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RELATING FisH ASSEMBLAGES TO ENVIRONMENTAL PATTERNS AT
THREE MULTI-STATE SCALES

Robert M. Hughes, Alan T. Herlihy and Jean C. Sifneos, Departmient of Fisheries and Wildlife,
Oregon State University, 200 SW 35th St., Corvallis, OR 97333, hughes.bob@cpa.gov

Key challenges to studying and managing riverscapes include understanding how factors
measured at various spatial-scales influence aquatic biota and developing accurate predictive
models wherte study data are limited. Currently fish zones, physiographic regions, ecoregions,
and river basins are commonly used for classitying fish faunas. All these classifications re-
duce the apparent variability occurring at a large scale, but also include considerable hetero-
genelty. We analyzed a 780-site data set obtained from the U.S. Environmental Protection
Agency’s EMAP western survey. First, we determined fish clusters at three spatial scales in
the western U.S., 1.e,, all 12 contermiinous states, all western mountains, Pacific Northwest
mountains. We next determined that the predictor variables for those clusters changed with
spatial scale. For example, longitude, dams and temperature were the best predictors for all
sites, longitude, dams and catchment area were the top predictors for mountain sites, and lati-
tude, turbidity, and canopy density ranked highest for Pacific Northwest mountains. The best
three varlable models included site, basin, and ecoregion predictor variables. However, basin,
ecoregioi, state, and abiotic site variables alone only accounted for half of the mean within-
group similarity demonstrated by the fish clusters. We conclude that using large quantitative
fish assemblage data sets linked with quantitative physical and chemical habitat data and
lanidscape data to predict fish assemblage patterns is preferable to using preexisting landscape
classifications.
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AN OUTBREAK OF VIRAL HEMORRHAGIC SEPTICEMIA IN THE GREAT
LAKES: MONTANA’S NEXT WHIRLING DISEASE?

Ken Staigmiller, Montana Fish Wildlife and Parks, 4801 Giant Springs Road, Great Falls, MT
59408, kstaigmiller@mt.gov

Viral Hemorrhagic Septicemia (VHS) is an aquatic rhabdovirus that has the potential to
cause significant mortality in fish. It is believed to have originated in Europe where it affects
mostly freshwater fish in culture situations. It was first reported in the United States in 1988
and has since become enzootic in the Pacific Northwest in several marine species includ-
ing pacific herring and several salmon species. In 2005 a variant of the virus was discovered
in the Great Lakes Region and has been associated with significant mortality in a variety of
freshwater fish species. Although the origin ot this Great Lakes genotype of VHS is unclear,
it has demonstrated the ability to cause severe mortality among a number of species unaf-
fected by previously i1solated strains of the virus, including most game fish found in Montana.
Due to this unique characteristic, the outbreak in the Great Lakes generated an unprecedented
regulatory response from a variety of state and federal agencies. There is already in place
a national framework of regulations at various jurisdictional levels aimed at preventing the
spread of destructive pathogens and organisms; however, it 1s not a perfect system. It is im-
portant to remain active and informed at the local level so as to increase our protection even
more. Though it has not been found in Montana, this pathogen has significant implications to
fisheries managers in Montana. [t is important to remain vigilant in our oversight of potential
transmission vectors to ensure that this pathogen does not find its way into Montana waters.

NUISANCE ALGA DipYMOSPHENIA GEMINATA: A THREAT TOo OUR
FISHERIES

Lcah C.S. Elwell, Federation of Fly Fishers , 215 East Lewis St. Suite 305, Livingston, MT 59047,
conserve(@fedflyfishers.org

Didvmosphenia geminata, a type of freshwater diatom alga. has recently been docu-
mented outside its historic northern circumboral range and has resulted in highly visible algal
blooms. Additionally, in locations with previous record of D. geminata in North America, al-
gal growth has increased in spatial coverage and temporal persistence. The changes in growth
habit may negatively impact fisheries and macroinvertebrates. Nuisance benthic growth of D.
geminata can extend for greater than | km, persist for several months of the year, and cover
up to 100 percent of substrate with thicknesses > 20 cm. Nuisance growth, characterized by
thick mats that cover the stream bed, consists primarily of mucopolysaccaride stalks secreted
by single cells of D. geminata. The thick mats are resistant to degradation and may influence
the ecological properties of the stream. e.g.. species diversity, population sizes. nutrient pools,
alter the invertebrate food base, and reduce appropriate habitat and spawning sites for fish.
The observed nuisance and invasive behavior patterns of D. geminata have prompted studies
to improve our understanding of and methods to control this species. Research that examines
the impact of algal blooms on species composition and diversity is underway. Studies suggest
that D. geminata may be transported to new locations by recreational activities and equip-
ment. With such limited information available on the basic biology of this species and little
understanding of its impacts on fisheries, the best current defense against this alga 1s to limit
its spread to new locations with proper equipment cleaning techniques and etfective outreach
education.
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FisH ASSEMBLAGES IN THE POwDER AND TONGUE RIVERS IN
RELATION TO CoOALBED NATURAL GAS DEVELOPMENT

Windy N. Davis, Robert G. Bramblett and Alexander V. Zale, Montana Cooperative Fishery
Research Unit, 301 Lewis Hall, Montana State University, Bozeman, MT 59717,
wdavis@montana.edu

The Powder River Basin in Wyoming and Montana is currently undergoing one of the
world’s largest coalbed natural gas (CBNG) developments. Potential exists for substantial ef-
fects on aquatic ecosystems because CBNG development involves production and disposal of
large quantities of coalbed ground water that differs from surface waters. We used four difter-
ent approaches to determine the effects of coalbed natural gas development on fish assemblag-
es in streams of the Powder River Basin in 2005 and 2006. First, we compared fish assem-
blages in streams with CBNG development and streams without development. Second, we
compared the longitudinal distribution patterns of fish assemblages at multiple points above
and below CBNG development. Third, we compared fish assemblages present in 2006 to fish
survey data from the mid 1990s in areas with and without CBNG development. Finally, we
compared growth and survival of native fish in streams with and without CBNG development.
Several fish metrics and an index of biotic integrity were used to compare fish assemblages in
relation to the status of development within a drainage area. Streams in drainages with CBNG
development on average had lower species richness than those without development.

SPATIOTEMPORAL VARIATION IN PRAIRIE STREAM FISH ASSEMBLAGES

Jason A. Mullen, Robert G. Bramblett, Christopher S. Guy and Alexander V. Zale, Montana
Cooperative Fishery Research Unit, 301 Lewis Hall, Montana State University, Bozeman, MT
59717, jmullen@montana.edu

Fisheries biologists must be certain that their samples represent true parameters to make
sound management decisions. Thus, assessing the spatiotemporal variation of fish assemblag-
es in Montana prairie streams will allow for a better understanding of these ecosystems and
their management. We used stratified random sampling to select five tributaries of the Yel-
lowstone River that represent a gradient of stream sizes. To assess spatial variation, fish were
sampled at sites arrayed from the confluence to the headwaters of each stream during June and
July 2005 and 2006. To assess temporal variation, downstream, middle, and headwater sites,
1.e., drainage position, were sampled on each stream in spring 2005 and summer and fall 2005
and 2006. In general, species richness increased with increasing watershed size trom 16 to 26
species. Species richness varied spatially and decreased from downstream to upstreamn sites.
Speciesrichness in the smallest stream varied spatially from 12 to 0 (CV = 86.73) species:
likewise, species richness varied from 16 to 2 (CV = 41.63) in the largest stream. The down-
stream site of the largest stream exhibited the greatest temporal variation in species richness—
trom 16 to 9 species (CV = 1.03). Overall, species richness did not vary consistently among
seasons. Canonical correspondence analysis showed that drainage position and proportion of
fine substrate were significant in explaining the most variation in fish assemblage structure.
Given logistic and monetary constraints, we suggest that biologists design their surveys to
maximize spatial coverage to adequately characterize fish assemblages of prairie streams.
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ASSESSMENT OF POST-STOCKING DISPERSAL OF AGE-1 PaLLID
STURGEON: IMPLICATIONS FOR ACCLIMATION

Eric W. Oldenburg and Christopher S. Guy, Montana Cooperative Fishery Research Unit, 301
Lewis Hall, Montana State University, Bozeman, MT 59717, ewola@montana edu

William M. Gardner, Montana Department of Fish, Wildlife and Parks, P.O. Box 938. Lewistown,
MT 59457, fwplew(tein.net

A propagation program for pallid sturgeon (Scaphirhvnchus albus) in the upper Missouri
River was implemented by the USDI Fish and Wildlife Service in 1997. However, evidence
suggests that many hatchery-reared pallid sturgeon are experiencing significant downstream
post-stocking dispersal, negatively affecting their recruitment. Therefore, the objective of
this study was to evaluate the eftects of acclimation to flow and site-specific water conditions
on post-stocking dispersal of age-1 pallid sturgeon. Fish from three acclimation treatments
were radio-tagged, released at two locations, and monitored using passive remote telemetry
stations. Treatment 1 fish were acclimated to tlow and site specific water conditions in tanks
along the Marias River. Treatment 2 fish were acclimated to flow in tanks at the Bozeman
Fish Technology Center (BFTC), and Treatment 3 fish were reared with no acclimation at
the BFTC. In 2005 Treatment 2 experienced 100 percent mortality. Further, Treatment 1 fish
drifted less, experienced lower mortality, and nearly twice as many fish remained in suitable
pallid sturgeon habitat than Treatment 3 fish. In 2006, drift rates, mortality rates, and fish
remaining in suitable habitat were similar among treatments. In both years, all pallid sturgeon
drifted less in the lower reaches ot the study area where more sand substrate 1s present. Fin
curl was present in nearly all individuals in 2005, and 28 percent of individuals in 2006. These
data suggest that acclimation can reduce post-stocking dispersal when fin curl is present.

