channel morphology

for all life stages of trout, increase

recruitment of trout to the Blackfoot

River, and restore thermal refiigia

and rearing areas for North Fork

bull trout.

'96 ‘9798'99

Bull Trout

Age 1 plus fish

'96 '9798'99

Cutthroat
Trout

'96'979899
Rainbow
Trout

'9697'9899
Brown
Trout

Figure 36. CPUE for fish>4.0” in Gold

Creek (Mile 1.9) 1996-1999.

#/100feet

Project Summary
Kleinschmidt Creek, a spring fed tributary of the North Fork of the Blackfoot

River, is degraded over most of its 1.5-mile length due to channelization, rock

impoundments and a history of intensive riparian grazing. To date, 2,500’ of stream has

been restored and restoration is planned on an additional 5,300’ of in 2000. Kleinschmidt

Creek also supports a high level of whirling disease infection (See Results Part IV). This

project will test the hypothesis that restoration of a degraded spring creek can moderate

whirling disease infection levels.

Project Monitoring and Fish Populations

In 1 999, three types of pre-restoration project data collection continued in

Kleinschmidt creek. They are the continuation of 1) fish population surveys at two

locations established in 1998, 2)

stream temperature monitoring

(Appendix H), and 3) a whirling

disease sentinel cage study (Appendix

I).

Fish population surveys

continued at stream mile 0.5 and 0.8.

Both stations were established in 1998.

The sample at mile 0.5 is located in a

degraded, untreated reach. The 0.8

survey site is located in a channel

section reconstructed in 1997. At the

stream mile 0.5-control section, the

1 999 total trout density estimate (fish>

4.0”) was not significantly different

from 1998. At the 0.8 mile treatment

section, fish >4.0” appear to show

incremental increases (Figure 37).

Figure 37. CPUE for fish >4.0” at two sections

ofKleinschmidt Creek. 1998 and 1999.
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In 1999, a third fish population survey was completed in Kleinschmidt Creek a

stream mile 1 . 1 (Appendix D). This survey documented one bull trout-the first to be

documented in Kleinschmidt Creek in recent years.

Stream temperature monitoring continued throughout the summer and early fall in

Kleinschmidt Creek. Temperatures averaged 2-3 degrees warmer than a partially

restored adjacent spring creek. Currently, mean daily summertime temperatures in

Kleinschmidt Creek are within the range of temperatures that coincide with high TAM
production (Vincent 1999).

Whirling disease sentinel cage studies were completed in lower Kleinschmidt

Creek in both 1998 and 1999. Between 1998 and 1999, whirling disease grade infection

increased fi’om 2.8 to 3.6. Most of the fish in the sample suffered grade 3 and 4 infection

levels on the MacConnel/Baldwin Scale. According to Vincent (1999), the infection level

is high enough to potentially cause population and reproductive damage.

McCabe Creek

Restoration objective: restore instream flows and habitat conditions for bull trout and

westlslope cutthroat trout.

Project Summary
McCabe creek is located in the Monture Creek bull trout recovery area. McCabe

Creek a cold basin-fed tributary to lower Dick Creek entering at stream mile 3.8. The

upper portion of the stream is a steep mountain stream before entering knob-and-kettle

topography in the lower basin. McCabe Creek has among the coldest recorded summer
time stream temperatures recorded of any tributary in the Blackfoot Watershed, with

mean daily temperatures ranging between 43-48 degrees (Pierce and Schmetterling

1999). In lower reaches, McCabe Creek enters a series of beaver-influenced wetland

before entering Dick Creek.

McCabe Creek has a long history of channel alterations and land management

activities that adversely affected the fish populations. These include a series of irrigation

diversions, riparian grazing practices, physical alterations to the channel and poorly

designed road crossings.

In 1 999, a major restoration

project was undertaken in McCabe
Creek. The effort 1) consolidated four

irrigation ditches into one pipeline and

screened the intake; 2) helped convert

to sprinkler irrigation; 3) restored

habitat conditions including the

placement of instream wood and shrub

plantings along 1/2 mile of stream; 4)

made necessary riparian livestock

management changes; and 5) improved

a county road crossing.

Two major fisheries benefits of

the project relate to increasing stream

Catch/100 feet

Cutthroat Trout

Brook Trout

Figure 38. CPUE for fish >4.0” at two

sections ofMcCabe Creek 1999.
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flows by improving irrigation efficiencies, and eliminating westslope cutthroat trout

losses to ditch system by installing a turbulent fountain fish screen at upper ditch intake.

The pipeline project is expected to effectively double instream flows during base flow

periods from approximately 4 to 8 cfs. When completed, the restoration effort is

expected to help cool lower Dick Creek.

Fish Populations

McCabe creek is a westslope cutthroat trout dominated stream located in the

Monture Creek bull trout recovery area. Westslope cutthroat trout are slightly hybridized

with approximately 98% purity.

In 1 999, fish population surveys were established at two locations (stream mile

2.3 and 3.2). The upstream sample was taken immediately above the upstream-most

diversion in an area of quality and complex habitat. The lower sample was established

immediately downstream of the lower-most diversion in an area of impaired habitat and

reduced stream flows. Westslope cutthroat trout densities (fish > 4.0”) declined from 7.0

fish/100’ at the upstream site to 2.1 fish/100’ in the downstream location (Figure 38).

Low numbers of brook trout were also found in the degraded section of stream (Appendix

C, D).

Monture Creek

Restoration objectives', restore habitat for spawning and rearing bull trout and westslope

cutthroat trout, improve staging areas and thermal refiigia for fluvial bull trout, improve

recruitment of bull trout and westslope cutthroat trout to the Blackfoot River.

Project Summary
Monture Creek, a large tributary to the middle Blackfoot River, is an important

spawning and rearing tributary for fluvial bull trout and fluvial westslope cutthroat trout,

with most of the reproduction and rearing taking place in the middle reaches of the basin.

Rainbow trout and brown trout inhabit the lower portions of the drainage. Brook trout are

found throughout the drainage.

The lower to middle portion of the drainage has a long history of riparian land use

activities that have resulted in adverse impacts to native fish habitat. Many ofthese

problems have been corrected through a decade of cooperative restoration activities

(Pierce et al. 1997, Pierce and Schmetterling 1999). In 1999, completed projects on the

mainstem included additional livestock management measures and limited habitat

restoration in lower reaches. Tributary efforts included restoring the headwaters ofDick

Creek to its original historical channel, riparian livestock management changes on Hoyt

Creek, addressing habitat problems in McCabe Creek, continued fundraising and channel

design for the Dunham Creek restoration effort.

Fish Populations and other monitoring

Monitoring efforts in 1 999 included 1 ) bull trout redd counts, 2) a fish population

survey in lower Monture Creek, 3) temperature monitoring at two locations in the

mainstem and one in lower Dick Creek, 4) a whirling disease sentinel cage study in lower

Monture Creek near the mouth.

Bull trout redd counts continued an upward trend in 1 999 with a total of 74 Redd
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n Non-Native

Restored Non-Restored

Nativss= Cutthroat and Bull Trout

Non-Natlves=Ralnbow and Brown Trout

Figure 39. Estimated densities (fish>6.0”) for native

and non-native salmonids in two sections ofMonture

Creek 1999.

recorded in Monture Creek.

In 1999, a mark-recapture fish population survey section was established in lower

Monture Creek. The sample was divided into two sections: an upstream section which

had received no restoration activities other than livestock management improvement and

an adioining downstream

section which received livestock / ^

management improvements and

habitat restoration through the

instream placement of large

woody debris. Separate fin-

clips were used to identify fish

for each section. Total trout

densities (fish >6.0”) in the

upstream control section were

60 fish/1,000” compared to 106

fish/ 1,000’ in the downstream

restored section. The combined

densities of native fish (fish

>6.0”) were approximately

three times higher in the

restored section compared to

unrestored section (Figure 39). Combined densities of non-native trout were slightly

higher in the restored section compared to the upstream section. Figure 40 shows the

electrofishing catch for each

species for the restored and

non-restored sections.

Two temperature

monitoring stations were

established in Monture Creek

in 1999; one upstream ofDick

Creek and one near the

confluence ofMonture Creek

with the Blackfoot River. One

additional thermograph, placed

in the lower Dick Creek,

recorded temperatures >70

degrees and averaged 8 degrees

warmer than Monture Creek

upstream of the Dick Creek

Confluence. This warming is

largely of natural origin due to large wetlands that drain into lower Dick Creek. The

lower Monture Creek thermograph recorded temperatures averaging 4 degrees higher in

August than the Monture thermograph upstream of Dick Creek. Poor riparian health in

lower Monture Creek may further contribute to warming (Fitzgerald 1997).

Catch/1000 ft.

14

12

10
Restored

im Non-restored

Cutthroat Bull Brown Rainbow Brook

Figure 40. Total electrofishing catch

(fish>6.0”) for two sections ofMonture Creek

1999.
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Pearson Creek

Restoration objectives: restore the stream to its original channel, improve stream flows

and access to historical spawning sites for fluvial westlslope cutthroat trout.

Project Summary
Pearson Creek is a small 2nd order tributary to the Chamberlain Creek with a base

flow of approximately 1 cfs. Pearson Creek has a history of channel alterations,

irrigation and riparian land management impacts in its lower 2 miles of channel. The
Pearson Creek restoration effort includes conservation easements, water leasing, habitat

restoration and improved riparian grazing management. Additional restoration planned

activities include improving habitat complexity by placing instream woody debris and

additional riparian livestock management measures.

Project monitoring

In 1998, fluvial westslope cutthroat trout were recorded migrating through the

area affected by the water lease to an upstream spawning area (Schmetterling 2000). A
1999 fish population survey recorded YOY densities at 44.6 ± 6.6 flsh/100’ and age 1 +

fish densities at 10.9 + 4.4 fish/100’ immediately upstream of the water lease area.

Rock Creek

Restoration Objectives: restore migration corridors and restore natural stream

morphology to improve spawning and rearing conditions for all fish using the system.

Project Summary
Rock Creek, a basin-fed stream over most of its length, also receives significant

groundwater inflows between stream mile 1 .2 and 1 .6. Rock Creek has been degraded

over most of its 8.2 mile length due a wide range of riparian management activities.

Restoration ofRock Creek began in 1992. In 1999, an additional 2,507’ of severely

degraded and over-widened stream was reconstructed to Rosgen E4 geometry, bringing

the total amount of restored stream to 5.5 miles. The restoration project also included

placing instream woody debris and shrub plantings throughout the project area. The

project was undertaken in the transition reach between surface and groundwater inflows.

Project monitoring

Three types of project monitoring were undertaken in the 1 999 project area,

including 1 ) stream temperature monitoring above and below the project, 2) duplication

of a pre-project 1998 habitat survey (Koopal 1998), and 3) a continuation of fish

population monitoring in the area of channel reconstruction.

The habitat survey showed that stream length increased 60% from 2,507’ pre-

project to 4,193’ post-project. Mean wetted width decreased from 22.5’ to 8.5’. Wetted

channel surface area decreased from 1 .3 to 0.8 acres. Instream woody increased from 0

to 9.2 stems/100’. Ninety percent of the habitat units had active instream wood after

project completion.

Stream temperatures taken in upper and lower portions of the project show

significant cooling in the downstream direction. Maximum temperatures exceeded 78

degrees at the upper station but did not exceed 60 degrees at the lower station. At the
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downstream section, mean temperatures from July through September ranged from 48 to

51 degrees, compared to 50 and 61 degrees at the upstream monitoring site for the same
period (Appendix H).

A fish population survey in the project site, four months after project completion,

documented low numbers rainbow trout, brown trout and brook trout. Brown trout

spawning was observed in the new channel in the fall of 1999

Spring Creek (Tnbutary to Cottonwood Creek)

Spring Creek-a primary tributary to upper Cottonwood Creek entered

Cottonwood Creek in a reach of stream used for bull trout rearing and cutthroat trout

reproduction until 1 989. Spring creek was originally sampled in its lower reaches in

1989. At that time, the entire stream with an

been diverted. Since then, the entire flow

of Spring Creek has been diverted on a

year-around basis resulting in the loss of

migration corridors and loss of spawning

and rearing areas for native fish. The

Natural Resource Conservation Service is

currently at the early stages of developing a

project to address landowner needs and

allow instream flows and connectivity to be

restored in lower Spring Creek.

estimated base flow of 2-3 cfs had recently

'J cutthroat

"Bull
I- Brook

1989 1999

Figure 41. Species composition for

Spring Creek, 1989 and 1999.

Fish populations

In 1999, we resurveyed a fish population monitoring section established in 1989.

These surveys recorded a shift from a primarily native fish community to a resident brook

trout dominated assemblage

(Figure 41). In 1999, the -vi?
species composition Spring

Creek was 1 1 % westslope

cutthroat trout and 89 %
brook trout, compared with

82 % westslope cutthroat

trout, 14% bull trout and 4 %
brook trout in 1989. In 1999,

the CPUE of westslope

cutthroat trout declined from

4.1 to 1.9 fish/100’. Brook

trout CPUE increased from

0.2 to 15.7 fish/100’
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Part IVAdditional
Aquatic Investigations

Whirling Disease

Investigations

1998 Sentinel Cage Sites

Figure 42. Sentinel cage locations and known distribution of

whirling disease for the Blackfoot Watershed 1999.
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Over the last several years, the exotic parasite Myxobolus cerebralis, which

causes whirling disease, has been discovered in streams and river throughout western

Montana including the Blackfoot River watershed. High-risk areas for contracting the

disease include spring creeks, tailwater fisheries and degraded stream environments.

Conversely, unimpacted mountain streams and rivers, warm water systems and lake

outlets are listed as low risk areas (D. Gustufson, MSU, personal communication). From
1995 through 1997, wild fish were collected at 38 locations on 23 streams in the

Blackfoot Watershed and tested for whirling disease. As of 1997, five tributaries and the

Blackfoot River near Cottonwood Creek tested positive for the disease; the positive

locations were generally concentrated in the central region of the watershed in or near

groundwater-fed environments. The Clearwater drainage, several peripheral basin-fed

streams and the Blackfoot River below the Clearwater River junction tested negative for

the disease (Pierce and Schmetterling 1999).

In 1998, twelve cages were place in the Blackfoot River watershed with six in the

mainstem Blackfoot River and six in tributaries (Figure 42, Table 1). In the up-river

direction. Blackfoot River samples were located 1) near the mouth at Bonner, 2) below

Elk Creek, 3) above the Clearwater River, 4) below the mouth of the North Fork, 5)

below Nevada Creek at Raymond Bridge, and 6) near Arrastra Creek. Tributary samples

included Chamberlain Creek, Cottonwood Creek, Warren Creek, the North Fork

Blackfoot River above and below Kleinschmidt Creek and in lower Kleinschmidt Creek.

Results from the 1998 samples showed all four lower Blackfoot River stations

tested positive for the first time. These sites recorded low-grade infections ranging from

0.21 - 1.10. The two upper Blackfoot River samples tested negative for whirling disease.