PorurLATION ViaBILITY OF ARCTIC GRAYLING IN THE GBBON
RIVER, YELLOWSTONE NATIONAL PARK
Amber C. Steed. Alexander V. Zale, Montana Cooperative Fishery Research Unit. 301 Lewis Hall,
Montana State University, Montana State University. Bozeman, MT 59717, asteed@ montana.edu
Todd M. Koel, Fisheries and Aquatic Sciences Section. Yellowstone Center for Resources,
P.O. Box 168, Yellowstone National Park, WY 82190, todd koel@nps.gov

Steven Kalinowski, Department of Ecology. 311-B Lewis Hall. Montana State University
Bozeman, MT 59717, skalinowski(@montana.cdu

Fluvial Arctic grayling (Thyvmallus arcticus) are presently restricted to < 5 percent of their
native range in the contiguous United States and are listed as Category 3 under the Endan-
gered Species Act. Fluvial grayling are thought to be restricted to a segment of the Big Hole
River, Montana, in which declining abundances have been observed since 1998. Although
fluvial grayling of the Madison, lower Firehole. and lower Gibbon Rivers of Yellowstone Na-
tional Park were thought to be extirpated by 1935, anglers report catching grayling through-
out the Gibbon River annually. Our goal was to determine if a viable population of fluvial
grayling persists in the Gibbon River, or if fish caught in the river are downstream emigrants
from lacustrine populations in headwater lakes. In 2005 and 2006, sixteen and fourteen
grayling respectively, were sampled from the Gibbon River by electrofishing and fly-fishing.
In both years, fry-trapping yielded no grayling at sites on the Gibbon River below the farthest
upstream barrier to headwater lakes (Little Gibbon Falls). Sixteen grayling were caught on
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a weir established above Little Gibbon Falls in 2006. Genetic analyses will be performed in
2007 on grayling within and outside of the Gibbon River System. Few grayling adults and fry
inhabit the Gibbon River, implying that a reproducing fluvial population may not exist. Our
findings may affect the potential Endangered Species Act listing of fluvial grayling while pro-
viding valuable data for sound management within and outside of Yellowstone National Park.

LAKE TrRoUT SUPPRESSION IN LAKE PEND OREILLE IDAHO —
WiLL IT WORk?

Ned J. Horner, Idaho Fish and Game, 2885 W. Kathleen Ave. Coeur d'Alene, ID. 83815,
nhorner@idfg.idaho.gov

Michael J. Hansen, University of Wisconsin, Stevens Point, 800 Reserve Street, Stevens
Point, WI 54481, mhansen@uwsp.edu

The lake trout population in Lake Pend Oreille, Idaho has been increasing exponen-
tially since about the mid 1990s threatening the collapse of the kokanee population and one
of the best adfluvial bull trout populations remaining in the Pacific Northwest. Traditional
sport angling has done little to curb lake trout population growth. Deep water trap nets were
used to estimate lake trout population abundance and evaluate harvest efficiency. Lake trout
abundance was estimated at 6400 fish > 52 cm in 2003 and 10,700 in 2005. The steep sides
and extreme depth of Lake Pend Oreille limited harvest efficiency by trap netting to about
12 percent. Based on recaptures in gill nets, the estimated population was 35,800 fish with
15,600 > 52 cm. An aggressive angler incentive program using $110,000 of Avista mitiga-
tion tunding was used to encourage harvest of rainbow and lake trout to reduce predation
on kokanee. A $10/fish bounty was more eftective at motivating anglers than rewards based
on PIT tags ($100-S2000), lottery tickets, or monthly cash drawings for every fish entered.
Anglers harvested 5800 rainbow trout and 10,800 lake trout between May and November. The
combined exploitation from netting and angling resulted in a total annual exploitation rate on
lake trout of 44 percent and total annual mortality rate of 60 percent. We conclude that lake
trout suppression can only be achieved through a combination of netting and angling. Next,
we will employ population models to estimate the number of years needed to collapse the lake
trout population in Lake Pend Oreille.

ARE ANGLERS ABLE To REDUCE LAKE TROUT ABUNDANCE IN
FLATHEAD LLAKE?

Barry Hansen, Confederated Salish and Kootenai Tribes, P.O. Box 278, Pablo, Montana 59855,
barryh@cskt.org

Flathead Lake’s native fish fauna have declined in large part from predation by intro-
duced lake trout (Salvelinus namaycush). The state and tribal co-managers completed a plan
in 2000 to reduce the lake trout population. The primary strategy to accomplish this goal
is recreational angling. We improved access and increased bag limits, number of lines. and
publicity, but have yet to substantially increase harvest > 40,000 fish. While catch rates are
high and increasing, anglers resist keeping large numbers of fish. We addressed this behavior
with fishing contests where participants receive lottery tickets for every fish they harvest.
The contests are growing rapidly, accounting for > 11,000 fish in 2006. Many have equated
the success of these contests with reduction of the lake trout population, but our data contra-
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dict this conclusion. We estimated the harvest needed to reduce the population so we could
better evaluate which tools were capable of achieving that harvest. We estimated that a total
harvest of 60,000 lake trout would result in a mortality rate sufficient to cause the popula-

tion to decline. With increased angler incentives this harvest may be achievable in two years.
However, the degree ot compensation that the increased harvest will cause 1s unknown. We
have measured reductions in growth rates and increases in age at maturity of lake trout that in-
dicate a large compensatory reserve that must be overcome. While reaching the 60,000 target
by angling appears imminent, it is presently speculative whether the additional compensatory
recruitment can be removed by angling alone.

LAKE TrRoOuUT SUPPRESSION IN YELLOWSTONE LAKE: THE REALITY
OF THis BATTLE FOrR CUTTHROAT TROUT PERSISTENCE

Todd M. Koel, Patricia E. Bigelow, Philip D. Docpke and Brian D. Ertel, Yellowstone Center for
Resources, Fisheries and Aquatic Sciences Section, P.O. Box 168, Yellowstone National Park,
Wyoming 82190, todd koel@nps.gov

Soon after the 1994 discovery of lake trout in Yellowstone Lake, Yellowstone National
Park initiated a gillnetting program aimed at suppression of the population. In 2001 our efforts
were enhanced by acquisition of a Great Lakes-style gillnetting boat and funding to support
additional staff. From 2001 to 2006 we set 105,000 net nights of gillnet (100 m/night) and
removed 170,000 lake trout. Despite this effort, lake trout remain abundant. A new spawn-
ing site was discovered in 2006, and increasing numbers of smaller, immature lake trout have
been removed for the fifth year in a row. Suppression eftorts are surely slowing the rate of
population growth, but whether or not the program will be able to suppress the lake trout
population to an equilibrium that allows cutthroat trout to co-exist is unknown. Recent results
are encouraging, in that larger, older lake trout continue to be caught with low frequency, and
the mean length of lake trout caught on spawning areas has declined each year (559 mm in
2001 as compared to 505 mm in 2006). Program effectiveness is now being evaluated through
collaboration with scientists at Montana State University and USGS Cooperative Fisheries
Research Units in Montana and Wyoming. Population models created during the next two
years, based on information collected over the past decade, will help to guide our program. As
lake trout will never be fully removed from Yellowstone Lake, the development of new, ad-
vanced techniques for improving cfficiency of suppression etforts is needed for this program
to continue long term.

LAKE TrROUT IN THE LAKES OF GLACIER NATIONAL PARK,
MONTANA

Michael H. Mecuwig and Christopher S. Guy. Montana Coopcrative Fishery Research Unit, 301
Lewis Hall, Montana State University, Bozeman, MT 59717-3460

Wade A. Fredenberg, USDI Fish and Wildlife Service. Creston Fish and Wildlife Center,
780 Creston Hatchery Road, Kalispell. MT 59901, Wade_Fredenberg@ fws.gov

Glacier National Park, Montana, contains a significant portion of natural lake habitat
available to adfluvial populations of bull trout (Sa/velinus confluentus) throughout the United
States. Because of the complex landscape in Glacier National Park some bull trout popula-
tions are relatively isolated; however, other populations are less isolated and susceptible to
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deleterious ettects of invasion by nonnative species. Ot particular concern is the invasion by
nonnative lake trout (Salvelinus namaycush), which- was introduced into the Flathead drainage
in the early 1900s. Past research has shown that invasion by lake trout may result in signifi-
cant declines in bull trout populations. However, little effort has been made to manage the
mvaston in lakes within Glacier National Park. Using historical and contemporary data we
examined the etfect of lake trout invasion on bull trout populations in the four largest lakes in
Glacier National Park west of the Continental Divide; Bowman Lake, Kintla Lake, Lake Mc-
Donald, and Logging Lake. Dramatic declines in bull trout numbers were observed over the
last 36 years; these declines were associated with an increase in the numbers of lake trout. In
2005, relative abundance (mean catch/unit effort) of lake trout was 2.85 to 4.06 times higher
than that of bull trout among lakes. These data suggested that further invasion by lake trout in
this system may have a negative effect on native bull trout populations under a management
strategy of “no action.”

LAkE Trout PoruLatien CONTROL IN LAKE PEND OREILLE,
IpaHO: REVERSING LESSONS FROM THE GREAT LAKES

Michael J. Hansen, University of Wisconsin — Stevens Point, College of Natural Resources, 800
Reserve Street, Stevens Point, Wisconsin 54481, mhansen@uwsp.cdu

Ned J. Homer, Idaho Department of Fish and Game, 2885 West Kathleen Avenue, Coeur d’Alene,
Idaho 83815, nhorner@idfg.idaho.gov

The lake trout (Salvelinus namayvcush) is widely distributed throughout the northern half
of North America, but is generally thought to be susceptible to recruitment over-fishing be-
cause of 1ts long-lived, late-maturing life history. For example, in the Laurentian Great Lakes,
the World’s largest lake trout populations were nearly extirpated by excessive fishery exploita-
tiori and predation by non-native sea lampreys. Experience in the Great Lakes shows that lake
trout stocks have been exceedingly slow to recover, largely because fishery exploitation has
been excessive. Lake trout stocks have recovered only in Lake Superior and isolated areas
of Lake Huron, whereas populations are sustained by hatchery production elsewhere in the
basin. Therefore, lake trout populations in western lakes, where the species was introduced in
the early 1900s, but i1s now negatively impacting native species such as bull trout (Salvelinus
confluentus), should be relatively easy to control through intentional programs of excessive
fishery exploitation. Why then has lake trout population control been elusive in most western
lakes? We suspect that fishery exploitation has not been high enough to drive lake trout popu-
lations into collapse 1n most western lakes. In contrast, population modeling suggests that
exploitation on the lake trout population in Lake Pend Oreille, Idaho, during 2005-2006 will
cause the population to collapse, it maintained for at least several years, If successful, the lake
trotit population control program on Lake Pend Oreille will provide fishery managers through-
out the West with a formula for similar programs elsewhere.
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SimMPLE PoruLaTiON MODELS: WHAT CaN THEY TELL Us ABOuT
LAKE TROUT SUPPRESSION?

Lisa Eby and John Syslo, Division of Biological Sciences, 32 Campus Drive, University of
Montana, Missoula, Montana 59812, lisa.eby@umontana.edu

Simple population model projections and elasticity analyses have been used in evaluating
and prioritizing techniques tor population conservation. These types of analyses have been
particularly effective in comparing the relative impact of difterent conservation efforts. These
same techniques can help us compare potential lake trout population suppression efforts. We
built an age-based matrix model for a lake trout population and parameterized it with both un-
published data of lake trout in Flathead Lake and other published demographic studies of lake
trout. We then examined multiple model simulations to begin to evaluate potential suppression
scenarios for a newly established lake trout population. Overall lake trout adult survival had
high elasticity values, implying that a proportional change in demographic rates of this life
stage would produce a relatively large impact on population growth rates. Eradication often
requires decreased survival of multiple life stages. Techniques that reduce egg survival in
addition to decreased adult survival can influence population numbers substantially. Scenarios
with adult and egg survival reduced (75 and 50%, respectively). population sizes decreased by
one-half after 15 years over reducing adult survival alone. This benefit of increased egg mor-
tality 1s dependent upon the role of density-dependence in early life history stages. Finally, we
examined scenarios associated with delaying suppression a decade as the population continues
to increase. As expected, to either maintain the lake trout population at a set reduced level or
eradicate the population, delaying suppression efforts results in either more or a longer effort
required to achieve a similar end point.

ANALYZING TRADEOFFS BETWEEN THE THREAT OF INvasiON By
NONNATIVE TROUT AND EFFECTS OF INTENTIONAL 1SOLATION FOR
NATIVE WESTSLOPE CUTTHROAT TROUT USING A BAYESIAN BELIEF
NETWORK

Douglas P. Peterson, USDI Fish and Wildlife Service, 585 Shepard Way, Helena, MT 59601,
doug_peterson(w fws.gov

Bruce E. Rieman and Michael K. Young, USDA Forest Service. Rocky Mountain Research Station,
322 E. Front St, Suite 401, Boise, ID 83702, brieman(@fs.fed.us

Jason B. Dunham, US Geological Survey, FRESC Corvallis Research Group, 3200 SW
Jefferson Way, Corvallis, OR.750.7397, jdunham(wusgs.gov

Kurt D. Fausch, Department ot Fish. Wildlife, and Conservation Biology, Colorado State
University. Fort Collins, CO 80521-1474, kurtf@warnercnr.colostate.cdu

Conservation of inland cutthroat trout can involve either the placement or removal of mi-
gration barriers to address threats from invading species and habitat fragmentation. respective-
ly. Such efforts may proceed without a formal mechanism for considering potential tradeoffs
from addressing these competing threats. A consistent decision process would include an
analysis of when and where intentional isolation or removal of barriers 1s most appropriate, and
we explored the application of a Bayesian belief network (BBN) as a tool for such analyses. We
focused on westslope cutthroat trout (Oncorhvnchus clarkii lewisi) and nonnative brook trout
(Salvelinus fontinalis), and current understanding of environmental factors influencing both
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species, their potential interactions, and the effects of isolation on the persistence of individual
cutthroat trout populations. Analysis indicated the tradeoft between isolation and invasion
was strongly influenced by the size of the stream network (or cutthroat trout population)

to be isolated and existing demographic linkages within and among cutthroat trout popula-
tions. Intentional isolation was predicted to benefit demographically isolated cutthroat trout
populations facing certain invasion by brook trout. The relative benefits of isolation depended
strongly on the size and quality of isolated habitat. Intentional isolation generally reduced the
probability of persistence for migratory populations regardless of invasion threat. The BBN
does not provide a decision; rather it allows a biologist or manager to explore management
options within streams and prioritize conservation actions among streams with a transparent
and consistent logic. It can also facilitate discussion that encourages clarification of conserva-
tion values, management goals, and biological uncertainties.

FisH BARRIER DESIGN IN NORTHCENTRAL MONTANA

David C. Moser, Montana Fish, Wildlife and Parks, 4600 Giant Springs Road, Great Falls MT
59405, dmoser@fs.fed.us

Genetically unaltered westslope cutthroat trout (Oncorhynchus clarkii lewisi) in north
central Montana (Missouri River Drainage) currently occupy less than 3% of their historical
habitat. Declines in westslope cutthroat trout abundance and range in north central Mon-
tana are primarily attributable to hybridization with introduced rainbow trout Oncorhynchus
mykiss and competition with introduced brook trout (Salvelinus fontinalis). In many in-
stances protection and short term restoration of extant stocks of westslope cutthroat requires
immediate suppression of brook trout and construction of fish barriers. Barrier construction
has been a process of adapting various designs, which either use height or current velocity to
block fish, to site conditions. Construction methods have included blasting and chipping out
native bedrock, pouring concrete, anchoring of native materials, use of gabions, and instal-
lation of perched culverts. Design and funding considerations will be discussed along with
advantages and difficulties associated with each barrier method. Responses of westslope cut-
throat populations to blockage and removal of non-native brook trout using electrofishing has
been uniformly positive and in some cases dramatic.

ErrecTs OF RoAD CULVERTS ON EASTERN MONTANA PRrAIRIE FIsH
ASSEMBLAGES

Leo R. Rosenthal and Thomas McMahon, Department of Ecology, Fish and Wildlife Program,
Montana State University, Bozeman, MT 59717, Irosenthal@montana.edu

Joel Cahoon, Department of Civil Engineering, Montana State University, Bozeman, MT 59717,
Jjoelc@ce.montana.edu

Robcrt Bramblett, Montana Cooperative Fishery Research Unit, 301 Lewis Hall, Montana State
University, Bozeman, MT 59717, bbram@montana.edu

Matt Blank , Western Transportation Institute, Montana State University, P.O. Box 174250,
Bozeman, MT 59715, mblank@coe.montana.edu

Road culverts can restrict passage of fish migrating between seasonal habitats. The devel-
opment of new roads, as well as the repair and upgrade of existing roads, has led to research
addressing the effects culverts have on fish populations. The majority of this research has

132 © Intermountain Journal of Sciences, Vol. 13, No. 4, 2007

—




tocused on salmonid species, and the effect of culverts on movements of small-bodied, weak
swimming species is largely unknown. Fish passage within a species-rich assemblage of prai-
rie fishes was examined in two tributaries of the lower Yellowstone River having a variety of
culvert types. Passage restriction at culverts was determined using a combination of existing
fish passage models, mark-recapture experiments, and patterns of longitudinal fish distribution
above and below culverts. Fish movement was not significantly ditferent through culvert ver-
sus natural reaches for most species (£ > 0.05). Additionally, few differences were observed
in relative abundance and species richness above and below culvert crossings. A survey of
culverts throughout much of eastern Montana showed that the conditions observed in study
culverts were typical of many low-gradient, prairie streams. Many culverts had small outlet
drops, low gradients, contained natural substrate, and low water velocities similar to those of
natural reaches. Our results suggest that in these conditions, culverts may allow for adequate
passage of most prairie species. However, more research is needed to determine what thresh-
olds in these variables negatively influence passage of prairie fishes.