All sampled tributaries with the exception of the North Fork upstream of Kleinshcmidt

Creek also tested positive for the disease (Figure 42). The tributaries which tested

positive in 1998 had previously been identified as whirling disease positive with the

exception of Chamberlain Creek which was "suspect" for the disease in 1997. For most

tributary sites that tested positive, infection levels were below what is considered

dangerous to the wild trout populations with the exceptions of Kleinschmidt Creek and

Cottonwood Creek which support infection levels high enough to cause population

problems through loss of recruitment (Vincent 2000).

At the time of the printing of this report, we have received results from nine of

twenty 1999 Blackfoot River drainage cages. A comparision of these to the 1998 results

showed whirling disease escalation in five of six duplicate locations. Increasing

infections were found in Chamberlain Creek (grade 2.71), Kleinschmidt Creek (grade

3.56), Cottonwood Creek (4.72) and Warren Creek (2.1) and the Blackfoot River below

Elk Creek (grade 0.52).

No population declines have yet been attributed to whirling disease; however,

several stream reaches are now near or above lethal (grade 2.5) infection levels for

vulnerable species (Vincent 2000). Known disease “hot spots” are localized at the lower

elevations, the general distribution of the disease now closely corresponds to that of

rainbow trout, a species highly vulnerable to the disease. The disease is also expanding

into lower Chamberlain Creek, a primary fluvial westslope cutthroat trout spawning area.

A recent t. tubifex distribution study in Cottonwood Creek, found an inverse

relationship between worm densities and elevation (Smith 1998). This relationship

suggests that Blackfoot River native trout might escape widespread infection due to their
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Table 1. Whirling disease test results for 12 sites in the Blackfoot River drainage,

1998 and 1999.

Stream

River

Mile Date #/fish

Percent

infected

Mean Grade

Infection

Blackfoot River

0.5 7/1-11/98 36 14 0.22

27 7/1-11/98 41 15 0.21

27 7/14-24/99 42 0.52

7/1-11/98 20 52 1.10

7.14-24/99 17 0.22

53 7/1-11/98 41 15 0.25

67 7/1-11/98 27 0 0

90 7/1-11/98 50 0 0

Tributaries

North Fork of the 7 7/1-11/98 43 0 0

Blackfoot River 2 7/1-11/98 50 12 0.14

Kleinschmidt 0.5 7/1-11/98 48 90 2.83

Creek 0.5 7/1-11/99 90 3.56

Chamberlain 0.1 8/19-29 55 0.90

Creek 1.0 7/1-11/98 50 8 0.16

1.0 7/1-11/99 93 2.71

Chamberlain, E. F. 0.1 8/19-29/99 0 0

Chamberlain, W. F 0.1 8/19-29/99 0 0

Cottonwood 1.0 7/1-11/98 50 94 3.66

1.0 7/1-11/99 98 4.72

Warren 1.0 7/1-11/98 47 19 0.21

1.0 7/1-11/99 84 2.10

reliance on headwater tributaries for spawning and rearing.

Two ongoing Blackfoot River restoration strategies should help moderate future

impacts of whirling disease. One strategy is restoring riparian health to make it less

favorable for the worm host of myxobolus cerabralis. Reducing stream temperatures,

reducing instream fine sediment and nutrient levels and restoring healthy invertebrate

communities through continued riparian restoration efforts contribute to this strategy.

This strategy is currently being undertaken on all whirling disease positive tributaries.

The Kleinschmidt Creek restoration project will help test the hypothesis that whirling

disease can be reduced in a degraded spring creek by restoring stream health and

reducing water temperature. The second strategy involves restoring habitat for native

trout with life histories that should prevent exposure of young fish at an age when they

are most vulnerable to the disease.

Temperature Studies

The temperature study included nine Blackfoot River sampling locations,

including five long-term sampling locations, plus 32 sampling sites on 29 tributaries

(Figure 43). Of these 29 tributaries, 19 are direct tributaries to the Blackfoot River. For

these 1 9 tributaries, temperature sensors were placed near their confluences with the

river.
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This following section includes a briefsummary of water temperatures for the

Blackfoot River and 19 direct tributaries for August 1999. August coincides with
unfavorable warming of

river temperatures and

movement of some

native fish to areas of

thermal refuge

(Swanberg 1996. Pierce

et al. 1997). The

summary is further

organized by river

reach; reaches

correspond with long-

term river temperature

monitoring locations.

Graphs of all raw data

plus all additional

monthly summary
statistics for all

locations are located in

Appendix H.

Blackfoot River Sites

Tributary Sites

Figure 43. Stream temperature recording stations in the Blackfoot

Watershed 1999.

Blackfoot River Temperatures for August 1999

In the mid- to lower Blackfoot River, warming during summer period increases to

unfavorable levels for some

Blackfoot River salmonids

including bull trout (Swanberg

1996). In 1999, August

temperatures for the Blackfoot

River showed an upward trend in

the downstream direction with

mean daily temperatures

increasing 10 degrees between

Lincoln and Milltown Dam
(Figure 44).

Mean temperatures in a

38 mile section of river from

Lincoln (river mile 107) to the

Cutoff Bridge (river mile 69)

increased 4 degrees (54.9 to 59 degrees). Mean river temperatures increased an

additional 4.3 degrees in a 9-mile section of river between the Cutoff Bridge and

Raymond Bridge (River mile 60), bringing mean August temperatures to 63.3 degrees.

From Raymond Bridge fifteen miles downstream to Scotty Brown Bridge (river mile 45),

mean temperatures decreased 3.1 degrees to 60.2 degrees due to the cooling influence of

the North Fork Blackfoot River. From Scotty Brown Bridge 24 miles downstream to

Belmont Creek (river mile 22) mean ambient river temperature increased 2 degrees.

Figure 44. Mean, maximum and minimum temperatures

for 7 Blackfoot River locations for August 1999.
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Between Belmont Creek and Wisherd Bridge mean August temperatures increased 1 .0

degrees. From Wisherd Bridge to the mouth of the Blackfoot River (river mile 0.0)

increased an additional 1 .3 degree to a mean of 64.4 degrees.

Maximum river temperatures for August ranged from a low of 62.7 at Lincoln to

70.8 degrees at Raymond Bridge. Maximum stream temperatures for the Cutoff Bridge,

Raymond Bridge and Scotty Brown Bridge sections were 65, 70.8 and 67 degrees,

respectfully. Maximum temperatures in the five lower river stations below Raymond
Bridge were all in the upper 60 ’s (Figure 44).

Tributary Temperatures for August 1999

Tributaries exhibited a wide range of thermal properties. For August 1999,

temperatures for tributary sampling sites showed a slight increasing trend in temperatures

in the downstream direction between Alice Creek (river mile 122.8) to Elk Creek (river

mile 28.7). Interestingly,

tributaries to the lower Blackfoot

River downstream of Elk Creek

showed the opposite trend of

decreasing temperatures in the

downstream direction (Figure

45).

Above the Blackfoot

River monitoring site at river

mile 1 07, we recorded

temperatures for Alice Creek, the

Landers Fork and Poorman

Creek. These three tributaries all

had maximum stream t

emperatures 2 to 5 degrees cooler

than the mainstem monitoring

site at mile 107. Two additional

Figure 45. Mean, maximum and minimum stream

temperatures for 1 9 tributaries to the Blackfoot River,

August 1999.

stream temperature sensors were placed in the Landers Fork drainage; one in the Landers

Fork above the mouth of Copper Creek and one in Copper Creek near its junction with

the Landers Fork. The Landers Fork upstream of Copper Creek averaged 7 degrees

warmer than the Landers Fork near the mouth. Mean August temperatures for Copper

Creek was 9 degrees cooler than the upper Landers Fork station. Copper Creek further

recorded the coolest summer time temperature of all 32 tributary monitoring sites in the

Blackfoot Basin during the 1999 study.

Between the Lincoln and Cutoff Bridge Blackfoot River monitoring stations, we
recorded water temperatures for Willow, Beaver and Arrastra Creeks. Willow Creek, the

upper-most station in this section, had the warmest stream temperatures averaging 5

degrees warmer than the Blackfoot River monitoring station near Lincoln. Arrastra

Creek, the lower-most station in the section, had the coolest stream temperatures,

averaging 8 degrees less than the Blackfoot River Cutoff Bridge station.

In 1999, no tributary temperature data were collected in the mouth area ofNevada

Creek located between river monitoring stations at river mile 69 and 60. However, two

temperature sensors were placed in the Nevada watershed, one below Nevada Reservoir

55



and one in the Lower portion ofNevada Spring Creek (Appendix H). In past temperature

studies, Nevada Creek has consistently contributed to river warming (Pierce and Peters

1990. Pierce and al. 1997).

Between the Raymond Bridge Section and the Scotty Brown Bridge mainstem

monitoring stations, temperature data on both the North Fork Blackfoot River and

Monture Creek were collected. For the North Fork, mean temperature was 10 degrees

cooler than the Raymond Bridge section, while Monture Creek temperature averaged 6

degrees cooler than the Raymond bridge section. Additional water temperature sensors

were placed in upstream reaches of both North Fork and Monture Creek drainages

(Appendix H).

Between the Scotty Brown Bridge and Belmont Creek monitoring stations,

temperatures were recorded at four tributaries. They are Chamberlain Creek, Cottonwood

Creek, the Clearwater River (below Salmon Lake) and Elk Creek. The two upper

tributaries, Chamberlain Creek and Cottonwood Creek, exhibited stream temperatures 2

to 4 degrees cooler than ambient river temperature at Scotty Brown Bridge monitoring

station. The Clearwater River averaged 5 degrees warmer than the Blackfoot River at

Belmont Creek and mean Elk Creek temperatures were comparable with ambient river

temperatures. Both the Clearwater River and Elk Creek had the two highest recorded

maximum stream temperatures of all monitored tributaries that directly enter the

Blackfoot River; both exceeded 70 degrees in August.

From Belmont Creek to the mouth of the Blackfoot River, stream temperatures

for six tributary confluence areas were monitored. In the downstream direction, they are

Belmont Creek, Gold Creek, Bear Creek, East Twin Creek, West Twin Creek and

Johnson Creek. A temperature thermograph placed in Union Creek malfunctioned. All 6

tributaries where sensors functioned properly recorded mean temperatures 8 to 1

2

degrees cooler than ambient river temperatures. All streams recorded mean temperatures

in the low to mid 50’s, none ofwhich exceeded 57 degrees. Johnson Creek, the lower-

most tributary to the river, recorded the lowest temperatures of all direct tributaries to the

Blackfoot River. The confluence area ofJohnson Creek is a documented thermal refuge

area for bull trout (Swanberg 1996). The five upstream tributaries also support juvenile

summer bull trout use, indicating they function as thermal refligia during periods when

the Blackfoot River warms.

Westslope Cutthroat Trout Genetics

Stocking of hatchery rainbow trout ceased in the upper Blackfoot River watershed

in the 1970s with the adoption of the wild trout management philosophy. Subsequent

inventory efforts beginning in the late 1980’s have recorded no pure rainbow in any of

the Upper Blackfoot River waters above the Nevada Creek confluence (Peters and Spoon

1 989, Peters 1 990, Pierce et al. 1 997

During the 1980s and 1990s, the U.S. Forest Service collected westslope cutthroat

trout genetic samples from 24 streams throughout the upper Blackfoot Basin upstream of

Nevada Creek, all ofwhich recorded pure westslope cutthroat trout (Figure 46).

Although these results suggest a regional pattern of genetically pure fish throughout this

headwater area, most of the samples were taken high in tributaries and were small sample

sizes (Appendix J).

In 1 999, we collected genetic samples from 1 3 primary tributaries to the upper
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Blackfoot River and two locations on the upper Blackfoot River (Figure 46). Samples

were usually collected at multiple locations and as low in the basin as possible. In a few
tributaries, low numbers

of suspected westslope

cutthroat trout resulted

in sample size of less

than 25 fish. These

stream are Alice Creek

(n=2). Upper Willow

Creek (n=14), the

Landers Fork (n=8) and

Bartlett Creek (n=14).

Samples showed

no introgression in 10 of

1 3 sampled streams

above Nevada Creek;

they are Alice Creek

(n=2). Upper Willow

Creek (n=14), Lower

Willow Creek (n=27).

Seven-up Pete Creek

(n=25), Poorman Creek

(n=25). Sauerkraut

Creek (n="25), Beaver

Creek (n=25), the

Landers Fork (n=8).

Copper Creek (n=25) and Arrastra Creek (n=25). Results of genetic samples with <25

fish should be used with caution due to lower statistical confidence resulting fi’om small

sample size (Appendix J)

Three tributaries above the mouth ofNevada Creek exhibited a low level of

hybridization between westslope cutthroat trout and rainbow trout; Bartlett, Hogum and

Moose Creek. The upper Blackfoot River sample was divided among two sampling sites

(river mile 120.0 and 124.3). The downstream station (n=8) supported pure while the

upper station (n=15) detected a low level ofrainbow trout introgression with westslope

cutthroat trout. The four samples with hybrid fish recorded westslope cutthroat trout

purity levels of 98.8% or higher.

No recent pure rainbow trout have been recorded in any upper river samples in

recent years. Spence (1975) reported hatchery rainbow trout in proximity to some of

these hybrid populations in the 1970s. There are currently no known rainbow trout in

private fish ponds in the area.

Riparian Health Inventories

Riparian plant community structure and health are important elements of stream

health, since plants serve many functions in river systems. These function include soil

stabilization and stream bank protection from flooding and scouring, moderation of water

temperatures, as well as contribution ofwood for stream habitat. Loss of functional

Figure 46. Westslope cutthroat trout genetic sampling locations

for the upper Blackfoot Watershed upstream ofNevada Creek.
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riparian plant communities can result in channel instability, increased erosion, higher

sediment loads and warmer water, all ofwhich have had adverse effects on aquatic

ecosystems of the Blackfoot River watershed.

In 1999, an

assessment of the

riparian health and plant

communities was

completed for 55 miles

of the Blackfoot River

between the Landers

Fork to Cedar Meadows
FAS (46 miles), and a

nine mile section

between Corrick River

Bend and Gold Creek

(Marler and

Schmetterling 1999).

The 1999

inventory supplements

58 miles of completed

riparian health

inventories (Figure 47).

These earlier efforts

include 1) 30 stream miles ofNevada Creek below the Reservoir, 2) 14 miles of the

Blackfoot River between Nevada Creek and the North Fork confluence, and 3) 14 miles

of lower Monture Creek (Fitzgerald 1996, 1997, Marler 1998).

From the Landers Fork downstream 46 miles to the Highway 141 Bridge, the

riparian plant community consists of black cottonwood/shrub community types, including

red osier dogwood and sandbar willow. The ripeirian area was rated as healthy on this

reach of river although localized areas including BLM, USFS, State Trust Land and

private lands were rated “at risk” due to invasive plants and anthropogenic erosion.

Several localized channel manipulations were also recorded throughout the reach.

Between Highway 141 and Cedar Meadows FAS (1 1 river miles), the riparian

corridor becomes more xeric with black cottonwood/juniper forest dominating the

riparian corridor along with large aspen stand, patchy areas ofwillow and upland

community types. Much of the riparian area in this reach was rated healthy. However

health deteriorates in the down river direction upstream of Cedar Meadows FAS.