USE OF PiTt TAG-DETECTING ANTENNAS T0O ASSESS CULVERT
PASSAGE OF YELLOWSTONE CUTTHROAT TROUT AND
RAINBOW TROUT IN MULHERIN CREEK, A TRBUTARY

Or THE YELLOWSTONE RIVER

Andrew Solcz and Thomas E. McMahon, Department of Ecology, Montana State University,
Bozeman, Montana 59717, asolcz@montana.edu

Joel Cahoon, Departiment of Civil Engineering, Montana State University. Bozeman MT 59717,
joelc@ce.montana.cdu

Robert Gresswell, USGS Northern Rocky Mountain Science Center, Bozeman, Montana 59717,
bgresswell@usgs.gov

Road crossing culverts create passage barriers during fish migration and, as a result,
there are various tools for predicting passage success. Most tools have not been field-tested
and give a “yes” or “no” answer to passage success. However, an estimate of the probability
of passage could be more useful given that success is contingent on dynamic interactions of
fish size, discharge, water temperature, and hydraulic conditions. We utilized half-duplex
PIT (passive integrated transponder) tags to assess the probability of passage of Yellowstone
cutthroat trout and rainbow trout in relation to biotic and abiotic factors among three different
culvert types on a spawning tributary to the Yellowstone River. Velocities were significantly
different between smooth box, baffled box and smooth circular culverts but did not differ
significantly between a natural stream reach and one baffled box culvert. There was a positive
linear relationship between number of attempts and velocity and a negative linear relationship
between number of attempts and drop height, most likely due to culverts with lower velocity
having larger drop heights. Time required for passage was inversely related to water velocity.
Culverts where velocities were most similar to natural reaches allowed fish to pass multiple
times in both directions and some remained in the culvert for up to 22 hr. These results show
that culverts that simulate natural conditions are most efficient for allowing fish passage and
that PIT tags are an efficient method for determining not only probability of passage success
but also can provide measures of passage difficulty.
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FisH PASSAGE PLANNING AND DEVELOPMENT FOR BuLL TroOUT AT
THomPSON FaLLS DAM, MONTANA

Ginger G. Gillin, GEI Consultants, Inc., 127 East Front Street, Suite 216, Missoula, MT 59802,
ggillin@geiconsultants,com

L. Brent Mabbott , PPL Montana, 45 Basin Creek Road , Butte, MT 59701,
Ibmabbott@pplweb.com

PPL Montana is the owner of the Thompson Falls Dam (Project), built in 1917 on the
Clark Fork River near Thompson Falls, Montana. The listing ot the bull trout as a threatened
species under the Endangered Species Act prompted the preparation of a biological assess-
ment (BA) to assess the impacts that the Project may be having on bull trout (Sa/velinus con-
fluentus). and to make recommendations about possible conservation measures to reduce those
impacts. That BA concluded that the Project might adversely affect bull trout, in large mea-
sure due to a lack of upstream fish passage. An Interagency Technical Advisory Committee
was established to help guide PPL Montana in their efforts to conserve bull trout by providing
upstream passage. Proper location of a fish collection tacility is critical to the success ot an et-
fective fish passage solution. In order to find the most effective location for the fishway, trout
were radio tagged, and stationary receivers were positioned at key locations to continuously
monitor fish movements. Results indicated that trout migrate upstream to the main dam, the
upstream most location in the tailrace, during the early spring. Theretfore, the main dam was
selected as the fishway site. An alternatives analysis assessed three potential fishway configu-
rations at that site. The Interagency Technical Advisory Committee recommended the right
bank full height ladder alternative, and PPL Montana concurred. This fishway is currently
being designed, and will include fish sampling facilities that will allow maximum operational
flexibility for fisheries managers.

EXPECTED CHANGES To THE DISTRIBUTION, ABUNDANCE AND LIFE
History EXPRESSION OF FisHES FoLLOWING THE REMovaL OF A
MONTANA HYDROELECTRIC DAM

David A. Schmetterling. Montana Fish, Wildlife and Parks, 3201 Spurgin Road,
Missoula, MT 59804, dschimetterling@mt.gov

Milltown Dam has fragmented the Clark Fork watershed sincel 907. Historically, fish
used large, connected, ecologically and geographically distinct habitats spanning hundreds of
kilometers to express difterent stages of their life histories. The dam as not allowed upstream
fish passage, has limited downstream fish movements and created a reservoir that has fostered
a population of exotic northern pike. Recent studies show the dam’s continued aftect on an
enormous geographic scale. Milltown Dam annually impedes migrations of tens of thousands
of fish, and data suggest that fish that migrate to the dam do not spawn once their migration
is impeded. Native migratory fishes like westslope cutthroat trout and bull trout have been
especially aftected by the dam but their annual presence at the dam suggests the potential to
reestablish fluvial life history forms and enhance local or up-river populations. Milltown Dam
will be removed in the next few years and the watershed will once again regain connectivity.
Biotic changes from dam removal will range from drastic local changes in species composi-
tion, fish densities, and unimpeded fish passage. However, on most scales, the changes will be
subtle and offer populations more resilience and better expression of lite history tactics.
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RESTORATION PLAN FOR THE CLARK FORK RIVER AND BLACKFOOT
RiIVER NEAR MiLLTOWN DaAM

John M. Muhlfeld, River Design Group, Inc., 5098 Highway 93 South, Whitefish. MT 59937,
jmuhlfeld@riverdesigngroup.net

In 2005, a consent decree set torth the terms and conditions for the removal of Milltown
Dam near Bonner, Montana. Constructed in 1907 at the confluence of the Blackfoot and Clark
Fork rivers, Milltown Dam is a fish passage barrier and impounds ~ 6.6 million cubic yards of
contaminated sediments transported to Milltown Reservoir from upstream historical mining
in Butte and Anaconda. The State of Montana, in consultation with the Confederated Salish
and Kootenai Tribes and the USDI Fish and Wildlife Service, are developing a plan that will
restore the Clark Fork and Blackfoot rivers to naturally functioning, free-flowing fluvial sys-
tems. Project goals include 1) maintaining water quality, 2) accommodating sediment trans-
port and channel dynamics, 3) providing habitat for native fishes and other trout, 4) creating
functional wetlands and riparian communities, 5) enhancing visual and aesthetic values, and
6) providing safe recreational opportunities compatible with other restoration goals. Design
approaches are process and form based and include stream classification, regional hydraulic
geometry relationships, regime and tractive force equations, and one and two-dimensional
flow and sediment transport computations. These approaches are being used to meet both eco-
logical and stability objectives. Preliminary results indicate that the most probable state of the
rivers is a slightly entrenched, meandering, gravel-dominated. ritfle-pool channel transitioning
to a moderately entrenched channel near the confluence with the Blackfoot River. Following
restoration activities, fish passage will be restored resulting in the full expression offl uvial life
histories for species that include bull trout, westslope cutthroat trout, and large-scale suckers.

INFLUENCE OF MIGRATORY BARRIERS ON GENETIC DIVERSITY
AND SIMILARITY AMONG BuLL TrouTt PoruLATIONS IN GLACIER
NATIONAL PARK, MONTANA

Michael H. Mecuwig and Christopher S. Guy, Montana Cooperative Fishery Research Umit, 301
Lewis Hall, Montana State University, Bozeman, MT 59717, mmeceuwig@ montana.edu

Wade A. Fredenberg, USDI Fish and Wildlife Service, Creston Fish and Wildlite Center,
780 Creston Hatchery Road, Kalispell, MT 59901, Wade Fredenberg fws.gov

Steven T. Kalinowski, Department of Ecology, 311-B Lewis Hall, Montana State University,
Bozeman, MT 59717, skalinowski(@montana.edu

Adfluvial populations of bull trout (Salvelinus confluentus) in Glacier National Park,
Montana, occupy a complex landscape of interconnected and fragmented lake habitat. Natural
barriers, e.g., waterfalls, may limit migration among available habitat and result in fragmenta-
tion and isolation of some populations. Polymorphic microsatellite loci were used to examine
patterns of genetic diversity and similarity among populations of bull trout in Glacier National
Park and to examine differences between populations isolated by migratory barriers and those
occupying more interconnected habitat. One hundred ninety-six bull trout, comprising 16 pop-
ulations, were genotyped at 10 microsatellite loci. Five populations were isolated by migra-
tory barriers, i.e., waterfalls with a vertical drop > 1.8 m. Expected heterozygosity (averaged
across loci) varied from 0.18 to 0.73 among populations and was lower on average for popula-
tions isolated by barriers (0.27 + 0.09) compared to those not 1solated (0.61 = 0.0%). Allelic
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diversity (averaged across loci and adjusted for sample size) varied from 1.47 to 3.45 among
populations and was lower on average for populations isolated by barriers (4.53) compared to
those not isolated (6.46) based on a hierarchical classification. Pairwise Fst values varied from
0.00 to 0.69 with larger values representative of comparisons between populations isolated

by barriers. These data indicated that natural barriers have influenced genetic diversity and
similarity among bull trout populations in Glacier National Park.

Bi1G CoUuLEE: AN ATTEMPT TO THWART EXTINCTION

Stan Vansickle and Michael Enk, USDA Forest Service, Lewis and Clark National Forest,
P.O. Box 869, Great Falls, Montana 59403, svansickle@fs.fed.us

Westslope cutthroat trout (WCT, Oncorhynchus clarkii lewisi), in Big Coulee Creek were
first surveyed in 1995 after the USDA Forest Service received information from Montana Fish
Wildlife and Parks. Other headwater tributaries of Highwood Creek were later inventoried and
it was determined that the WCT in Big Coulee were the last extant population in the drainage.
Information concerning Big Coulee showed that if action was not taken quickly, this small
remnant population of native fish would likely become extinct. To prevent their loss, fishery
managers faced many challenges: competition/predation by brook trout, habitat degradation,
and illegal angler harvest. Habitat improvement and fishery projects have been implemented
to protect these aboriginal westslope cutthroat. At the end of the 2006 field season, brook trout
had almost been eradicated and a fish migration barrier was successtully stopping immigra-
tion of non-native fish. The WCT population is now rebounding with dramatic increases in
juveniles and adults. Due to collaborative efforts of the USDA Forest Service, Montana Fish,
Wildlife and Parks, and a number of volunteers there are still WCT in the Highwood Basin.

BARRIER ASSESSMENT OF THE CHADBOURNE DIVERSION DaM ON
THE SHIELDS RIVER

Matt Blank, Western Transportation Institute, Montana State University, P.O. Box 174250,
Bozeman, MT 59717, mblank(@coe.montana.edu

Mike Cox and Drake Burford, OASIS Environmental, P.O. Box 582, Livingston, MT 59047,
mike.cox@oasisenviro.com

The Shields River supports widely distributed populations of Yellowstone cutthroat trout
(Oncorhynchus clarkii bouvieri) that show little to no evidence of introgression with rainbow
trout (O. mykiss) or westslope cutthroat trout (O. ¢. lewis i). The Chadbourne diversion dam,
approximately 12.5 river miles upstream ot the confluence with the Yellowstone River, is
suspected to be a partial barrier to upstream passage of large trout. We performed a fish pas-
sage assessment of the diversion using a combination of hydraulic modeling under a range of
flows combined with fish swimming and leaping abilities of Yellowstone cutthroat. rainbow,
brown (Salmo trutta) and brook trout (Salvelinus fontinalis) to characterize its barrier status.
We analyzed three potential passage scenarios: (1) the development of a side-channel that
bypasses the diversion at high flows, (2) the potential for trout to leap over the structure, and
(3) the potential for trout to pass through a keyhole or notch in the structure. Results indicate
that a side-channel may form at flows exceeding the 2-year recurrence interval (RI) when the
diversion is operating with wooden planks in place and a 10-yr RI when the diversion is oper-
ating without wooden planks in place. The analysis also indicated that the leap heights are too
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great for all operating scenarios and flows. However, the analysis indicated that large trout of
all four species might pass the structure by swimming up the key hole or notch at some flows.

Fist LOSSES TO IRRIGATION DIVERSIONS ON TwO TRIBUTARIES OF
THE BITTERROOT RIVER, MONTANA

Leslie Bahn and Alexander V. Zale, Montana Cooperative Fishery Research Unit, 301 Lewis Hall,
Montana State University, Bozeman, MT 59717, Ibahn@montana.edu

Christopher G. Clancy, Montana Fish, Wildlife, and Parks, 316 North 3rd Street,
Hamilton, MT 59840, cclancy(@fs.fed.us

Mark Lere, Montana Fish, Wildlife, and Parks, PO Box 200701, Helena, MT 59620, mlere@ mt.gov

Withdrawals of surface water for irrigation and stock water leave the mainstem of the
Bitterroot River and its tributaries chronically dewatered during the irrigation season. These
water withdrawals aftect local trout populations by entraining migratory trout in irrigation di-
version canals at multiple life stages, and through the loss and degradation of available habitat
for aquatic species. Irrigation losses may be responsible in part for the low abundances and
restricted distributions of migratory native westslope cutthroat trout (Oncorhynchus clarkir)
lewisi and bull trout (Salvelinus confluentus) in this system. Information about entrainment
rates of fish into irrigation diversion canals and the factors that influence these rates is limited.
Our goals were to quantity entrainment of fish into seven irrigation diversions on Lost Horse
Creek and five irrigation diversions on Tin Cup Creek, two tributaries of the Bitterroot River,
and to identify characteristics of these diversions that correlate with rates of entrainment. We
sampled fish species by snorkeling, electrofishing, fry trapping, and reconnaissance at the end
of the irrigation season at 60 sites in 2005 and 54 sites in 2006. In August, the period of peak
abundances of entrained fish, we estimated 5525 fish in 2005 and 3372 fish in 2006 to be pres-
ent in Lost Horse Creek diversions. We estimated 1904 fish in 2005 and 1158 fish in 2006 to
be present in Tin Cup Creek diversions in August. The highest entrainment of fish occurred in
canals diverting the greatest amounts of water.

Erricacy OF FisH SCREENS AT PREVENTING ENTRAINMENT OF
WESTSLOPE CUTTHROAT TROUT JUVENILES IN THREE IRRIGATION
CANALS OF SKALKAHO CREEK, MONTANA

Ryan A. Hamish and Alexander V. Zale, Montana Cooperative Fishery Research Unit, 301 Lewis
Hall, Montana State University, Bczeman. MT 59717, rharnish@ montana.edu

Christopher G. Clancy, Montana Fish, Wildlife, and Parks. 1801 N. st St., Hamilton, MT 59840,
cclancy(@fs.fed.us

Fish screens have been installed to prevent fish loss in many irrigation canals of the
western U.S., costing millions of dollars annually. However, few studies have attempted
to evaluate the effectiveness of fish screens. Our goal was to determine the etficacy of fish
screens installed in three of seven irrigation canals on Skalkaho Creek, a tributary of the
Bitterroot River. Fish screen efficacy was quantified using half-duplex PIT tags and PIT
tag-detecting antennae located in the headgate opening(s). around the bypass pipes. and in the
canal downstream from the fish screens. Throughout the irrigation season, juvenile westslope
cutthroat trout (Oncorhynchus clarkii lewisi) were captured, PIT-tagged. and introduced into
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each screened canal between the headgates and the fish screen. Fish screens in the Highline,
Ward, and Hughes canals prevented entrainment of 97.5 percent (116 of 119), 96.7 percent
(116 of 120), and 74.2 percent (72 of 97) of the PIT-tagged fish introduced into the canals,
respectively. Whereas none of the PIT-tagged fish became entrained beyond the screens, 9.5
percent (32 of 336) remained in the canals upon headgate closure. Seventy-percent (21 of 30)
of the PIT-tagged fish introduced into the Hughes Canal two weeks prior to headgate closure
remained in the canal because no water was being bypassed and the headgates were not open
enough to provide an easy upstream exit. If not rescued, fish remaining in the canal upon
headgate closure would have perished. Fish screens are an effective management tool for re-
ducing irrigation canal entrainment but their effectiveness varies among specific installations.

SEASONAL AND SPAWNING MOVEMENTS OF GENETICALLY PURE AND
HyYBRIDIZED WESTSLOPE CUTTHROAT TROUT IN THE FAN CREEK
DRAINAGE, YELLOWSTONE NATIONAL PARK

Carrie Brooke. Montana Cooperative Fisheries Research Unit, 301 Lewis Hall, Montana State
University. Bozeman, MT 59717, cebrooke@montana.edu

Once the dominant salmonid of the Gallatin River, westslope cutthroat trout (Onco-
rhynchus clarkii lewisi) have been reduced to four isolated headwater populations in this
river drainage. We used radio telemetry to investigate the seasonal movement of westslope
cutthroat trout and hybrids in the Fan Creek drainage, focusing on the North Fork. Fish were
tracked for an average of 60 days throughout the summer of 2001 and an average of 262 days
throughout the end of 2001 and 2002. Westslope cutthroat trout moved an average ot 2143 m
in the summer of 2001 and an average of 2990 meters throughout the study period of 2001 -
2002. The majority of movement for 2001-2002 occurred in the spring and summer months,
whereas sedentary behavior was observed in the fall and winter months. R1/R4 inventory data
was collected tor the North Fork of Fan Creek and personal observation was used for the main
stem. Westslope cutthroat trout were relocated in areas of increased instream habitat complex-
ity and a high percentage of cover in the North Fork of Fan Creek. There was no discernable
difterence found in habitats where fish were relocated and where fish were not located in the
North Fork of Fan Creek. In the mainstem, westslope cutthroat trout were relocated in areas
where deep bends provided undercut banks and areas with root wads. In summation, fish
moved throughout the Fan Creek drainage throughout the study. Adequate habitat appeared to
be provided for fish to remain in the North Fork for all seasons.