Invasive weeds and grazing induced erosion contributed to the declining health trend

(Marler and Schmetterling 1999).

The 1999 riparian health survey included the 9-mile section of lower Blackfoot

River between Corrick River Bend and Johnsrud Park. The area received an overall

healthy rating. However, eroded banks at areas of high recreational use, noxious weeds

and localized erosion were noted.

In summary, the majority of surveyed riparian area in both upper and lower

reaches of the Blackfoot River ranked as healthy. However, approximately 20 miles of

middle river corridor between the Highway 141 Bridge and the North Fork confluence

Figure 47. Location map of completed riparian health

inventories through 1 999.
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ranked at less than healthy. For Nevada Creek, 99% below the reservoir the riparian

ranked at less than healthy (Fitzgerald 1996). The cumulative effects of degraded

riparian areas contribute to warming ofthe Blackfoot River, reduced habitat quality and

reduced Blackfoot River fish population densities. Many ofthe identified problems

could be addressed through the development of riparian grazing systems. Improving

riparian health and tributary function in this corridor should receive future priority.
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Recommendations

- Continue the effort by the FWS Partners offish and Wildlife Program and FWP on the

Blackfoot Restoration Project. This effort relies on personnel with primary responsibilities of

coordinating restoration and land management changes that are sensitive the fish and wildlife.

This effort further requires increased fisheries personnel to cover basic fieldwork and other

program needs. Support and additional efforts should be provided through watershed groups

including the Big Blackfoot Chapter of Trout Unlimited, the North Powell Conservation District,

the Blackfoot Challenge as well as other agencies and organizations.

-Complete a bull trout restoration and management plan for the Blackfoot River basin. All

restoration objectives need to identify funding sources and personnel needs to accomplish the

goal.

-Continue fish populations monitoring at the Johnsrud and Scotty Brown Bridge section of the

Blackfoot River, and tributary restoration projects. Expand restoration and special study efforts

into the upper Blackfoot River watershed including Poorman, Sauerkraut, Beaver, and lower

Willow Creeks as field personnel and funding become available.

-Restore upstream fish passage at Milltown Dam and continue mitigation of Milltown dam
impact in the lower Blackfoot River Watershed.

-Incorporate the Upper Clark Fork Natural Resource Damage settlement mitigation dollars into

the Blackfoot Watershed native fish recovery program.

-Focus restoration and protection on migration corridors, spawning and rearing areas, and

tributaries which have high proportion of their stream length in higher elevation and basin-fed

stream with steeper gradients, which have been found to be less susceptible to T. tubifex and

whirling disease.

-Continue to monitor the spread and impacts of whirling disease and the results of restoration on

infection rates.

-Increase landscape protection efforts through conservation easements on critical fish and wildlife

habitat in cooperation with the Montana Land Reliance, Nature Conservancy, US Fish and

Wildlife Service and Montana Fish, Wildlife and Parks.

- The downward trend in the upper Blackfoot River westslope cutthroat trout population

underscores the need for a thorough and timely cleanup of the Mike Horse mine and adjacent

areas. Assess possible mining impacts in the Seven-up Pete, Sauerkraut, Poorman and Hogum
Creeks and pursue remedial activities as necessary.

-Adopt a conservative approach to recreational planning in native fish recovery areas. These

include the lower mainstem Blackfoot River below the confluence of the North Fork, Monture

Creek and North Fork downstream of the North Fork Falls.

-Develop an effective fish identification program.
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Appendix A
Catch statistics for in five electrofishing sections of the Blackfoot River 1971-1999. Data

prior to 1999 from Spence (1975) and Peters and Spoon (1989).

Section Length (ft.)

Pod’s Place

Species # in sample Size Range

Aug-Sept. ’71 3486 CT 228 L8-9.8

EB 141 2.2-10.4

LNS 2 51-6.1

Sculpin 6 —

Aug-Sept. ‘88 1,816 CT 32 1.5-8.4

EB 304 1.7-8.0

LNS 23 5.0-8.2

Sculpin 29 2.4-4.

1

Aug-Sept. ‘99 2,000 CT 1 2.9

EB 90 2.4-10.1

LNS 6 3.0-7.8

Dace 1 5.1

Sculpins Present

Flesher Section

Aug-Sept. ‘73 2,455 CT 185 1.5-10.9

EB 108 2.0-9.

1

MWF 10 2.7-3.3

LNS 8 4.5-6.5

Sculpin 43 1.2-4.3

DV Not Present

Sept-Oct. ‘75 2,455 CT 54 3.2-8.0

EB 37 3.0-10.5

MWF Not Present

FSU Not Present

Sculpin 75

DV Not Present

Aug-Sept. ‘88 2,455 CT 42 1.5-11.6

EB 37 2.3-10.4

MWF Not Present

FSU 7 1.5-6.5

Scuplin Very Numerous

DV 1 8.8

Sept. ’99 2,457 CT 34 4.2-10.1

EB 54 21 -9.2
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Section Length (ft.)

Flesher Section (cont.)

Species # in sample Size Range

Hogum Section

Aug-Sept. ‘72 4,100

Sept. ‘73 4,100

Aug-Sept. ‘88 4,100

Sept. ‘99

LL 1 10.1

Sculpin Present

131 1.7-13.5

74 2.7-9.9

CT
EB
RB(H)**
LL
DV
MWF
CSu
Dace

Sculpin

CT
EB
RB(H)**

LL
DV
MWF
LNS
Dace

Sculpin

CT
EB
RB
LL
DV
MWF
LNS
Dace

Sculpin

4,000 CT
EB
RB
LL
DV
MWF
WS
LNS
Dace

Sculpin

3 9.4-10.6

1 6.5

7 6.5-13.6

31 2.7-13.5

5 5.3-11.6

19 2.5-5.6

422 1.1 -4.8

87 1.7-13.6

84 2.6-8.

1

18

Not Present

10.8-12.3

3 6.8-13.6

31 2.7-13.5

6 2.5-6.4

6

Numerous

3.0-5.0

49 1.3-13.5

42

Not Present

Not Present

Not Present

2.3-6.0

58 2.6-16.4

6 4.0-10.7

20

Numerous

1.4-5.2

24 5.8-15.6

4

Not Present

2.9-8.3

16 2.9-22.6

1 6.1

18 10.7-15.8

2

Not Present

Not Present

Numerous

5.3-8.1
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Section Length (ft.) Species # in sample Size Range
Canyon Section

Aug-Sept. ‘71 10,725

Aug-Sept. ‘88 8,026

Aug-Sept.’99 5,422

Raymond Bridge Section

Sept. ’88 5,808

Aug-Sept. ‘99 5,745

CT 1 7.5

EB 1 5.7

DV 4 1 .2 -1.%

LL 221 2.4-18.3

MWF 79 2.3-16.6

NSq ?

CT 1 15.1

EB Not Present

DV 1 12.8

LL 133 3.0-19.2

MWF Present

NSq Present

CT 12 8.5-15.4

EB Not Present

DV 2 6.5-15.9

LL 104 3.1-19.6

MWF Present

LL 32 3.2-17.8

RB 9 7.2-13.9

CT 4 9.5-13.7

DV Not Present

MWF Present

CSu Present

NSq Present

Dace Present

Sculpin Present

LL 35 7.6-19.3

RB 8 7.1-16.3

CT 8 9.4-14.4

DV Not Present

MWF Present

CSu Present

NSq Present

Dace Present

Sculpin Present

** Hatchery raised to catchable size before stocking

LL=brown trout, RB=rambow trout, EB=brook trout, CT=westrslope cutthroat trout,

DV=bull trout, MWF=mountain whitefish, CSu=coarsescale sucker, NSq^northem

squawfish
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Exhibit B. Mark-recapture population estimates in the Blackfoot River drainage, 1999.

Stream

River
Mile

Mid-point
Location
{T,R/S) Date Sampled

Section
Length
(ft) Species

Size
Class
(in) Marked

Efficien
Captured Recaptured cy (R/C)

Total Estim
± 95%CI

Estim/1000' 1

95%CI

River Section Size
Mile Location Length Class Efficien Total Estim Estim/1000' 1

Stream Mid-point (T,R,S) Date Sampled (ft) Species (in) Marked Captured Recaptured cy (R/C) ± 95%CI 95%CI

BFR below 128.5 15N, 6s7W, 24-Aug-99 2000 EB 2. 0-3.

9

18 10 0

PoP"s 19S24 >4.0 30 32 12 0.38 78±32 38.8115.8
CT 1.5-2.

9

0 1 0

3.0-10.9 0 0 0

BFR above 124.3 16N,7W,35 24-Aug-99 2457 CT 1.0-2.

9

0 0 0

Flesher Pass >3.0 15 17 7 0.41 35±17 14.216.9
Rd. bridge EB 1.5-3.

4

6 3 0 0.00

>3.5 31 14 5 0.36 7 9±4 6 32.2118.5

Blackfoot River 2 6-Aug- 99 5745 LL >6.0 28 12 5 0.42 62±34 10.815.9

Raymond Bridge RB >6.0 4 5 1 0.20 14±13 2.412.3
m=l,2 R=3 pass CT >6.0 6 4 0 0.00

All >6.0 38 21 6 0.29 122171 21.2112.1

Blackfoot River 27-Aug-99 5422 DV >6.0 2 0 0

Canyon Section CT >6.0 6 6 0 0.00

M=l,2 R=3 pass LL YOY 4 1 0 0.00

Agel 12 7 1 0.14

>8.5" Age2+ 66 24 9 0.38 167178 30.7114.1

ALL >6.0 86 37 10 0.27 3001146 55.2126.3
Monture Creek 15N,13W,S27 22-JU1-99 5437 CT >6.0 19 20 5 0.25 69+44 12.717.9

DV >6.0 26 26 5 0.19 121+80 22.2114.5

LL >6.0 39 23 11 0.48 7 9131 14.515.6

RB >6.0 21 25 3 0.12 1421117 26.1121.1
All >6.0 105 94 24 0.26 4021135 73.9124.4

Monture Creek 15N,13W,S27 22-JU1-99 3378 CT >6.0 6 7 1 0.14 27127 8.017.8
Not restored DV >6.0 16 11 4 0.36 40125 11.817.2
Upper Sect. natives >6.0 22 18 5 0.28 72145 21.3113.0

LL >6.0 21 8 4 0.50 39121 11.416.1

RB >6.0 9 15 1 0.07 79185 23.4124.8
RBandLL >6.0 30 23 5 0.22 123181 36.4123.4

All >6.0 52 41 10 0.24 2011100 59. 6129
Monture Creek 15N,13W,S27 22-JU1-99 2059 CT >6.0 13 13 4 0.31 38125 18.6111.9

Restored DV >6.0 10 14 0 0.00

lower sect. natives >6.0 23 27 4 0.15 133±99 64.8+47

LL >6.0 18 15 6 0.40 42123 20.6110.7
RB >6.0 12 10 2 0.20 47140 22.7118.9

RBandLL >6.0 30 25 8 0.32 89±45 43121.6
All >6.0 53 52 12 0.23 2191102 106.4148.4
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Capture
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Exhibit D: Summary of catch and size statistics for Blackfoot River tributaries, 1999.

YOY
CPUE CPUE

Stream
River
Miie

Location
- (T, R, S) Date Sampled

Section
Length
(ft) Sp.

Total
Number

Captured

Number
Captured
1st Pass

YOY
Captured
1st Pass

Range of
Lengths

(in)

Mean
Length
(in)

(#/100'

in 1st
Pass

(#/100'

in 1st
Pass

Alice Creek 0.7 15N, 7W,27D 27-JU1-99 424 no fish 0 0 0 0 0 0 0

2 15N,7W, 22C 27-JU1-99 496 no fish 0 0 0 0 0 0 0

3.1 15N, 7W, 21A 27-JU1-99 391 CT 3 2 0 2.5-10.7 7.7 0.5 0.0
bf^uipin

s & Spotted frogs present. YOY not common

6.5 15N,7W, 9B 27-JU1-99 375 no fish 0 0 0 0 0 0.0 0.0

Arrastra Creek 0.3 14N, low, 30A 15-Sep-99 360 CT 4 4 0 5.2-15.0 1.6 1.1 0.0

EB 2 2 0 4 . 1-4 .

8

4 .

5

0.6 0.0

LL 40 40 38 2.0-14.3 3.14 11.1 10.6

MWF 75 75 75 3.0-3.14 3.11 20.8 20.8

SCUL present

0.7 14N, low, 29B 15-Sep-99 450 DV 2 2 0 9. 9=10.2 10.1 0.4 0.0

CT 39 39 8 3. 3-8.

3

5.1 8.7 1 .

8

EB 45 45 11 2. 6-7.

8

4.9 10.0 2.4

LL 73 73 38 2.4-13.3 4 .

3

16.2 8 .

4

MWF 32 32 32 3. 0-3.

7

3.7 7.1 7.1

SCUL present
9.2 15N,10W, 24C 15-Sep-99 300 DV 5 5 0 6. 1-8.

9

6.8 1.7 0.0

CT 16 16 0 6.8-11.1 8 .

3

5.3 0.0

1 YOY observed

Bartlett Creek 0.1 15N,7W,27B 26-JU1-99 386 CT 3 3 3 1.8-2.

4

2 0.8 0.8

Sculpins present Spotted froqs present. YOY observed not netted
0.2 15N,7W,22D 25-Aug-99 2079 CT 13 13 2 2.2-7.

6

5.9 0.6 0.1

EB 22 22 16 2.8-11.1 4.2 1.1 0.8

LL 1 1 1 3.7 3.7 0.0 0.0

Sculpins, Spotted frogs. Toads present. YOY observed not netted
0.4 15N,7W, 22D 26-JU1-99 425 CT 9 4 2 1.6-8.

9

3.4 0.9 0.5

EB 2 2 1 2. 0-4.

5

3.2 0.5 0.2

SCUL present
1.8 15N, 7W, 15A 26-JU1-99 405 EB 94 65 14 1.6-13.4 5.5 16.0 3.5

SCUL present
2.3 15N, 7W, 15A 27-JU1-99 410 No fish 0 0 0 0 0 0.0 0.0

Bear Creek 1.1 13N, 16W, 18B; 24-Sep-99 255 CT 2 1 0 4. 9-5.2 5.2 0.4 0.0
lower river trib. 13N, 16W, 7C RB 124 103 76 1.9-10.8 3.4 40.4 29.8

EB 6 6 1 3. 5-7.

5

6.2 2.4 0.4

LL 12 10 5 3. 3-8.

4

4 .

8

3.9 2.0

SCUL present
Beaver Creek 1 14N, 9W,22B 31-Aug-99 500 LL 31 21 7 2.6-13.8 7.1 4.2 1.4

SCUL present
2.1 14N, 9W, 15B 31-Aug-99 500 EB 3 2 0 8. 0-9.

8

9.2 0.4 0.0
LL 18 14 4 2.2-18.7 8.7 2.8 0.8

LNS 6 3 0 4 . 9-6.

5

5.6 0.6 0.0

SCUL present

6.5 15N, 9W, 32A 09-Sep-99 609 CT 93 69 24 2. 7-9.0 5 .

0

11.3 3.9

EB 2 2 0 5. 5-5.