MOVEMENT OF ANGLERS AND SEDIMENT TRANSPORT: IMPLICATIONS
FOrR MoOVING AQUATIC NUISANCE SPECIES

Kiza K. Gates, Christopher S. Guy, and Alexander V. Zale, Montana Cooperative Fishery Research
Unit, 301 Lewis Hall, Montana State University, Bozeman, MT 59717, kgates@montana.cdu

Travis B. Horton. Montana Fish, Wildlite and Parks. 1420 East 6th Ave., Helena, MT 59620,
thorton@mt.gov

Movement of anglers among rivers presents a potential pathway for the spread of whirl-

ing disease and other aquatic nuisance species (ANS). The objective of this study was to
quantify the movement of anglers in southwestern Montana and the quantity of sediment they
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carry on angling equipment. Anglers were surveyed at randomly selected high use fishing
access sites on six rivers in southwestern Montana. Survey questions focused on locationg of
angling trips in the past 30 days, planned fishing trips for the next 7 days, equipment cleaning
practices, and aquatic nuisance species awareness. In addition to the questionnaire, sediment
samples were collected from boots and waders with a pressure sprayer. Mean distance trav-
eled by Montana residents from their home to the survey site was 115 km and 1738 km for
non-residents. The median number of fishing access sites used during the previous 30 days
by resident and non-resident anglers was three. Non-residents tished in more states in the
previous 30 days than residents and traveled further distances to fish in the previous 30 days
than residents. Mean quantity of sediment carried on one boot-wader leg was 8.39 g (£ 1.5,
95% CI). Combining angler movement data, sediment quantity carried, and fishing license
data, anglers in southwestern Montana are potentially moving thousands of kg of soil among
fishing access sites every year making transport of ANS highly likely. Control of future ANS
intestations will be difficult unless sediment transport is addressed.

ErfrecTs OF WATER TEMPERATURE AND ANGLING ON MORTALITY
OF SALMONIDS IN MONTANA STREAMS

James W. Boyd and Christopher S. Guy, Montana Cooperative Fishery Research 1init,
301 Lewis Hall. Montana State University, Bozeman, Montana 59717, boyd/« montana.edu

Travis B. Horton, Montana Fish, Wildlife and Parks, 1420 East Sixth Ave., Helena. MT 59620,
thorton@montana.gov

Stephen A. Leathe, PPL Montana , 45 Basin Creek Road , Butte, MT 59701

Effects of catch-and-release angling on salmonid mortality during periods of elevated (>
20 °C) water temperatures are largely unknown. In addition, few field studies have quantified
salmonid mortality associated with angling during varying times of diel temperature cycles.
Thus, our objectives were to quantify post-release salmonid mortality during elevated summer
water temperatures and cooler fall water temperatures, and quantitfy mortality from morning
and evening angling events. Angling occurred on the Gallatin and Smith rivers. Anglers were
allowed to use only fly-fishing gear and techniques, without any other restrictions. Angled
fish were transported from the anglers to in-situ holding cages and monitored for 72 hr. Mean
rainbow trout (Oncorhynchus mykiss) mortality during summer varied from 7 percent in the
Gallatin River to 9 percent in the Smith River, whereas brown trout (Salmo trutta) mortal-
ity varied from 0 percent in the Gallatin River to 8 percent in the Smith River. Mountain
whitefish (Prosopium williamsoni) mortality varied from 2 percent in the Gallatin River to 21
percent in the Smith River. No mortalities for any species occurred in either river during fall
sampling. Rainbow trout (7 = 125) and mountain whitefish (» = 114) mortality in the Smith
River differed significantly between summer and fall angling events. Ditferent diel water tem-
perature cycles between rivers likely contributed to this difterence. No significant differences
were detected between morning and evening angling events during the summer in either river.
Currently, it appears that mortality associated with catch and release angling during elevated
water temperatures (> 20 °C) is relatively low for rainbow trout and brown trout.
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ENVIRONMENTAL CONDITIONS AFFECTING THE Toxicirty OF
PiscCICIDES

Peter J. Brown and Al V. Zale, Montana Cooperative Fishery Research Unit, 301 Lewis Hall,
Montana State University, Bozeman, MT 59717, pbrown@montana.cdu

The piscicides rotenone and antimycin are important tools in fisheries conservation but
their application is inetficient and not always eftective. We examined the persistence of
both piscicides in the laboratory and field to determine the causes of their detoxification. The
effects of sunlight and turbulence were isolated in the laboratory and studied using 96-hr tox-
icity tests. Sunlightrapidly detoxified both rotenone and antimycin. Turbulence affected an-
timycin more than rotenone. The interactive etfects of combined stream characteristics were
measured in streams using a single drip station and sentinel fish at 100-m intervals. Stream
characteristics were measured along the entire reach that detoxified rotenone. Environmental
characteristics most abundant in the stream section that detoxified rotenone were identified us-
ing logistic regression. The abundance of substrates >150-mm diameter, total dissolved solids,
and oxidation reduction potential were significantly related to the persistence of rotenone in
streams. The predictive ability of models was good using reclassification procedures. How-
ever, the predictive ability of the models will need to be tested in streams before they can be
used in future piscicide applications. This information will make piscicide use more efficient
and etfective by reducing the uncertainty associated with its application.

CoLLEcTION OF SAMPLES To DETECT HYBRIDIZATION: ONE OF
THESE THINGS MAY NoT BE LIKE THE OTHER

Matthew P. Corsi and Paul Spruell, Bivision of Biological Sciences, 32 Campus Drive # 4824,
University of Montana, Missoula MT, 59812. matt.corsi@umontana.edu

Craig Barfoot, Confederated Salish and Kootenai Tribes, 301 Main Street, Polson, Montana 59860

Hybridization is an important factor to consider for the conservation of many native
stream fishes. Fisheries biologists often collect samples to test for hybridization where there is
ready access to stream habitats or in spatially limited stream reaches. Because stream salmo-
nids are highly mobile animals and rapidly re-assort into mixed stock assemblages, it is often
difficult to interpret the meaning of results obtained for hybridization assays at the population
level. We have assayed 35 samples (17 = 14-35 fish) at five codominant diagnostic microsatel-
lite loci to determine the geographic distribution of hybrids in the Jocko River Basin. Samples
were collected in 100-m sections with a backpack electrofisher. We detected hybridized
individuals at only 3 of 16 sites in the South Fork Jocko River in preliminary analysis. One of
those sites was non-adjacent to the other two indicating the distribution of hybrid fish in that
system is variable. To design a robust sampling strategy to determine the hybridization status
of a population, we assessed the spatial variability of samples in 47 stream km of the upper
Jocko River drainage.
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TRACKING FrLuviAlL CUTTHROAT TROUT MOVEMENTS WITH STABLE
IsOTOPE MARKERS IN A STREAM NETWORK

Adam Sepulveda and Winsor Lowe, Division of Biological Sciences, 32 Campus Drive # 4824,
University of Montana, Missoula, MT 59812, adam.sepulveda/aimso.umt.cdu

Warren Colyer, Trout Unlimited, 249 South 100th W., Providence, UT 84332, weolyer(@tu.org

Movement between environments is a common phenomenon across taxa because it
allows individuals to match their phenotype to the biotic and abiotic conditions that maxi-
mize fitness. Flowever, biologists and managers did not consider movement between distinct
habitats important for stream-resident fishes until recently because field methods and monitor-
ing favored relocating immobile fish or fish large enough for tags. As a result, little is known
about the frequency of movement in stream fishes and the critical locations that fishes move to
within a stream network. We used stable isotope analysis to provide precise information about
individual movement patterns and frequency for Bonneville cutthroat trout (Oncorhynchus
clarkii utah: BCT) combined site-specific and trophic level-specific N isotopic signatures
of BCT to estimate the tfrequency of movement to downstream environments, to identify
downstream environments that fluvial BCT move into from headwater streams, and to identify
important food resources in these habitats. '

MONTANA ARCTIC GRAYLING: STATUS, CONCERNS, AND ANTIDOTES

Jim Magee, Montana Fish, Wildlife and Parks, 730 N. Montana Street, Dillon, MT 59725,
mageejames(@mt.gov

Arctic grayling (Thymallus arcticus) have a holarctic distribution in northern latitudes
of North America and Asia. Montana Arctic grayling represent the most southerly distributed
populations of the species. Species existing at the periphery of their range are often more
susceptible to extinction due to habitat and environmental changes. Historic distribution and
abundance of fluvial (permanently stream dwelling) Arctic grayling has decreased due to a
variety of human caused and environmental factors that have imperiled the future existence
of the species in Montana. The last remaining fluvial population exists in the Big Hole River
representing ~ 4 percent of the native range in Montana. Population abundance and distribu-
tion of Arctic grayling in the Big Hole River has declined substantially. Assessing the fac-
tors that have contributed to the decline of grayling is essential to focus restoration efforts.
This presentation will provide current population abundance. distribution. age structure, and
genetic demographics of the Big Hole River grayling population. Habitat limitations, climatic
fluctuations. and potential effects of non-native fishes will be evaluated with regards to gray-
ling restoration efforts. This presentation also introduced a basin wide conservation strategy
that is essential to ensure persistence of grayling in Montana.
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CAN CANDIDATE CONSERVATION AGREEMENTS SAVE MONTANA’S
FrLuviaL Arcrtic GRAYLING?