6

5.5 0.3 0.0

SCUL present
Blanchard Creek 0.1 14N, 14W, 5A 04-Oct-99 425 CT 1 1 0 8 .

6

8.6 0.2 0.0

RB 201 151 126 2. 0-7.2 3.8 35.5 29.6
EB 4 4 0 6. 5-7.

5

6.5 0.9 0.0
LL 2 1 1 3. 7-6.

8

5.2 0.2 0.2

SCUL common. No other species observed
Copper Creek 1.1 15N,BW, 25C 09-Sep-99 500 DV 2 2 0 6. 0-6.

2

6.1 0.4 0.0

CT 6 6 1 3.3-11.5 7.8 1.2 0.2

Sculpins common. Only a few YOY '3 observed
6.2 15N, 8W, 9A 09-Sep-99 500 DV 7 7 4 2. 4-5.

9

4 .

1

1.4 0.8

CT 19 19 5 3. 0-6.

6

4.9 3.8 1.0

SCUL common
8.9 15N,8W, 9A 09-Sep-99 405 DV 14 14 5 2. 4-5.

9

4.1 3.5 1.2

CT 7 7 3 3. 0-9.

2

5.4 1.7 0.7

10.8 15N, 9W, IB 09-Sep-99 352 DV 1 1 0 8.5 8.5 0.3 0.0

CT 9 9 4 3. 0-9.

7

5.8 2.6 1.1

Cottonwood Creek 12.0 16N, 4W,24DD 05-Oct-99 408 CT 28 19 15 1.7-7.

4

3.4 4 .

7

3.7

EB 1 0 0 2.8 2.8 0.0 0.0

EBxDV 1 1 0 8.3 8.3 0.2 0.0

Sample invalid
Frazier Creek, N.F. 0.1 14N, 12W, 32A 13-Oct-99 145 CT 28 28 25 1.1-5.

9

2.9 19.3 17.2

0.3 13-Oct-99 150 CT 16 16 6 2. 0-5.

7

4.2 10.7 4 .

0

Missed appro. 0.4 of YOYs observed
Gold Creek 1.9 14N, 16W, 30D 29-Sep-99 400 DV 3 2 0 7. 6-8.

5

7.9 0.5 0.0

CT 4 3 0 7. 2-9.1 8.5 0.8 0.0



Exhibit D: Summary of catch and size statistics for Blackfoot River tributaries, 1999.

River Location
Section
Length

Total
Number

Number
Captured

YOY
Captured

Range of
Lengths

Mean
Length

CPUE
(#/ 100 '

in Ist

YOY
CPUE

(#/ 100 '

in 1st
Stream Mile (T, R, S) Date Sampled (ft) Sp. Captured l3t Pass 1st Pass (in) (in) Pass Pass
Gold Creek (cont.) 1.9 14N, 16W,30D 29-Sep-99 400 RB 41 24 2 2.7-12.2 5.8 6.0 0.5

LL 31 24 2 3.2-17.4 6.8 6.0 0.5
Sculpin 3 observed. YOY's present but not sampled

Hogum Creek 0.1 14N,7W, 8B 28-JU1-99 325 CT 2 1 0 8. 0-9.1 8.6 0.3 0.0
LL 1 1 0 6.3 • 6.3 0.3 0.0

0.4 14N, 7W, 8A 28-JU1-99 405 CT 11 6 0 4. 0-7.1 5.5 1.5 0.0

EB 19 13 3 1. 9-8.0 5.4 3.2 0.7

LL 1 1 0 4.5 4.5 0.2 0.0
MWF 1 1 0 5.1 5.1 0.2 0.0

Sculpins presen t

,

YOY observed but not netted
0.7 14N, 7W, 8D 28-JU1-99 396 CT 16 16 3 3. 1-7.

8

5.5 4.0 0.8
EB 14 10 4 2.2-6.

5

4.9 2.5 1.0

LL 1 1 0 5.6 5.6 0.3 0.0
Kleinschmidt Creek 0.5 30-Sep-99 306 EB 3 3 1 3. 8-4.

3

4.1 1.0 0.3
LL 70 48 41 2. 8-9.0 2.9 15.7 13.4

SCUL present
b.8 16-Sep-99 495 EB 11 7 1 3. 5-8.

3

5.2 1.4 0.2

LL 83 61 35 2.6-16.3 5.3 12.3 7.1

Scul Present
1.1 16-Sep-99 430 DV 1 1 0 6.6 6.6 0.2 0.0

EB 23 13 10 3.1-10.2 4.2 3.0 2.3

LL 33 21 13 2. 6-9.

9

5.9 4.9 3.0
LNS 2 2 0 7. 7-8.

3

8.0 0.5 0.0

SCUL present
Landers Fork 0.1 14N, 8W, 13B 08-Sep-99 781 ct 2 2 0 4 . 3-4 .

4

4.4 0.3 0.0

Sculpins present. No YOYs observed
4.6 15N,8W, 36B S 08-Sep-99 420 DV 2 2 0 5. 8-6.

2

6.0 0.5 0.0
25D CT 1 1 0 9.5 9.5 0.2 0.0

LL 1 1 0 6.6 6.6 0.2 0.0

Sculpins present. No YOYs observed
8.1 15N,BW, 13A S 08-Sep-99 500 DV 2 2 0 5.6 5.6 0.4 0.0

12C CT 5 5 0 4. 3-7.

6

5.9 1.0 0.0
Sculpins present. No YOYs observed

McCabe Creek 2.2 15N, 12W, 5C 20-JU1-99 380 CT 9 6 2 2.4-10.1 6.0 1.6 0.5

EB 4 2 0 3. 9-5.

9

4 .

9

0.5 0.0
3.2 15N, 12W, 4C 23-Aug-99 459 CT 32 24 2 2. 9-9.

5

5.8 5.2 0.4

Sculpins present
Moose Creek 0.3 14N, low, 34C 26-Aug-99 1260 CT 118 118 50 2. 4-7.1 4.2 9.4 4.0

Spotted frogs. Toads observed
0.5 26-Auq-99 525 CT 47 47 27 2. 6-5.

9

3.9 9.0 5.1

Pearson Creek 1.1 14N, 13W, 3B 16-Sep-99 480 CT 218 153 133 1. 6-7.1 2.6 31.9 27.7
Poorman Creek 0.1 14N, 9W,25C 15-Aug-99 900 LL 2 2 0 17.8-18.6 18.1 0.2 0.0

Sculpins present. <6 YOYs observed
4 .

4

13N, 8W, 8CB lO-Aug-99 1540 CT 17 17 3 3.7-11.7 7.0 1.1 0.2

Eb 18 18 2 2.6-16.6 6.2 1.2 0.1

LL 10 10 3 2.4-12.4 6.3 0.6 0.2

Sculpins present, <10 YOYs observed
7.4 13N, 8W, 22A lO-Aug-99 924 DV 2 2 0 4. 0-4.1 4.1 0.2 0.0

CT 17 17 1 3. 7-9.

5

7.0 1.8 0.1

EB 4 4 1 3. 9-9.

9

6.2 0.4 0.1

SCUL present
Rock Creek 1.7 14N, IIW, 5A 16-Aug-99 646 RB 1 1 0 5.8 5.8 0.2 0.0

EB B 7 4 2. 9-4.

9

3.7 1.1 0.6

LND 4 1 1 2. 4-3.

3

2.8 0.2 0.2

SCUL present
Salmon Creek 1.3 15N, IIW, 13A 16-Aug-99 759 CT 2 2 2 2. 0-2.

6

2.3 0.3 0.3

EB 34 34 25 2.2-10.4 4.1 4.5 3.3

SCUL present. LND coiranon

Sauerkraut Creek 0.2 14N, 9W,2 9C 17-Aug-99 819 DV 4 4 0 7.7-11.0 9.7 0.5 0.0

CT 14 14 2 3. 4-9.

5

6.8 1.7 0.2

EB 80 80 14 2.3-11.4 5.3 9.8 1.7

LL 14 14 3 3.4-11.4 6.0 1.7 0.4

Sculpins, Spotted frogs present
2.7 13N, 9W, 5D 18-Aug-99 675 CT 4 4 4 2. 3-3.

3

2.9 0.6 0.6

EB 10 10 5 2.2-8.

6

5.0 1.5 0.7

Spotted froas present
3 13N, 9W, 5DS8A 18-Aug-99 821 CT 40 40 4 2. 7-8.

5

5.2 4.9 0.5

EB 4 4 1 3. 4-8.1 5.7 0.5 0.1

Spotted frogs present
5 13N, 9W, 18A ll-Aug-99 1000 CT 55 55 19 2. 5-7.2 4.7 5.5 1.9

EB 1 1 0 5.5 5.5 0.1 0.0

Seven-up Pete Creek 0.1 14N, 8W, 14D 09-Aug-99 2220 CT 22 22 5 2. 7-5.

5

4.3 1.0 0.2

EB 2 2 0 6. 3-7.

8

7.0 0.1 0.0



Exhibit D: Summary of catch and size statistics for Blackfoot River tributaries, 1999.

YOY
CPUE

Section Total Number YOY Range of Mean (#/100' (#/100'
River •Location Length Number Captured Captured Lengths Length in Ist in 1st

Stream Mile (T, R, S) Date Sampled (ft) Sp. Captured 1st Pass Ist Pass (in) (in) Pass Pass
Seven-up Pete Creek (

. 0.1 14N,8W, 14D 09-Aug-99 Spotted frogs present. Very low numbers of YOYs Dbserved
0.5 - 14N, 8W, 13C, 09-Aug-99 1740 CT 11 11 1 3. 5-5.3 4 .

6

0.6 0.1
S24B

Spring Creek, 0.2 16N,14W,24A 30-Sep-99 318 CT 6 6 0 4. 1-7.

3

5.5 1.9 0.0
Trib.to Upper EB 50 50 34 2. 3-9.0 3.6 15.7 10.7

Cottonwood Creek 1 CT YOY observed
Willow Creek 0.1 14N,7W, 34DS 03-Aug-99 421 CT 4 4 1 4. 0-7.

2

5.8 1.0 0.2

above Lincoln 35C
0.1 15N, 7W, 35D 19-Aug-99 947 CT 4 4 1 3. 9-6.

4

5.4 0.4 0.1

EB 18 18 1 2.6-11.7 7.1 1.9 0.1

LNS 4 4 0 4. 3-6.

7

5.1 0.4 0.0

Spotted frogs. Toads present
1.1 14N,7W, 2A 02-Aug-99 540 CT 3 2 0 5. 2-8.1 6.3 0.4 0.0

EB 9 7 0 2.3-11.2 6.1 1.3 0.0

LNS 3 2 0 4 . 3-6.

9

5.3 0.4 0.0
1.6 14N, 7W, IB 19-Aug-99 815 CT 2 2 0 5. 4-6.

7

6.0 0.2 0.0
EB 49 49 11 2. 2-9.

3

4.9 6.0 1.3

LL 1 1 0 11.1 11.1 0.1 0.0

LNS 2 2 0 5. 5-6.

9

6.2 0.2 0.0

Spotted frogs present
4.1 14N, 6W, 8C 02-Aug-99 682 CT 1 1 0 5.3 5.3 0.1 0.0

EB 16 13 8 1.7-9.

4

3.8 1 .

9

1.2

Sculpins, spotted frogs present
Willow Creek 1.8 14N, 9W, 28D 04-Aug-99 396 LL 5 4 0 5.9-14.8 7.9 1.0 0.0
below Lincoln LNS 1 0 0 6.4 6.4 0.0 0.0

Sculpins, Spotted frogs present
5.1 13N, 9W, 3C 03-Aug-99 420 CT 12 7 2 2. 6-7.

9

4.9 1.7 0.5

EB 6 3 0 3.8-10.2 5.5 0.7 0.0
SCUL present

5.7 13N, 9W, IOC ll-Aug-99 519 CT 34 24 9 2. 5-8.

9

5.0 4 .

6

1.7

EB 17 15 1 3. 5-7.

5

5.5 2.9 0.2

SCUL present
West Fork .1 from 6.1 03-Aug-99 460 CT 4 2 1 3. 2-4.1 3.2 0.4 0.2
confluence EB 1 1 0 5.3 5.3 0.2 0.0
East Fork . 1 from 6.1 04-Aug-99 392 CT 2 1 0 5. 9-6.1 6.0 0.3 0.0
confluence EB 6 4 1 3. 9-6.

3

5.0 1.0 0.3
SCUL present

Sample may include rainbow trout/cutthroat trout hybrids



Appendix E, Location maps and table of restoration streams and activities through 1999.

Irrigation upgrades in the Blackfoot Watershed, 1989-

1999.

Habitat restoration work in the Blackfoot

RiverWatershed, 1989-1999.

Location map of riparian livestock management Road Crossing upgrades in the Blackfoot Watershed,

improvements, 1989-1999. 1989-1999.
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Remove

streamside

feedtots

X X X X X

i

Conserv.

easements

X X X X X X X

Improve irrigation

X X X X X X X X X X X

Improve

range/

riparian habitat

X X X X X X X X X X X X

Improve

w^lands
X X X X

Improve

Instream flows X X X X X X X X

Appendix

E.

Table

of

Restoration

Streams

and

Activities

Ripanan

vegetation

improve.

X X X X X X X X X X X X

Fish

habitat

improvement
X X X X X X X X

Channel

restoration

X X X X X X

Spawning

habitat

protection X X X

Prevent Irrigation

ditch
losses

X X X X X X

Fish

passage

improvement
x: X X X X X X X X

Stream

Name

Humbug

Creek

Johnson

Creek

Keep

Cool

Creek

Kleinschmidt

Creek

Landers

Fork

Lincoln

Spring

Creek

Lodgepole

Creek

McElwain

Creek

McCabe

Creek

Monture

Creek

Moose

Creek

{Murray

Creek

{Nevada

Creek

Nevada

Spring

Creek

North

Fork

Blackfoot

River

Pearson

Creek

Poorman

Creek

Rock

Creek

Salmon

Creek

1
0

0.

%

1
CO

{sauerkraut

Creek

Shanley

Creek

{Spring

Creek

(upper

Cottonwood)

Spring

Creek

(North

Fork)

{Wales

Creek

{warm

Springs

Creek

{
Warren

Creek

{wesson

Creek

1
o
co
ss

5

10

1

1
Willow

Creek

(above

Lincoln)



Remove

streamside

feedlots

Conserv,

easements

1

J
IMipi

UVC

irrigation

Improve

ranged
riparian habitat

Improve
wetlands

5. J

E
j \

Riparian

vegetation

improve.

Fish

habitat

improvement

j

1

f

X
C.

Idl

M
restoration

c

Ui
c

i ^

|j 1

ica.fuai

protection

Prevent

imgaiion

ditch
losses

Fish

passage

improvement

Stream

Name

(willow

Creek

(below

Lincoln)

Yoomame

Creek



Appendix

F.

Table

of

Potential

Restoration

Projects

Mining

X

Whirling
Disease

X X X

Recreation

Impacts

X X X X X X X X X X

Feedlots,

Grazing

X X X X X X X X X X X X X X

Road

drainage

X X X X X X X X X X X

Instream

flow

X X X X X X X X X X X

Riparian

vegetation

X X X X X X X X X X X X X X X X X X

Lacks

Complexity

X X X X X X X X X X X X X

Channel
alterations

X X X X X X X X X X X

Irrigation Impacts

X X X X X X X X X X

Road

Crossings

X X X X X X X X

Stream

Name

Alice

Creek

Arrastra

Creek

Bartlett

Creek

Bear

Creek

(lower

River)

Bear

Creek

(middle

River)

Bear

Creek

(North

Fork)

Beaver

Creek

Belmont

Creek

Blackfoot

River(mouth

to

Clearwater)

Blackfoot

River(Clearwater

to

N.F)

Blackfoot

River(NF

to

Lincoln)

Blackfoot

River(Lincoln

to

Headwaters)

Blanchard

Creek

Burnt

Bridge

Creek

Chamberlain

Creek

Chamberlain

Creek,

east

fork

Chamberlain

Creek,

west

fork

Copper

Creek

Cottonwood

Creek

(lower

trib.)

Cottonwood

Creek

(Nevada

drain.)

Dick

Creek

Douglas

Creek

Dunham

Creek

Elk

Creek

East

Twin

Creek

1
Frazier

Creek

Frazier

Creek,

north

fork

|Gold

creek

Grantier

Spring

Creek

Hogum

Creek

Hoyt

Creek

Humbug

Creek

jjohnson

Creek
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Mining

X X

Whirling
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X X X

Recreation

Impacts

X X X

Feedlots,

Grazing

X X X X X X X X X X X X X X X X

Road

drainage

X X X X

Instream

flow

X X X X X X X X X X X X X X X

Riparian

vegetation

X X X X X X X X X X X X X X X X X X X X

Lacks

Complexity

X X X X X X X X X X X X X X X

Channel
alterations

X X X X X X X X X X X X

Irrigation Impacts

X X X X X X X X X X X X X

Road

Crossings

X X X X X X X X X X X X

Stream

Name

|Keep

Cool

Creek

Kleinschmidt

Creek

Landers

Fork

Lincoln

Spring

Creek

Lodgepde

Creek

McElwain

Creek

McCabe

Creek

Monture

Creek

Moose

Creek

Murray

Creek

Nevada

Creek

Nevada

Spring

Creek

North

Fork

Blackfoot

River

Pearson

Creek

Poorman

Creek

Rock

Creek

Salmon

Creek

Seven

up

Pete

Creek

Saurekraut

Creek

1

S'

1
CO

Spring

Creek

(upper

Cottonwood)

Spring

Creek

(North

Fork)

1
0

1
5

Warm

Springs

Creek

Warren

Creek

Wasson

Creek

Wilson

Creek

West

Twin

Creek

Willow

Creek

(^x>ve

Lincoln)

Willow

Creek

(below

Lincoln)

10

1
8
>-
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Streams
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Cooperators

0. o
X X X X X X X X X

MPC X X X

National

F&W
Found.

X X

Chutney

Foundation

Private

Landowners

X X X X X X X X X X X X X

BBCTU
X X X X X X X X X X X X X X X X

NPCD

DNRC X X X

MDT

USFS
X

NRCS X X

BLM
X X X X X X X

USFWS
X X X X X X X X X X X X X X X X X

FWP
X X

(I)

X X
lU

w X X X X X X X X X X X X X

Stream

Name

Alice

Creek

Arrastra

Creek

Bartlett

Creek

Bear

Creek

(lower

River)

Bear

Creek

(middle

River)

Bear

Creek

(North

Fork)

Beaver

Creek

Belmont

Creek

(0
0)

O
o
x:

3
0
E
0)
>
q:

1
1
m

Blackfoot

River(Clearwater

to

1

Blackfoot

River(NF

to

Lincoln)

(0
<I>

I
0
c

8
c

<u
>
£

1
o
m
CQ

[Blanchard

Creek

I

Burnt

Bridge

Creek

Chamberlain

Creek

Chamberlain

Creek,

east

fork

1

Chamberlain

Creek,

west

fork

[Copper

Creek

Cottonwood

Creek

(lower

trib.)

Lmo

a>

Z

1
0
E

1

§
Dick

Creek

Douglas

Creek

[Dunham

Creek

Elk

Creek

East

Twin

Creek

[

[Frazier

Creek

[Frazier

Creek,

north

fork

[Gold

creek

[Grantier

Spring

Creek

[Hoyt

Creek

Humbug

Creek

[

[Johnson

Creek
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Blackfoot River near the Mouth

Month February March April May June July August September October

Monthly

Mean
35.8 40.0 44.4 48.5 53.2 60.6 64.4 55.1 46.8

Monthly

Max
38.7 46.0 51.2 54.3 59.0 68.1 69.2 60.0 51.2

Monthly

Min

33.4 33.9 37.7 42.4 46.5 51.7 57.4 46.5 42.4

Stdev 1.5 3.1 3.1 3.0 3.1 4.0 2.4 3.3 2.4

Blackfoot River at Wisherd Bridge

Month March April May June July August September October November
Monthly

Mean
40.0 43.6 48.1 52.4 59.7 63.1 52.9 44.0 38.9

Monthly

Max
44.4 50.7 53.2 57.4 68.1 69.7 59.5 49.6 61.6

Monthly

Min

35.5 36.6 42.3 46.5 51.2 54.8 42.3 38.7 33.9

Stdev 2.0 3.1 2.8 2.7 3.8 2.9 3.8 2.6 2.5



Month July August September October

Monthly

Average

62.3 62.1 53.1 47.0

Monthly

Max
66.4 68.4 59.2 51.7

Monthly

Min

57.8 55.0 44.4 41.9

Stdev 2.0 2.7 3.2 2.1

Blackfoot River at Corrick River Bend

Month July August September October

Monthly

Mean
62.1 62.6 52.9 45.1

Monthly

Max
66.5 68.5 60.4 50.6

Monthly

Min

57.6 55.3 42.2 39.4

Stdev 2.0 2.7 3.9 2.5



Blackfoot River at Scotty Brown Bridge

Month July August September October

Monthly

Mean
59.9 60.2 51.6 45.5

Monthly

Max
66.7 67.0 58.7 50.3

Montly

Min

52.8 52.5 40.8 39.1

Stdev 3.8 3.5 3.9 2.6

Blackfoot River at Raymond Bridge

Month July August September October

Monthly

Mean
63.3 63.3 53.1 44.9

Monthly Max 70.2 70.8 61.8 50.8

Monthly Min 56.7 54.7 40.2 38.0

Stdev 3.4 3.6 4.6 3.0



Blackfoot River @ Cutoff Bridge

Month July August September October

Monthy

Mean
59.2 59.0 50.2 43.3

Monthy Max 64.4 65.0 57.3 48.9

Monthly Min 54.2 52.0 40.5 37.4

Stdev 2.5 2.8 3.7 2.5

Blackfoot River below Lincoln

Month July August September October

Monthly

Mean
55.2 54.9 48.8 44.8

Monthly

Max
62.4 62.7 56.4 50.8

Monthly

Min

48.3 48.9 42.8 39.1

Stdev 4.1 3.5 3.3 2.6



Month July August

Monthly Meam 56.0 56.3

Monthly Max 67.0 66.7

Monthly Min 47.2 48.0

Stdev 5.5 4.8



Alice Creek near mouth

Month July August September October

Monthly

Mean
55.1 55.4 47.4 42.3

Monthly

Max
64.2 57.7 57.4 51.1

Monthly

Min

47.6 48.3 39.5 34.9

Stdev 4.6 4.0 4.1 3.4

Arrastra Creek near Mouth

Date

Month July August

Monthly

Mean
51.1

Monthly

Max
58.0

Monthly

Min

44.7

Stdev 4.0

September October

50.8 45.5 42.1

58.0 52.5 46.1

44.7 39.5 38.0

3.3 2.9 2.0



Mean
Monthly

Max
Monthly

Min

Stdev

63.5

48.3

4.2

64.9

47.6

4.1

57.4 50.4

38.7

4.5

33.3

3.8

Month July August September October

Monthly

Mean
54.5 55.2 46.4 40.8

Monthly

Max
62.1 63.2 55.3 48.0

Monthly

Min

48.9 47.8 35.4 33.7

Stdev 3.1 3.1 4.1 3.4



Month July August September October

Monthly

Mean
61.2 61.2 49.4 41.4

Monthly

Max
12>2 72.5 62.2 50.4

Monthly

Min

51.1 49.7 34.9 32.5

Stdev 5.8 5.1 5.8 4.3

Month July August September October

Monthly

mean
53.8 54.3 48.5 45.1

Monthly

ma*x

64.7 64.4 57.8 52.2

Monthly

min

• 46.1 46.7 40.5 38.5



Month March April May June July August September October November
Monthly

Mean
34.1 37.0 41.8 49.4 54.7 57.7 47.0 39.0 34.4

Monthly

Max
38.5 43.7 50.5 59.8 63.0 64.1 54.6 45.3 43.2

Monthly

Min

31.6 31.6 34.8 39.1 44.8 50.5 36.9 33.2 31.6

Stdev 3.0 3.6 4.4 4.4 2.9 3.9 3.0 2.2

ClearwaterRiverbelow See ley Lake

Month July August September October

Monthly

Mean
65.5 68.1 57.8 48.3

Monthly

Max
71.8 73.9 64.9 51.1

Monthly

Min

51.1 62.2 48.3 44.7

Stdev 5.3 2.3 3.8 1.7



Month July August September October

Monthly

Mean
56.0 55.8 48.5 42.9

Monthly

Max
63.5 63.5 56.7 48.3

Monthly

Min

49.0 49.0 38.0 36.4

Stdev 3.9 3.5 4.0 2.7

Month July August September October

Monthly

Mean
47.9 48.8 43.6 39.7

Monthly

Max
54.6 56.0 51.1 46.8

Monthly

Min

42.5 42.5 36.4 32.5

Stdev 3.4 3.0 3.2 3.1



Month April May June July August September October November
Monthly

Mean
37.6 42.1 46.2 48.7 51.3 43.9 38.9 35.7

Monthly

Max
43.9 51.1 52.1 55.3 56.3 49.6 44.9 42.8

Monthly

Min

32.8 36.0 39.7 42.3 45.4 36.5 34.4 33.3

stdev 2.4 3.3 2.5 2.6 2.0 2.8 2.5 1.7

Dick Creek near Mouth

Month July August September October

Monthly

Mean
61.6 62.9 51.5 43.2

Monthly

Max
70.4 73.2 60.8 49.0

Monthly

Min

53.2 53.9 38.7 36.4

Stdev 4.1 4.0 4.6 2.4



Month July August September October

Monthly

Mean
52.2 53.2 46.3 42.3

Monthly

Max
57.6 58.1 52.6 48.1

Monthly

Min

46.4 47.0 38.3 36.3

Stdev 3.0 2.5 3.2 3.0

Elk Creek at Highway 200

Date

Month July August September October

Monthly

Mean
64.1 62.0 49.8 41.9

Monthly

Max
72.7 75.8 65.9 51.7

Monthly

Min

52.9 49.8 34.6 32.0

Stdev 6.6 6.7 7.0 4.8



temperature

(f)

Month March April May June July August Sept Oct Nov
monthly

Mean
36.9 39.2 42.2 47.3 53.2 56.6 47.8 40.7 35.7

Monthly

Max
40.4 46.6 49.7 55.4 62.8 63.9 56.5 50.8 47.1

Monthly

Min

33.4 31.8 35.1 38.8 44.5 47.7 35.6 33.4 31.8

Stdev 1.8 3.2 2.9 3.8 4.3 3.4 4.5 3.6 2.8

Month Dec Jan Feb March

monthly

Mean
32.0 32.0 32.6 36.3

Monthly

Max
36.1 32.9 35.1 44.0

Monthly

Min

29.1 31.8 31.8 32.4

Stdev 1.1 0.3 1.0 2.0



Month March April May June July August September October November
Monthly

Mean
36.9 39.1 41.5 46.3 50.4 51.4 46.7 42.4 39.5

Monthly

Max
40.9 46.1 48.7 53.9 58.1 58.6 56.5 50.8 48.7

Monthly

Min

33.5 32.4 35.7 38.8 44.1 45.6 36.7 35.7 34.1

Stdev 1.7 2.8 2.6 3.4 3.2 2.7 4.1 3.2 2.8

Johnson Creek near Mouth

Month July August September October

Monthly

Mean
50.3 51.5 46.0 42.4

Monthly

Max
56.4 56.7 52.2 47.5

Monthly

Min

45.8 45.3 38.8 36.3

Stdev 2.6 2.3 2.9 2.8



Kleinschm id t Creek rtear Mouth

Month July August September October

Monthly

Mean
52.4 52.8 50.1 47.4

Monthly

Max
61.5 62.2 59.4 55.3

Monthly

Min

46.1 46.8 44.7 42.5

Stdev 5.0 4.0 3.8 2.6

Landers Fork Near Mouth

Month July August September October

Monthly

Mean
52.0 50.7 45.6 42.9

Monthly

Max
60.8 60.1 53.9 49.0

Monthly

Min

45.4 43.9 41.0 39.5

Stdev 4.5 3.6 3.2 2.2



Landers Fork above Copper Creek

Month July August September October

Monthly

Mean
55.6 57.5 47.9 40.6

Monthly

Max
67.7 72.5 64.2 56.0

Monthly

Min

44.7 45.4 32.5 30.9

Stdev 6.5 6.2 7.3 6.2

Monture Creek above Dick Creek

Month July August September October

Monthly

Mean
53.2 53.4 48.2 43.6

Monthly

Max
59.4 60.1 56.0 49.0

Montly

Min

46.8 44.7 39.5 38.0

Sdev 3.4 3.2 3.4 2.0



Month March April May June July August September October November
Monthly

Mean
39.4 41.2 44.1 46.7 53.5 57.8 50.3 42.5 37.1

Monthly

Max
47.5 49.0 52.7 53.7 64.2 65.8 60.0 49.6 46.4

Monthly

Min

31.7 31.7 37.1 40.2 44.4 50.1 38.6 36.0 32.2

stdev 3.6 3.6 3.2 2.8 4.5 3.9 4.5 2.9 2.6

Nevada Creek below the Reservoir

Month July August September October

Monthly

Mean
60.7 63.6 56.9 48.8

Monthly

Max
62.8 65.6 63.5 53.2

Monthly

Min

58.7 60.8 50.4 44.7

Stdev 1.1 1.0 2.9 1.7



Month July August September October

Monthly

Mean
62.0 61.3 51.2 43.9

Monthly

Max
67.7 69.0 61.5 51.1

Monthly

Min

52.5 51.1 39.5 34.9

Stdev 3.7 3.8 4.6 3.4
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Month July August September October

Monthly

Mean
51.2 51.5 47.9 45.2

Monthly

Max
58.0 58.7 56.0 51.1

Monthly

Min

46.1 46.1 43.2 39.5

Stdev 3.2 3.0 3.0 2.5



Month July August September October

Monthly

Mean
60.3 60.8 50.5 44.1

Monthly Max 78.0 78.7 67.0 56.6

Monthly Min 48.3 45.4 35.7 34.1

Stdev 8.0 7.5 7.0

Month July August September October

Monthly

Mean
50.6 50.4 48.1 46.8

Monthly

Max
58.0 58.0 54.6 51.8

Monthly

Min

45.4 45.4 43.9 43.2

Stdev 4.0 3.3 2.8 2.0



Month July August September October

Monthly

Mean
50.2 51.3 45.6 40.3

Monthly Max 57.4 58.0 54.6 46.8

Monthly Min 43.2 44.7 34.1 32.5

Stdev 3.8 3.3 4.2 3.4

West Fork Charrtfserlain Creek near Mouth

Date

Month April May June July August September October November
Monthly

Mean
38.6 43.0 48.8 50.6 52.5 46.4 40.6 37.0

Monthly

Max
46.9 52.1 54.2 55.7 56.8 51.6 45.4 41.7

Monthly

Min

31.7 35.4 42.8 46.4 48.5 40.2 37.0 35.4

stdev 3.2 3.8 2.4 2.3 1.9 2.6 2.0 1.1



Month July August September October

Monthly

Mean
52.1 54.5 46.7 41.9

Monthly

Max
57.8 59.8 53.9 47.5

Monthly

Min

46.9 48.3 37.7 36.3

Stdev 2.7 2.5 3.3 2.9

Willow Creek near Mouth

Month July August September October

Monthly

Mean
60.1 60.1 48.7 42.0

Monthly

Max
67.0 67.7 57.4 49.0

Monthly

Min

53.2 51.8 39.5 34.1

Stdev 3.8 3.7 4.1 3.2



Exhibit J. Westslope cutthroat trout genetic sampling results for the upper Blackfoot Watershed

upstream ofNevada Creek.