Peter Lamothe, Montana Fish, Wildlife and Parks, 730 N. Montana St., Dillon, MT 59725,
plamothe@mt.gov

A Candidate Conservation Agreement with Assurances (CCAA) is an agreement between
the USDI Fish and Wildlife Service (USFWS) and any non Federal entity whereby non Fed-
eral property owners who voluntarily agree to manage their lands or waters to remove threats
to species at risk of becoming threatened or endangered receive assurances against additional
regulatory requirements should that species be subsequently listed under the Endangered
Species Act (ESA). The goal of the Big Hole CCAA is to secure and enhance a population of
fluvial Arctic grayling (Thvmallus arcticus) within the upper reaches of their historic range
in the Big Hole River drainage. Under this Agreement, Montana Fish, Wildlife and Parks
(MFWP) holds an ESA Enhancement of Survival Permit issued to it by USFWS and will
issue Certificates of Inclusion to non Federal property owners within the project area who
agree to comply with all of the stipulations of the Agreement and develop an approved site
specific plan. Site specific conservation plans will be developed with each landowner by an
interdisciplinary technical team made up of individuals representing MEWP, USFWS, USDA
Natural Resources Conservation Service, and Montana Department of Natural Resources and
Conservation. The conservation guidelines of the Big Hole CCAA will be met by implement-
ing conservation measures that 1) improve streamflows, 2) improve and protect the function
of riparian habitats, 3) identify and reduce or eliminate entrainment threats for grayling, and
4) remove barriers to grayling migration. We believe this program represents the best opportu-
nity to conserve the Big Hole River grayling population.

THE RESTORATION OF THE UPPER B1G HOLE WATERSHED’S
RiPARIAN AND INSTREAM HABITAT USING CANDIDATE
CONSERVATION AGREEMENTS

Jeff Everett, USDI Fish and Wildlife Service, Montana Partners for Fish and Wildlife Program,
Dillon Ranger District, 420 Barrett St., Dillon, MT 59725, Jeff Everctt@ftws.gov

The Candidate Conservation Agreement with Assurances (CCAA) for fluvial Arctic gray-
ling (Thymallus arcticus) in the upper Big Hole watershed presents a unique opportunity to
develop and implement comprehensive restoration and conservation projects on private land.
During the preliminary sing-up in 2005, 40 landowners enrolled just under 220,000 ac of pri-
vate land, representing nearly 70 percent of the private land in the project area. Site-specific
restoration plans for each property, which addresses everything from instream and riparian
restoration, grazing management, irrigation efficiency improvement, off-stream livestock
water development, entrainment and fish passage, need to be developed with consideration of
the unique physical and hydrologic characteristics of each property, as well as the agricultural
goals and objectives of each livestock operation. The cumulative effects of restoration on one
property upstream have tremendous ramifications downstream. The scale and complexity of
this undertaking, the largest of its kind ever developed in the country, relies upon the dedica-
tion and creativity of many valuable partners.
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IMPROVING STREAM FrLows IN THE UrpPer Bic HoLe UsinG
CANDID ATE CONSERVATION AGREEMENTS

Michacel J. Roberts, Montana Department of Natural Resources and Conservation, Water Resources
Division, 1424 9th Ave., Helena, MT 59620, miroberts(@mt.gov

Stream flow improvement is a key conservation guideline outlined in the Candidate Con-
servation Agreement with Assurances (CCAA) presently being implemented for fluvial Arctic
grayling (Thymallus arcticus) in the Big Hole River drainage. Eight years of drought conditions,
over-appropriation of water rights, and dependence on the beneficial use of its water for irriga-
tion, presents a water management challenge for agencies and CCAA enrollees in the upper Big
Hole basin. The Montana Department of Natural Resources and Conservation (DNRC) provides
technical support to meet this challenge through quantification and assessment of basin hydrol-
ogy, water use, and water management practices. Data have been collected from an established
flow monitoring network, tributary and mainstem synoptic stream flow measurement runs,
and water rights compliance checks. These data helped establish flow conditions prior to the
implementation ot the CCAA and provide the basis for understanding the timing and magnitude
of water use and its influence on stream flows. Water savings to be converted to stream flow
are anticipated through CCAA-associated activities with landowners such as supplemental flow
agreements, infrastructure improvements, irrigation management planning, and water rights
compliance. While it will take years to fully implement all facets of the CCAA water manage-
ment goals, improvements to river flows have already been realized. Between 2003 and 2006,
increases in river flows relative to water availability were documented. These increases can be
attributed to voluntary flow reductions by irrigators. Irrigator cooperation such as this will need
to continue to ensure the success of stream flow improvement using the CCAA.

UNDERSTANDING ENTRAINMENT DYNAMICS AND POTENTIAL
IMPLICATIONS TO THE CONSERVATION OF ARCTIC GRAYLING IN THE
BiGc HoLE RIVER

Adam Petersen, Montana Fish, Wildhife, and Parks, 730 N. Montana St., Dillon. MT 59725,
apetersen@mt.gov

Arctic grayling ( Thymallus arcticus) in the upper Big Hole River watershed display signifi-
cant migratory patterns. and as such, are susceptible to becoming entrained n irrigation ditches
during their annual migrations. The extent of entrainment and its impact to the population.,
however, is poorly understood. To gain insight into entrainment dynamics in the Big Hole River
watershed, survey and salvage efforts were conducted in 2006. We completed electrofishing sur-
veys on approximately 2 percent (42.5 mi) of the irrigation ditches owned by landowners that
have enrolled in the Big Hole Grayling Candidate Conservation Agreement with Assurances
(CCAA) Program. One of the CCAA conservation goals is to assess and minimize the effects of
entrainment on the grayling population. In 2006, five adult grayling were captured in irrigation
ditches. This represents 12 percent of all adult grayling that were captured during annual fall
population monitoring efforts by Montana Fish, Wildlife. and Parks in 2006. The implication of
these findings and previous eftorts are discussed in relation to their potential effects on grayling
population abundance and recovery efforts. Strategies to minimize entrainment may include
the installation of fish screens, changes to urrigation infrastructure, and voluntary flow reduc-
tions. Implications of these actions are also discussed in terms of their potential impact on water
rights, pending water rights legislation, and the Big Hole Grayling CCAA.
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GRAYLING REINTRODUCTION IN THE RuBy RIVER, MONTANA

Emily N. Rens, Montana Fish, Wildlife and Parks, 730 North Montana St., Dillon, MT 59725,
erens@@mt.gov

The Arctic Grayling Workgroup designated the Ruby River as a potential restoration site
for fluvial arctic grayling (Thymallus arcticus) based on an assessment of historic grayling
streams in Montana. The Ruby was chosen among candidate streams because of its long
sections of unimpeded stream, suitable habitat conditions, and relatively low densities of
non-native salmonids. Potential negative characteristics of the Ruby include access to Ruby
reservoir, and the presence of non-natives. Reintroduction etforts began in the Ruby in 1997
following the 1995 Grayling Restoration Plan. Grayling derived from the Big Hole River
were stocked as age-one and young-of-the-year. Natural reproduction of stocked grayling
was documented two different years, indicating suitable habitat was available; however, high
over-winter mortality rates illustrated the need for an alternative to stocking. Reintroduction
efforts have evolved trom stocking, to the use of Remote Site Incubators (RSIs) which emerge
grayling fry reared under selective mechanisms of the stream. RSIs have been used since 2003
and have been very successful at introducing grayling to the system. Over-winter survival
of grayling from RSIs has been documented 3 yrs in a row. Habitat enhancement projects to
increase adult pool, spawning, and rearing habitat for grayling are now complimenting RSI
efforts. Future direction of Ruby reintroductions will be determined by current revision and
updating of the Grayling Restoration Plan. This plan will revisit restoration goals, provide
genetic and brood stock management direction, and create short and long-term goals that ad-
dress connectivity, habitat, and population goals for grayling in Montana.

CHANGES IN ANGLER USE FOLLOWING AN UNAUTHORIZED WALLEYE
INTRODUCTION IN CANYON FERRY RESERVOIR

Eric L. Roberts and Steven R. Dalbey, Montana Fish, Wildlife and Parks, 930 West Custer Ave.,
Helena, MT 59620

Angler use of Canyon Ferry Reservoir has changed following an unauthorized walleye
(Sander vitreus) introduction. In summer 1986 majority of anglers targeted rainbow trout
(Oncorhynchus mykiss) (81.9%) and fished trom the shoreline (62.9%). It took an average
time ot 96 min for an angler to catch any species of fish. Following expansion of the walleye
population in the late 1990s, the majority of anglers in 2005 target walleye (69.2%) and fish
from boats (83.2%). In 2005 it took an average of 399 min to catch any species of fish. Total
angler pressure has decreased from 98,768 angler days in 1989 to 80,249 angler days in 2005.
Angler origin has changed little since walleye introduction with Lewis and Clark, Gallatin,
and Broadwater Counties representing most anglers. Percent of out of state anglers have de-
creased from a peak of 10.7 percent in 1987 to a low of 2.3 percent in 2004. Walleye contrib-
ute little to the winter fishery, however heavy predation of yellow perch (Perca flavescens) has
led to declines in winter angler pressure. With declines in perch numbers, rainbow trout have
become the primary component of the winter fishery. Since the introduction of walleye the
Canyon Ferry fishery has become less accessible to general and shoreline anglers. Predation
by walleye has reduced numbers of other sport fishes in the reservoir to the point that walleye
are currently the only sport fish that meets management goals.
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ErrecTtS OF SeiLl. ON THE KooTENAI RIVER BELOW
Lisesy Dam IN 2006