Poorman Creek 8-10-99 4.4&7.4 13N,8W,8C&22A 25 100

Poorman Creek 8-1-88 9.4 13N,8W,24A 10 100

Poorman Creek
(South Fork)

6-19-90 -0.8 13N,7W,20C 10 100

Poorman Creek
(South Fork)

6-19-90 - 1.5 13N,7W,29A 10 100

Sandbar Creek 8-18-89 2.0 15N,6W,32D 20 100

Sauerkraut Creek 8-17-99 0.2 14N,9W,29C 11 100

Sauerkraut Creek 8-18-99 3.0 13N,9W,5D&8A 13 100

Sauerkraut Creek 8-24-89 5.8 13N,9W,18D 10 100

Sauerkraut Creek 7-1-93 5.8 13N,9W,18D 10 100

SevenUp Pete Cr. 8-9-99 0.1&0.5 14N,8W,14D&
24B

25 100

SevenUp Pete Cr. 4-1-90 0.1 14N,8W,14D 11 100

SevenUp Pete Cr. 8-1-90 0.1 14N,8W,14D 10 100

Stonewall Creek 8-1-88 -4.8 15N,9W,34A 10 100

Lower Willow Cr. 8-3,4-99 5.7 13N,9W,10C 24 100

Lower Willow Cr. 8-90 6.8 13N,9W,15C 10 100

Lower Willow Cr.
(West Fork)

8-3,4-99 6.1 13N,9W,10C 3 100

Lower Willow Cr.
(West Fork)

8-24-89 0.7 13N,9W,16A 10 100

Upper Willow Cr. 8-19-99 0.7 15N,7W,35D 4 100

Upper Willow Cr. 8-3-99 1.1 14N,7W,2A&1B 2 100

Upper Willow Cr. 8-2-99 4.1 14N,6W,8C 8 100



Exhibit J. Westslope cutthroat trout genetic sampling results for the upper Blackfoot Watershed

upstream ofNevada Creek.

Davis Gulch
(Trib to Poorman Cr.)

8-88 ~0..4 13N,7W,17A 10 100

Hogum Creek 7-28-99 0.4&0.7 14N,7W,8A&8D 25 99.3 Rainbow

Hogum Creek 8-18-89 ~3.1 14N,7W,21B 15 100

Humbug Creek date ~2.0 14N,7W,31C 27 100

Humbug Creek
(South Forii)

date ~3.0 13N,8W,1A 10 100

Humbug Creek
(South Forii)

10-11-95 ~3.8 13N,7W,6D 10 100

Keep Cool Creek 7-23-92 ~9.0 14N,8W,4B 10 100

Landers Fork 9-8-99 0.1 14N,8W,13B 2 100

Landers Fork 9-8-99 4.6 15N,8W,25C&
36B

1 100

Landers Fork 9-8-99 8.2 15N,8W,13A&

12C

5 100

Landers Fork 10-23-91 11.1 16N,8W,35D 11 100

Landers Fork
(Bymcs Cr.)

7-1-91 0.2 16N,8W,26A 10 100

Landers Fork
(Middle Fork)

date @ mouth

25.1

17N,9W,26A 10 100

Little Moose Cr. 8-6-90 ~0.1 14N,10W,26D 6 100

Little Moose Cr. 8-90 -0.7 14N,10W,35A 10 100

Liverpool Creek 8-88 -3.8 15N,8W,31C 10 100

Moose Creek
(below culvert)

8-26-99 0.3 14N,10W,33D&

34C

14 100

Moose Creek
(above culvert)

8-26-99 0.5 14N,10W,34C 11 99.2 Rainbow

Moose Creek 8-24-89 0.5 14N,10W,34C 7 100

Park Creek 8-88 2.0 15N,9W,36C 10 100

Pass Creek 7-31-89 -0.1 15N,6W,20A 11 100



Exhibit J. Westslope cutthroat trout genetic sampling results for the upper Blackfoot Watershed

upstream ofNevada Creek.

Stream Name Date Location

(stream

mile)

Township,R^nge,

Section

#of
Samples

analyzed

%
Purity

Introgression

Alice Creek 7-27-99 3.1 15N,7W,21A 2 100

Alice Creek
(Toms Gulch)

4-1-91 3.0 16N,7W,32A 10 100

Alice Creek 8-1-88 12.5 16N,7W,23B 11 100

Anaconda Creek 7-1-93 0.3 15N,6W,27B 10 100

Arrastra Creek 9-15-99 0.3 14N,10W,30A 3 100

Arrastra Creek 9-15-99 0.7 14N,10W,29B 12 100

Arrastra Creek 9-15-99 9.2 15N,10W,24C 16 100

Arrastra Creek 8-88 9.2 15N,10W,24C 9 100

Bartlett Creek 7-26-99 0.4 15N,7W,22D 14 98.8 Rainbow

Beartrap Creek 8-88 1.0 15N,6W,27D 12 100

Beaver Creek 9-1-99 5.4 15N,9W,32A 25 100

Beaver Creek 8-88 4.4 15N,9W,33C 10 100

Black Diamond

Creek

8-18-89 ~2.1 14N,7W,15D 10 100

Blackfoot River 7-27-92 ~ 130 15N,6W,20B 10 100

Blackfoot River
(Upstr. Hognm Cr. Rd.)

8-25,31-99 120 14N,7W,5D&14C 8 100

Blackfoot River
(Upstr. Flesher Pass Rd.)

8-24,30-99 124.3 15N,7W,35B 15 99.8 Rainbow

Copper Creek 9-9-99 1.1 15N,8W,25C 6 100

Copper Creek 8-88 ~3.5 15N,8W,22A 11 100

Copper Creek 7-1-89 ~5.5 15N,8W,10C 26 100

Copper Creek 9-9-99 6.2 15N,8W,9A 11 100

Copper Creek 9-9-99 8.9 15N,8W,5B 4 100

Copper Creek 9-9-99 10.8 15N,9W,1A 4 100
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We have completed the electrophoretic analysis of the trout collected from 28 locations in the

Blackfoot River drainage during summer of 1999 (Table 1). The Paired Interspersed Nuclear

DNA Element-PCR (PINE-PCR) method was used to determine each fish’s genetic

characteristics at 21 regions of nuclear DNA. This method produces DNA fragments (hereafter

PINE markers) that distinguish westslope cutthroat trout, Oncorhynchus clarki lewisi, from

rainbow trout, O. mykiss (Table 1). This situation also pertains to a comparison of westslope and

Yellowstone cutthroat trout, O. c. bouvieri (Table 2). These species specific PINE markers,

therefore, can be used to determine whether a sample came from a genetically pure population of

one of these fishes or one in which hybridization between two or all three of them has or is

occurring.

Presence of a PINE marker is dominant to absence. The presence of the marker indicates the

individual is either heterozygous or homozygous for the marker. The frequency of each marker

in each sample is thus estimated as one minus the square root of the frequency of fish lacking the

marker. This procedure assumes the genetic characteristics of the population conform to random
mating expectations which is tested using three microsatellite loci. The degree of hybridization

in the population is then estimated as the average frequency of the markers that are specific to

the introduced species.

PINE markers characteristic of only westslope cutthroat trout were detected in the following

samples:

Location T R S N

Alice Cr. 15N 7W 21 2

Upper Willow Cr. 14N 6W 8 8

Upper Willow Cr. 14N 7W 1&2 2

Upper Willow Cr. 14N 7W 35 4

Lower Willow Cr. 13N 7W 10 24

West Willow Cr. 13N 9W 10 3

Sevenup Pete 14N 8W 14&24 25

Poorman Cr. 13N 8W 8&22 25
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Lower Sauerkraut Cr. 14N 9W 29 12

Sauerkraut Cr. 13N 9W 5&8 13

Blackfoot R. at Hogum Cr. 14N 7W 5&4 8

Moose Cr. below culvert 14N low 33&34 14

Beaver Cr. 15N 9W 32 25

Landers Fork at mouth 14N 8W 13 2

Landers Fork below falls 15N 8W 13 5

Landers Fork at Copper Cr. 15N 8W 36&25 1

Copper Cr. at road crossing 15N 8W 5 4

Copper Cr. at Snowbank L. Bridge 15N 8W 9 11

Copper Cr. at Sucker Cr. Bridge 15N 8W 25 6

Copper Cr. at Red Creek Bridge 15N 9W 1 4

Arrastra Cr. below culvert 15N low 24 16

Arrastra Cr. upstream Hwy200 14N low 29 12

Arrastra Cr. below Hwy200 14N low 30 3

able to have a 95% chance of detecting as little as a 1% rainbow trout and Yellowstone

cutthroat trout genetic contribution to a population when a sample size reaches 25 (Table 3).

We, therefore, cannot reasonably exclude the possibility that some of the populations, whose

sample sizes are smaller than 25, may be slightly hybridized with rainbow trout, Yellowstone

cutthroat trout, or both. Unless demonstrated otherwise, the conservative approach would be to

manage them as pure westslope cutthroat trout.

PINE markers characteristic of both westslope cutthroat trout and rainbow trout were detected in

the samples from McCabe Creek, Bartlett Creek, Hogum Creek, Blackfoot River upstream of

Flasher Pass Rd., and Moose Creek above culvert (Table 4). These samples, therefore, came

from hybridized populations of westslope cutthroat trout and rainbow trout.

Sincerely,

/

Naohisa Kanda



Table 1. Location, township (T), range (R), section (S), collected date, and number (N) of trout

samples.

Location T R S Collected N Note

McCabe Cr. 15N 12W 4&5 7/20,8/23/99 25 (24)"

Bartlett Cr. 15N 7W 22 7/26/99 14

Alice Cr. 15N 7W 21 7/27/99 2

Hogum Cr. 14N 7W 8 7/28/99 25

Upper Willow Cr. 14N 6W 8 8/2/99 8

Upper Willow Cr. 14N 7W 1&2 8/3/99 2

Upper Willow Cr. 14N 7W 35 8/19/99 4

Lower Willow Cr. 13N 7W 10 8/3,4/99 24

West Willow Cr. 13N 9W 10 8/3,4/99 3

Sevenup Pete 14N 8W 14&24 8/9/99 25

Poorman Cr. 13N 8W 8&22 8/10/99 25

Lower Sauerkraut Cr. 14N 9W 29 8/17/99 12(11)'’

Sauerkraut Cr. 13N 9W 5&8 8/18/99 13

Blackfoot R. 15N 7W 35 8/24,30/99 19(15)° upstream Flasher Pass Rd.

Blackfoot R. 14N 7W 5&4 8/25,31/99 8 upstream Hogum Cr.

Moose Cr. 14N low 33&34 8/26/99 14 below culvert

Moose Cr. 14N low 34 8/26/99 11 above culvert

Beaver Cr. 15N 9W 32 9/1/99 25

Landers Fork 14N 8W 13 9/8/99 2 upstream from mouth

Landers Fork 15N 8W 13 9/8/99 5 below falls at headwater

Landers Fork 15N 8W 36&25 9/8/99 1 upstream from Copper Cr.

Copper Cr. 15N 8W 5 9/9/99 4 at road crossing

Copper Cr. 15N 8W 9 9/9/99 11 at Snowbank L. Bridge

Copper Cr. 15N 8W 25 9/9/99 6 at Sucker Cr. Bridge

Copper Cr. 15N 9W 1 9/9/99 4 at Red Cr. Bridge

Arrastra Cr. 15N low 24 9/15/99 16 below culvert

Arrastra Cr. 14N low 29 9/15/99 12 upstream from Hwy200
Arrastra Cr. 14N low 30 9/15/99 3 below Hwy200

a: One of the 25 vials did not contain fm clip.

b: actual number of fish whose DNA were successfully extracted and analyzed.



Table 2. PINE markers that distinguish between westslope cutthroat trout and Yellowstone

cutthroat trout and between westslope cutthroat trout and rainbow trout.

Species PINE markers

Westslope 110, 153, 162, 242

Yellowstone 138, 159, 170, 173,232, 248

Westslope 69, 72, no. 148, 153, 162, 242,366,388

Rainbow 66, 70, 230, 266, 395, 369

Note: Presence of a PINE marker is dominant to absence. The appearance of a marker indicates

the individual is either heterozygous or homozygous for the marker. The frequency of each

marker in each sample, therefore, is estimated as one minus the square root of the frequency of

fish lacking the marker. This procedure assumes the genetic characteristics of the population

conform to random mating expectations which is tested using three microsatellite loci. The

degree of hybridization in a population is then estimated as the average frequency of the markers

that are specific to the introduced species.



Table 3. Minimum percent of hybridization of westslope cutthroat trout with rainbow trout or

Yellowstone cutthroat trout that we can detect with 95% certainty for particular sample sizes (N).

N Percent N Percent N Percent

1 22.1 11 2.3 21 1.2

2 11.7 12 2.1 22 1.2

3 8.0 13 1.9 23 1.1

4 6.1 14 1.8 24 1.1

5 4.9 15 1.7 25 1.0

6 4.1 16 1.6 30 0.9

7 3.5 17 1.5 35 0.8

8 3.1 18 1.4 40 0.7

9 2.8 19 1.3 45 0.6

10 2.5 20 1.3 50 0.5



Table 4. Frequencies of PINE markers distinguishing westslope cutthroat trout from rainbow

trout in the samples from hybridized populations of these fishes in McCabe Creek, Bartlett

Creek, Hogum Creek, Blackfoot River upstream of Flasher Pass Rd., and Moose Creek above

culvert.