Ryan M. Sylvester, Mentana Fish, Wildlife and Parks, 475 Fish Hatchery Road. Libby, MT 59923,
rysylvester(@mt.gov

Brian L. Marotz, Montana Fish, Wildlife and Parks, 490 North Meridian Road,
Kalispell, MT 59901, bmarotz(@mt.gov

Mismanagement of reservoir elevations in the spring of 2006 caused forced spill to occur
from Libby Dam on the Kootenai River from 8 June 2006 to 27 June 2006, Spill discharge
reached a maximum of 31,000 ft* /sec (cfs), leading to the highest discharge of 55,000 cfs
from Libby Dam since regulated flows began in 1974. Spill discharges above approximately
1200 cfs cause gas supersaturation and subsequent violation of the state and federal water
quality standards of 110 percent. Gas levels reached a maximum of 133.5 percent and the 110
percent saturation level was exceeded for 1X.5 consecutive days (446 hrs) below the Dam.
Initially, higher percentages of fishes exhibited gas bubble trauma symptoms on the left bank
when compared to the right bank, but after 14 days of spill, 93.0 percent of rainbow trout,
82.0 percent of mountain whitefish, and 100.0 percent of bull trout exhibited symptoms of gas
bubble trauma. No mass mortality of fishes was seen in the river below the Dam, with the
exception of kokanee that passed over the spillway. The long term eftects on fishes below the
dam are unknown at this time, but monitoring will continue in the spring of 2007 for rainbow
and bull trout populations, downstream displacement of PIT tagged fishes, and genetic analy-
sis of the bull trout population using pre and post spill genetic analyses.

CORRECT IMPLEMENTATION OF VARIABLE FLow FLoop CoNTROL
(VARQ) AT Lisry Dam DuURrING 2006 Courp HAVE AVOIDED SPiLL
AND PREVENTED IMPACTS TO KOOTENAI RIVER FIsH

Brian L. Marotz. Montana Fish, Wildlife and Parks. 490 North Meridian Road,
Kalispell, MT 59901, bmaretz(@mt.gev

The variable low flood control strategy (VARQ) was designed to improve conditions
for resident fish species including the endangered Kootenai white sturgeon (Acipenser
transmontanus) and threatened bull trout (Salvelinus confluentus) while dam operations are
modified to recover ESA-listed anadromous fish species in the lower Columbia River. Failure
to tollow VARQ at Libby Dam during 2006 caused an uncontrolled spill and flooding in the
Kootenai River. As much as 31,000 ft* /sec (cfs) was released through the spillway, exceeding
Montana’s water quality standard of 110 percent gas supersaturation for 19 days. Gas levels
reached a maximum of 133.5 percent causing gas bubble trauma in Kootenai River fish. Flood
stage at Bonners Ferry, Idaho, was exceeded, causing some stakeholders in the U.S. and Cana-
da to doubt the eftectiveness of this flood control strategy. The U.S. Army Corps of Engineers
considered abandoning VARQ and reinstating standard flood control practices. Analysis of the
event revealed that the Corps’ discharge protocol had not been implemented as designed. Dam
discharge during April and early May was therefore insufficient to control the slightly-above-
normal inflow. Spill, flooding and gas bubble trauma in Kootenai River fish could have been
avoided if VARQ had been implemented as designed.
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INVESTIGATIONS INTO RAPID TEMPERATURE DECREASES

IN THE UrPER MADISON RIVER DOWNSTREAM FROM

QuAKE LAKE, MONTANA
Frank J. Pickett, PPL Montana, 45 Basin Creck Road, Butte, MT 59701, fjpickett@pplweb.com
Timothy B. Schulz, 32 Ballard Lane, Whitehall, MT 59759, tschulz@in-tch.com
Pat Clancy, Montana Fish Wildlife and Parks, P.O. Box 1336, Ennis, MT 59729, pclancey@mt.gov

During the review of temperature data collected from the Madison River downstream
from Quake Lake, we noticed two cases of short term, very sharp temperature decreases. On
23 June 2001, river temperature decreased 8.1 °F over 7.5 hours and on 28 July 2001, river
temperature decreased 15.2 °F over 9.5 hrs. Water temperature remained low for ~ 30 min to
1 hr and then rebounded quickly to typically normal levels. We believe that the cause for these
anomalies may be a wind driven disturbance tilting the Quake Lake thermocline allowing cool
hypolimnetic water to spill out of the Quake Lake outlet. We support this hypothesis with a
presentation of the geographical orientation of the Lake, wind data from a nearby weather sta-
tion, and temperature profile data taken from Quake Lake. Other cases of this phenomenon at
this site are identified.

EsTIMATION OF FisH AGE USING OTOLITH RELATIVE MASS

Craig P. Stattord. Division of Biological Sciences, 32 Campus Drive, University of Montana,
Missoula, MT 59812, craig.stafford@mso.umt.edu

Otolith and body growth rates are non proportional, resulting in fast growing fish with
relatively small otoliths at a given body size and vice versa. Thus use of otolith mass alone
to estimate fish age will be biased when body growth rates vary from those in the established
age versus otolith mass relationship. By accounting for the otolith mass at a given body size
(defined as otolith relative mass) it should be possible to improve age models particularly
when growth rates are variable. Herein I compared two multiple regression models incorpo-
rating otolith relative mass to predict Flathead Lake lake trout (Salvelinus namaycush) annuli
with a conventional otolith mass regression. | found that the models incorporating otolith
relative mass were less prone to growth bias, and produced growth curves that better mim-
icked the empirical relationship. The best performing otolith relative mass model was applied
to archived otoliths, revealing a pattern of sharply declining growth trom 1986-1991 to 1998,
and a smaller decline from 1998 to 2005. Coherent with these temporal growth declines |
observed increases in otolith mass at a given body length, suggesting that the otolith mass vs.
body length relationship can be used to monitor growth rates.
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A NEw BrocHEMicaL GENETIC TECHNIQUE To ExaMing
HYBRD 1ZATION AMONG WESTSLOPE CUTTHROAT, YELLOWSTONE
CurrHroAaT, AND Rainsow TroOUT

John Powell and Robb Leary, Division of Biological Sciences, 32 Campus Drive, University of
Montana, Missoula, MT 59812, john.powell@umontana.edu

Hybridization is a large threat to the continued existence of native cutthroat trout (Onco-
rhvnchus clarkii). Considerable effort has been spent identifying and attempting to conserve
non-hybridized native cutthroat trout populations. Previously, Montana Fish, Wildlife, and
Parks used a procedure examining fragments of nuclear DNA located between transposable
elements (PINE analysis) to determine whether or not populations were hybridized and to
what extent. A problem with this technique was that the markers used were inherited in a
dominant/recessive fashion making identification of all genotypes not possible which from
a statistical aspect weakens the power of the data. We developed a procedure that examines
codominant insertion/deletion (indel) events as well as microsatellite markers that distinguish
among westslope cutthroat (O. ¢. lewisi), Yellowstone cutthroat (O. ¢. bouvieri), and rainbow
trout (O. mykiss). The codominant nature of these markers allows for the direct determination
of all genotypes and estimates of allele frequencies in samples which greatly increases the
power of the data. Furthermore, the new procedure requires only two independent polymerase
chain reactions which reduces the amount of effort required to collect the data. This tech-
nique, theretore, is far superior to the previously used PINE analysis.

EVALUATION OF STOCKING AS A MEANS OF REPLACING
INTRODUCED TROUT POPULATIONS IN LAKES WITH WESTSLOPE
CurtHrOAT TROUT

Robb F. Leary and Fred W. Allendorf. Division of Biological Sciences, 32 Campus Drive.
University of Montana, Missoula, MT 59812, robb.leary@mso.umt.cdu

George K. Sage, 1606 Sanya Circle, Anchorage. AK 99508

Conservation and restoration plans often call for the elimination and replacement of non-
native fish populations. Elimination in lakes has generally been successtul only by poisoning.
Poisoning is becoming increasingly problematic. however, because of legal and permit issues
and potential social and political opposition. As an alternative to poisoning. we nvestigated
the effectiveness of stocking as a means of replacing nonnative lake populations of trout.
Among six lakes in the South Fork Flathead River drainage. Montana. genetic analysis indi-
cated after stocking began that the proportion of westslope cutthroat trout (Onchorhynchus
clarkii lewisi), alleles had progressively increased from zero, or near zero, to 0.75 up to
0.99. Some of this increase was due to hybridization and introgression with the stocked
fish. Examination of individuals, however, indicated that most of the change was due to the
replacement of fish in the lake with westslope cutthroat trout. The results suggest that in small
headwater lakes with limited spawning and juvenile rearing habitats stocking juveniles can be
an effective means of replacing introduced nonnative trout populations or hybrnid swarms with
westslope cutthroat trout.
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WHho’s YER Dappy? PHoTO DOCUMENTATION OF BULL TROUT AND
Brook TrouT HYBRIDIZATION

Wade Fredenberg, USDI Fish and Wildlife Service, Creston