PINE marker Samples and frequencies

• McCabe Bartlett Hogum Blackfoot Moose

Westslope 69 1.000 1.000 1.000 1.000 0.698

72 1.000 1.000 1.000 1.000 0.698

110 1.000 1.000 1.000 1.000 1.000

148 0.796 1.000 1.000 1.000 1.000

153 0.796 1.000 1.000 1.000 1.000

162 1.000 1.000 1.000 1.000 1.000

242 0.787 1.000 1.000 1.000 1.000

366 1.000 1.000 1.000 1.000 1.000

388 1.000 1.000 1.000 1.000 1.000

Rainbow 66 0.021 0.000 0.000 0.000 0.000

70 0.021 0.074 0.000 0.000 0.047

230 0.000 0.000 0.000 0.039 0.000

266 0.021 0.000 0.000 0.000 0.000

369 0.021 0.000 0.020 0.000 0.000

395 0.021 0.000 0.021 0.034 0.000

Average westslope 0.982 0.988 0.993 0.988 0.992

Average rainbow 0.018 0.012 0.007 0.012 0.008

Note: To avoid overestimating the average westslope cutthroat trout genetic contribution due to

the dominance of PINE markers, averages are estimated using only the markers unique to

rainbow trout. It is the presence of these markers that definitely indicate the presence of rainbow

trout hybridization. Average frequency of westslope cutthroat trout, therefore, is one minus the

average frequency of rainbow trout markers.
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To; Ron Pierce

Fm: Dick Vincent yC

Subj: Big Blackfbot River Live Cage Results

Enclosed is most of the 1 997 whirling disease live cage data from the Big Blackfoot River and

selected tributaries- There were six sites oathe mainstem river and six sites on the selected

tributaries. The original 12 sites were exposed for a ten day period from July 1 through July 11*.

Of the original 12 sites, two were repeated because of very high mean daily water temperatures

during the exposure period (Lower Big Blackfoot - Bonner and Warren Cr Sept 28 - Oct 8,

1998). These two exposures have yet to be returned from Washington State University. As you

recall from my talk at the Whirling Disease Symposium in February, infection rates are highly

dependent onmean daily water temperatures with, the optimum-temperatures of infection being

between 50 F and 60 F, see enclosed graph from Willow Creek exposures.

The following table shows, the results for the July 1998 live cage tests for whirling disease i,n the

Big Blackfoot River Drainage. As you can see by the Mean Grade of Infection most of the sites

have rates below what I feel is dangerous to the wild trout populations with the exceptions being

Lower Kleinschmidt Creek and Cottonwood Creek which are defiantly high enough to cause

population or reproduction damage. The site in the.mainstem above the Clearwater River is also

troubling in that the 1.10 mean grade infection is very high considering the high mean daily water

temperature of 63 .0 F. This infection at the optimum water temperatures could well be in th^ low

three’s. This site bears watching. The Bonner site on the lower Big Blackfoot is too warm
duringthe exposure period to produce any meaningfijL data,. £is was Warren Creek, thus we re-

exposed fish there in late September - early October. I feel it would be highly beneficial to run

another live cage series in 1999 to; 1) have another data set at cooler water temperatures; 2)

determine if infection rates at each site are stable or increasing; and 3) add a few new tributary

sites to further expand the WD database.



Table 1 . Whirling Disease test results for 12 sites in Big Blackfoot River Drainage for the July 1 -

11, 1999 period.

Site No^fisfr Perceut

Infected

Mean
Grade

Infection

Mean daily

temp using

high 4 days

BBR-I Lower Big Blackfoot J6 14% 0.22 64.7 F

BBR-2 Big Blackfoot below Elk Cr 41 15% 0.21 No Data

BBR-3 Bfg Blackfoot above

Clearwater River

20 52% 1.10 63.0

BBR-4 Big Blackfoot Below N. Fork ^41 I5fi 0.25 No Data

BBR-5 Big. Blackfoot below Nevada

Creek

27 0 0 No Data

BBR-6 Big Blackfoot at

Nev’ada/Ogden Road

T9 -0 0 -57.2F

Tributaries -

NFK-1 N. Fork above Kleinschmidt 42 0 0 57.3*

NFK-2 N. Fork below Kleinschmidt 50 -12% 0.14 52.2*

LFS-3 Lower Kleinschmidt 40 90% 2.83 - 54.4 F

CCR-4 Lower Chamberlin Cr -50 8% 0.16

V

57.3 F

COT-5 Cottonwood Cr 50- -94% 3.60

\

58.2F

WAR-6- Warren Creek 47 19% 0.21 -63-.2F

cc: Doa Peters

Dan Hinley^BLM



Feb-25-99 01:22P WA Animal Disease Diag La 509 335 7A2.A-

Case no. 98-1 1Q527 Washington Animal Disease Diagnostic Laboratory

Site Species Age Tank Lot

Big Blzickfoot R. Rainbow YOY NP* BBR-1 hi

Grades Grades

Fish 0 1 2 3 4 Fish 0 1 2 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1

13 1

14 1

15 1

16 1

17 1

18 1

19 1

20 1

21 1

22 1

23 1

24 1

25 1

*Not Provided

Summaiy

Grade 0 12 3 4

Fish 31 3 i i 0

Total fish examined: 36

Percent infected: 14

Comments

Areas of cartilage lysis containing moderate numbers of M. cerebralis developmental stages

but no mature myxospores are in calvarium (most conunon) and gill arches (less common).

Moderate numbers of leukocytes surround and infiltrate lytic areas.



Feb-08-99 01 : 19P WA Animal Disease Diag La 509 335 7424 P . 03

Case no. 98-1 10528 Washington Animal Disease Diagnostic Laboratory

Site Species Age Tank

Big Blackfoot RiverRB YOY NP*

Fish

Grades

12 3 Fish

Grades

12 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 ‘32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1 42 1

18 1 43 1

19 1 44 1

20 1 45 1

21 1 46 1

22 1 47 1

23 1 48 1

24 1

25 1

*Not Provided

Lot

BBR-2

Summary
Grade 0 12 3 4

Fish 41 4 3 0 0

Total fish examined: 48

Percent infected: 15

Comments
Areas of cartilage lysis are small and seen in calvarium and less commonly in gill arches.

Some foci have no zissociated inflammatory cells while others have moderate numbers of

bordering and infiltrative mononuclear leukocytes. Small to moderate numbers ofM.

cerebralis generative stages, including a few pansporoblasts, are in lytic areas.

I

I



Feb-08-99 01:20P WA Animal Disease Diag La 509 335 7424 P . 04

Case no. 98-1 10529 Washington Animal Disease Diagnostic Laboratory

Site Species Age Tank

Big Blackfoot RiverRB YOY NP*

Grades Grades

Fish 0 1 2 3 4 Fish 0 1 2 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1 42 1

18 1

19 1

20 1

21 1

22 1

23 1

24 1

25 1

''Not Provided

Lot

BBR-3

Summary

Grade 0 12 3 4

Fish 20 7 9 3
3"

Total fish examined; 42

Percent infected: 52

Comments

Multifocal areas of cartilage lysis, bordered and infiltrated by mononuclear leukocytes, are

common in the calvarium and gill arches. Moderate numbers ofM. cerebralis generative

stages, including numerous pansporoblasts, are in lytic areas. Occasional mature

myxospores are also noted.



8-99 01:11P VIA. Animal Disease Diag La 509 335 7424 P . 02

Case no. 98-1 1053Q Washington Animal Disease Diagnostic Laboratory

Site Species Age Tank

Big Blackfoot R.

Below North Fork

Grades

0

RBT YOY

Fish 12 3 4

*Not Provided

Fish 0

NP*

Grades

12 3 4

1 1 26 1

2 1 27 1

1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1

1

42 1

18 1
1

43 1

19 1 44 1

20 1
1 45 1

21 1

1

1 46 1

22 1 47 1

23 1 48 1

24 1

25 1

Lot

BBR-4

/
o

Summary

Grade 0 12 3 4

Fish 41 4 1 2 0 i

Total fish examined: 48

Percent infected: 15

Comments

Areas of cartilage lysis are limited to the calvarium. Moderate numbers ofM. cerebralis

generative stages are in lytic areas, but no myxospores are seen. Few to moderate numbers

of leukocytes border and infiltrate lytic areas.



Feb-08-99 01 : 27P WA Animal Disease Diag La 509 335 7424 P . 02

Case no. 98-110531
Washington Aninial Disease Diapnostic Laborato^

Site
Species Age Tank

Below Nevada Cr RB YOY NP*

Fish

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Grades

12 3

1

Not Provided

Fish

Grades

0 12 3 4

26

27

1

1

Lot

BBR-5
Uw

I

I

Summary

Grade 0 12 3 4

Fish 27 0 0 0 0

Total fish examined: 27

Percent infected: 0

No cartilaginous lesions suggestive of M. cerebralis infection seen. Most fish have pen- and

intraneuronal granulocytic cells in cranial and spinal nerves. Significance of these cells m

absence of lesions is unknown.



Feb-25-99 01 : 23P WA Animal Disease Diag La 509 335 7424 P . oi

Case no. 98-1 10532

Site Species

Big Blackfoot RiverRB

Grades

Washington Animal Disease Diagnostic Laboratory

Age Tank Lot

YOY NP* BBR-6 6--,

'

Grades

Fish 0 1 2 3 4 Fish 0 1 2 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1

16 1

17 1

18 1

19 1

20 1

21 1

22 1

23 1

24 1

25 1

*Not Provided

O

Summary

Grade 0 12 3 4

Fish 39 0 0 0 0

Total fish examined: 39

Percent infected: 0

Comments
Cartilaginous lesions suggestive of M. cerebralis infection are not seen. A mild granulocytic

neuritis/perineuritis is present in many fish.



Feb-08-99 01:28P WA Animal Disease Diag La 509 335 7424 P . 07

Case no. 98-110533 Washington Animal Disease Diagnostic Laboratory

Site Species Age Tank

Big Blackfoot R. Rainbow YOY NP*

Fish

Grades

0 12 3 Fish 0

Grades

12 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1 42 1

18 1 43 1

19 1

20 1

21 1

22 1

23 1

24 1

25 1

^Not Provided

Lot

NFK-l
I

o

Summary
Grade 0 12 3 4

Fish 43 0 0 0 0

Total fish examined; 43

Percent infected: 0

Comments

No cartilaginous lesions suggestive of M. cerebralis infection are seen. Most fish have a

mild grjuiulocytic neuritis/pcrincuritis of unknown (doubtful) significance.



Feb-25-99 01:21P WA Animal Disease Diag La 509 335 7424 P . 06

Case no. 98-110525 Washington Animal Disease Diagnostic Laboratory

Site Species Age Tank

N.F. Big Blackfoot Rainbow YOY NP*

Fish

Grades

0 12 3 Fish 0

Grades

1 2 3

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1 42 1

18 1 43 1

19 1 44 1

20 1 45 1

21 1 46 1

22 1 47 1

23 1 48 1

24 1 49 1

25 1 50 >

*Not Provided

Lot

NFK-2
,

-
-

^ ^

Summary

Grade 0 12 3 4

Fish 44 5 1 0 0

Total fish examined: 50

Percent infected: 12

Comments

Lesions are in ventral calvarium (most common) and gill arches (less common). Lesions

consist of areas of cartilage lysis that contain moderate numbers ofM. cerebralis

developmental stages, including pansporoblasts. Few to moderate numbers of leukocytes

border lytic foci.



Feb-25-99 01:21P WA Animal Disease Diag La 509 335 7424 P.05

Case no, 98-110524 Washington Animal Disease Diagnostic Laboratory

Site Species Age Tank

Big Blackfoot RiverRainbow YOY NP*

Lot

LKS-3

Fish

Grades

1 2 3 Fish 0

Grades

1 2 3

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1 42 1

18 1 43 1

19 1 44 1

20 1 45 1

21 1 46 1

22 1 47 1

23 1 48 1

24 1

25 1

9

Summary

Grade 01234
Fish 5 3 7 13 20

Total fish examined: 48

Percent infected: 90

'’Not Provided

Comments

Multifocal to coalescing areas of catilage necrosis bordered and infiltrated by moderate

numbers of leukocytes are common in calvarium zind gill arches. In lytic areas are moderate

to large numbers of M. cerebralis generative stages, including numerous pansporoblasts.



-08-99 01:33P WA Animal Disease Diag La 509 335 7424 P . oi

Case no. 98-1 10522 Washington Animal Disease Diagnostic Laboratory

Site Species

Chamberland Cr RB
Age Tank Lot

YOY NP* CCR-4
if \

Fish

Grades

0 12 3 Fish 0

Grades

12 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 ^
1

16 1 41 1

17 1 42 1

18 1 43 1

19 1 44 1

20 1 45 1

21 1 46 1

22 1 47 1

23 1 48 1

24 1 49 1

25 1 50 1

0 -

Summaiy
Grade 0 12 3 4

Fish 46 1 2 1 0

Total fish examined; 50

Percent infected: 8

,*Not Provided

Comments

Lesions are confined to calvarium (all fish)^d gill arches (one fish) and consist of areas of

lysis with moderate numbers of M. cerebral|s generative stages, including pansporoblasts.

Large numbers of leukocytes typically border and infiltrate lytic foci.



Feb-25-99 01:21P WA Animal Disease Diag La 509 335 7424 P . 04

Case no. 98-110523 Washington Animal Disease Diagnostic Laboratory

Site Species

Cottonwood Creek Rainbow

Age Tank

YOY NP*

Lot

COT-5

Fish

Grades

0 12 3 4 Fish 0

Grades

12 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 I 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1 42 1

18 1 43 1

19 1 44 1

20 1 45 1

21 1 46 1

22 1 47 1

23 1 48 1

24 1 49 1

25 1 50 1

*Not Provided

2

Summary

Grade 0 12 3 4

Fish 3 1 0 2 44

Total fish examined: 50

Percent infected: 94

Comments
Multifocal to coalescing, often locally extensive areas of cartilage necrosis are in calvarium,

gill arches, and less commonly other cartilages. In lytic areas are large numbers of M.

cerebralis developmental stages, including numerous pansporoblasts. Numerous leukocytes

surround and infiltrate lytic foci.



Jan-22-99 02:41P WA Animal Disease Diag La 509 335 7424 P . 02

Case no. 98-1 10521

Site Species

Warrin Creek RBT

Washington Animal Disease Diagnostic Laboratory

Age Tank Lot

YOY WAR-6
1^/

Fish

Grades

0 12 3 Fish 0

Grades

12 3 4

1 1 26 1

2 1 27 1

3 1 28 1

4 1 29 1

5 1 30 1

6 1 31 1

7 1 32 1

8 1 33 1

9 1 34 1

10 1 35 1

11 1 36 1

12 1 37 1

13 1 38 1

14 1 39 1

15 1 40 1

16 1 41 1

17 1 42 1

18 1 43 1

19 1 44 1

20 1 45 1

21 1 46 1

22 1 47 1

23 1

24 1

25 1

*Not Provided

Summary
Grade 0 12 3 4

Fish 38 8 1 0 0

Total fish examined: 47

Percent infected: 19

Comments
Areas of cartilage lysis are limited to the calvarium and occasional gill arches. In lytic areas

there are moderate numbers of M. cerebralis generative stages and fewer pansporoblasts.

Rare free mature myxospores are seen. Few to moderate numbers of leukocytes border and

infiltrate lytic areas.



Willow

Creek

Time

Sequence

-1997

March

18

-

Aug

20

Water

Temperature



March 28, 2000

Ron Pierce

MFWP

Dear Ron,

Enclosed is what histological data that I have available from the Washington State Lab.

Everything has returned from the July - August sentinel cages. Table 1 shows the histo

data through this period.

Table 1. Histological data from sentinel cages placed in the Big Blackfoot River and

selected tributaries for 1999.

Date Location Histological Data

5 scale

Av. Water

temp F

July 14-

24

Big Blackfoot below Elk

Cr BBR-1-99

Av Grade = 0.52

% infected = 42

61.2

July 14-

24

Big Blackfoot above the

Clearwater River

BBR-2-99

Av Grade = 0.22

% infected = 17

58.2

July 1-11 lower Kleinschmidt

LKS-1-99

Av Grade = 0.3.56

% infected = 90

52.5

July 1-11 Chamberlain Cr

CCR-2-99

Av Grade = 2.71

% infected = 93

56.9

July 1-11 Cottonwood Cr

COT-3-99

Av Grade = 4.72

% infected = 98

54.6

July 1-11 Warren Cr

WAR-4-99

Av Grade = 2.10

% infected = 84

61.1

Aug 19-

29

Chamberlain Cr mouth

CCR99-5S

Av Grade = 0.90

% infected = 55

62.3

Aug 19-

29

E Fk Chamberlain Cr

EFCCR-99-1S

Av Grade = 0.00

% infected = 0

55.0

Aug 19-

29

W Fk Chamberlin Cr

WFKCCR-99-1S

Av Grade = 0

% infected = 0

51.2



1999- Big Blackfoot River and Tributaries

Date River Stations Tributary Stations Kill Date

July 1 - 11 BBR-l Below Elk Cr

BBR-2 Above Clearwater R
LKS-1 lower Kleinschmidt

CCR-2 Chamberlain Cr

COT-3 Cottonwood Cr

WAR-4 Warren Cr

9/28/99

Aug 19 29 Spatial CCR99- 5S Chamberlin Cr mouth

EFCCR99-1S E. FK Chamberlin Cr

WFCCR99- ISW FK Chamberlin Cr

Sept 1- 10 BBR- 3 near mouth
BBR- 4 below Elk Cr

BBR - 5 above Clearwater R
BBR - 6 below N. Fork

BBR - 7 below Nevada Cr

BBR - 8 Nevada/Ogden Rd

Elk - 5 Elk Cr @Sunset Hill Rd

Rock - 9 Rock Cr mouth

l.KS -10 Kleinschmidt Cr mouth

MT - 10 Monture Cr mouth

Rat - 11 Rattlesnake Cr mouth

Aug 29-

Sept 8

Time Sequence CCR99- 6 Below the mouth of

the East Fork

Sept 8- 18 Time Sequence CCR99- 7 Below the mouth of

the East Fork

Sept 18 -

28

Time Sequence CCR99- 8 Below the mouth of

the East Fork



Big Blackfoot River and Selected Tributaries

Comparison of Infection Intensities between 1998-1999

Location Hitological Data-1998 Hitological Data-1999

Big Blackfoot below Elk Cr Av Infection = 0.21

Av water temp =62.0?

Av Infection =0.52

Av water temp =61.2

Big Blackfoot above Clearwater R. Av Infection = 1.10

Av water temp =63.0

Av Infection = 0.22

Av water temp =58.2

Lower Kleinschmidt Cr Av Infection = 2.83

Av water temp =54.4

Av Infection =3.56

Av water temp =52.5

Lower Chamberlain Cr Av Infection = 0.16

Av water temp =57.3

Av Infection =2.71

Av water temp =56.9

Cottonwood Cr Av Infection =3.66

Av water temp =58.2

Av Infection =4.72

Av water temp =54.6

Warren Cr Av Infection =0.21

Av water temp =63.2

Av Infection =2.10

Av water temp =61.1



Big Blackfoot River - 1999

Highest 4 day mean daily avg.

Mean daily for period

BBR-1 iBELOW Elk Cr.UReDea» BBR-5 (AROVF CI EARWATER R
)

MEAN MIN MAX MEAN MIN M/\X

07/14/1999 61.9 59.1 63.9 61.2 09/04/1999 52.8 49.9 55.5 55.8

07/15/1999 58.5 56.3 62.5 59.6 09/05/1999 55.0 51.6 58.3 54.3

07/16/1999 56.2 53.8 58.2 09/06/1999 56.9 55.5 58.6

07/17/1999 57.1 54.3 59.9 09/07/1999 53.8 51.6 56.1

07/18/1999 59.1 56.0 62.5 09/08/1999 53.0 49.4 56.1

07/19/1999 60.5 57.7 63.4 09/09/1999 54.1 50.8 56.9

07/20/1999 61.8 59.9 63.4 09/10/1999 57.1 55.0 59.5

07/21/1999 60.6 58.8 62.5 09/11/1999 54.1 51.6 56.9

07/22/1999 60.4 57.4 63.6 09/12/1999 52.3 49.1 54.7

BBR-2 (ABOVE CLEARWATER R.) BBR-6 (BELOW N.FK.)

MEAN MIN MAX MEAN MIN MAX
07/14/1999 60.0 56.1 62.9 58.2 09/04/1999 52.4 47.8 57.6 55.1

07/15/1999 56.4 53.9 60.6 57.7 09/05/1999 54.8 49.5 60.4 53.9

07/16/1999 53.8 50.8 56.4 09/06/1999 55.7 53.1 58.7

07/17/1999 55.1 51.6 58.6 09/07/1999 53.3 49.5 57.3

07/18/1999 57.2 53.3 61.4 09/08/1999 53.0 47.0 59.3

07/19/1999 58.8 54.7 62.6 09/09/1999 54.0 47.8 59.0

07/20/1999 60.2 56.9 62.3 09/10/1999 56.1 52.8 60.1

07/21/1999 58.8 55.8 61.4 09/11/1999 53.5 49.2 57.6

07/22/1999 58.7 54.7 62.6 09/12/1999 52.0 46.2 57.6

BBR-3 (NEAR MOUTH) Lost fish BBR-7 (BELOW NEVEDA CR.)

MEAN MIN M/\X MEAN MIN M/\X

09/04/1999 54.7 53.1 56.8 56.9 09/04/1999 52.9 48.2 58.0 57.1

09/05/1999 57.0 55.4 58.4 56.0 09/05/1999 56.1 51.0 61.7 55.7

09/06/1999 56.4 48.7 59.3 09/06/1999 58.2 55.8 62.8

09/07/1999 55.9 41.4 76.0 09/07/1999 55.8 52.4 60.9

09/08/1999 55.8 54.0 57.6 09/08/1999 54.8 49.4 61.1

09/09/1999 55.2 54.0 56.8 09/09/1999 55.8 49.9 61.7

09/10/1999 57.1 56.2 58.7 09/10/1999 58.1 54.7 63.1

09/11/1999 57.2 56.2 58.4 09/11/1999 55.7 51.9 60.9

09/12/1999 54.7 52.9 56.8 09/12/1999 53.6 48.2 59.7

BBR-4 (BELOW ELK CR.) BBR-8 (NEVEDA/OGDEN RD.)

MEAN MIN MAX MEAN MIN M/\X

09/04/1999 54.5 52.3 56.5 57.1 09/04/1999 50.8 47.1 56.0 52.8

09/05/1999 56.2 53.4 59.3 55.7 09/05/1999 52.9 48.7 57.9 51.5

09/06/1999 58.1 56.8 60.2 09/06/1999 53.7 51.2 57.4

09/07/1999 55.5 53.1 58.5 09/07/1999 51.0 48.2 54.6

09/08/1999 54.2 51.2 57.0 09/08/1999 50.7 46.2 55.4

09/09/1999 55.2 52.3 57.6 09/09/1999 51.7 47.3 56.2

09/10/1999 58.1 56.2 61.0 09/10/1999 53.1 50.7 56.5

09/11/1999 55.8 53.4 58.5 09/11/1999 50.6 47.9 53.5

09/12/1999 53.6 50.9 56.2 09/12/1999 49.4 45.1 53.7



TRIBUTARIES OF BLACKFOOT RIVER - 1999

1ST AND LAST DAY TEMPS FOR PERIOD NOT INCLUDED
HIGHEST 4 MEAN DAILYAVG I MEAN A VG.

KS-1 (LOWER KLEINSCHMIDT) EFKCCR99-1S (E. FK. CHAMBERLIN CR.) MT-10 (MONTURE CR. @ MOUTH)
MEAN MIN MAX MEAN MIN MAX MEAN MIN MAX

07/02/1999 49.4 45.5 54.4 52.5 08/20/1999 54.7 49.1 61.7 55.0 09/04/1999 51.6 46.9 56.9

07/03/1999 50.6 45.8 58 0 51 3 08/21/1999 54.5 48.8 61.7 54.2 09/05/1999 53.3 48.0 60.0

07/04/1999 48.9 46.9 52.7 08/22/1999 54.2 49.1 61.2 09/06/1999 54.2 51.3 58.3

07/05/1999 51.8 46.0 60.0 08/23/1999 52.7 47.2 59.5 09/07/1999 51.8 47.7 57.4

07/06/1999 52.7 45.8 61.4 08/24/1999 52.9 48.6 59.2 09/08/1999 51.1 44.9 57.7

07/07/1999 52.0 47.4 59.4 08/25/1999 53.1 48.3 59.7 09/09/1999 51.6 45.5 57.7

07/08/1999 51.0 45 8 59.1 08/26/1999 54.8 49.9 62.0 09/10/1999 54.3 50.5 59.7

07/09/1999 52.5 45.8 61 1 08/27/1999 55.1 49.9 62.0 09/11/1999 51.7 46.9 57.4

07/10/1999 53.0 46 6 61 4 08/28/1999 55.5 54.1 57.2 09/12/1999 49.6 43.6 56.1

CR-2 (CHAMBERLIN CR.) WFKCCR99-1S (W. FK. CHAMBERLIN CR.) RAT-1 1-99 (TRB OF CLRK FK)

MEAN MIN MAX MEAN MIN MAX MEAN MIN MAX
07/02/1999 51.2 47.6 54 9 56.9 08/20/1999 50.6 47.1 53 5 51.2 09/14/1999 48.9 44.1 54.2

07/03/1999 52.5 47 1 59 1 54 6 08/21/1999 50.5 47.1 53.8 50.5 09/15/1999 48.8 44.1 53.6

07/04/1999 51 8 49.8 55.2 08/22/1999 50.2 47.1 53.0 09/16/1999 49.2 44.4 54.2

07/05/1999 53.1 47.3 60.8 08/23/1999 49.4 45.7 52.7 09/17/1999 49.6 45.2 54.4

07/06/1999 55.4 48.7 67.1 08/24/1999 49.9 46.8 53.0 09/18/1999 49.7 45.5 54.4

07/07/1999 56.7 50.1 69.4 08/25/1999 49.8 46.8 53.0 09/19/1999 48.7 44.4 53

07/08/1 999 55.9 49.6 65 1 08/26/1999 50 7 48.0 53.8 09/20/1999 47.4 42.7 52.2

07/09/1999 56.7 46.0 72.1 08/27/1999 51.2 48.0 54.1 09/21/1999 47.8 43.3 52.5

07/10/1999 58.3 48.7 72.1 08/28/1999 52.1 51.0 53.5 09/22/1999 48.7 44.4 53.3

COT-3 (COTTONWOOD CR.) ELK-5 (@ SUNSET HILL RD.) GOLD-1 -99 (TRIB. BBLKFT)
MEAN MIN MAX MEAN MIN MAX MEAN MIN MAX

07/02/1999 49.5 45.8 52.7 54.6 09/04/1999 50.4 46.7 55.6 52.6 09/14/1999 47.6 42.9 51

07/03/1999 50 7 45 8 55 8 52 5 09/05/1999 52 5 46.7 59.8 50.6 09/15/1999 47.9 43.1 51.5

07/04/1999 49.5 47.8 52 7 09/06/1999 53.5 50.3 57.8 09/16/1999 48.2 43.4 51.8

07/05/1999 51.2 45.8 58.0 09/07/1999 49.9 45.3 55.6 09/17/1999 49.2 45.1 52.1

07/06/1999 53 8 48 0 60.0 09/08/1999 48 9 42.2 56.7 09/18/1999 48.7 44.6 51.5

07/07/1999 54 1 50.5 57.7 09/09/1999 49 5 42.5 56.4 09/19/1999 46.4 42.3 49

07/08/1999 53.5 48.6 59.1 09/10/1999 54.0 497 60.4 09/20/1999 45.4 40.9 48.7

07/09/1999 54.7 49.1 60 6 09/11/1999 49.8 44.5 55.6 09/21/1999 46.2 41.5 49.5

07/10/1999 55 9 50 5 61.7 09/12/1999 47.4 40 8 54.8 09/22/1999 47.5 43.1 50.7

WAR-4 (WARREN CR.) ROCK-9 (ROCK CR. TRIB OF BBF)

MEAN MIN MAX MEAN MIN MAX
07/02/1999 54.2 49.9 58 0 61.1 09/04/1999 49.4 45.5 55.2 49.4

07/03/1999 55.3 49.3 61 4 58.1 09/05/1999 50.0 46.0 55.8 49.3

07/04/1999 55.3 53.0 59 1 09/06/1999 49.4 46.6 53.0

07/05/1999 56.2 49 6 64 6 09/07/1999 48.5 46.0 52.7

07/06/1999 60 1 52.7 68.1 09/08/1999 49 2 44.9 55.5

07/07/1999 61.4 58 0 65.2 09/09/1999 49.7 45.5 55.2

07/08/1999 57.8 52.1 64 0 09/10/1999 49.8 47.1 54.4

07/09/1999 60.2 53.3 67 8 09/11/1999 48.8 45.8 54.9

07/10/1999 62.7 56.3 69.3 09/12/1999 48 9 44.9 54.9

CCR99-5S (CHAMBERLIN CR.) LKS-10 (LOWER KLEINSCHMIDT @ MOUTH)
MEAN MIN MAX MEAN MIN MAX

08/20/1999 62.4 56.0 69 2 62.3 09/04/1999 51.6 46.9 58.8 52.2

08/21/1999 62.3 56 6 68 9 61.2 09/05/1999 52 5 47.4 60.0 51.6

08/22/1999 62.3 56.8 68 3 09/06/1999 51.9 48.2 56.0

08/23/1999 60.9 55.4 66.5 09/07/1999 50.8 47 4 56.0

08/24/1999 59 8 56.0 64 2 09/08/1999 51.4 46.0 59.1

08/25/1999 58 8 55.2 63.4 09/09/1999 51.9 46.6 59.4

08/26/1999 61.6 56.3 68.0 09/10/1999 52.3 49.1 57.7

08/27/1999 62.0 57.1 67 7 09/11/1999 50.9 47.1 57.7

08/28/1999 60.8 59.4 62.8 09/12/1999 50.8 45.8 58.3

48.5

47.5






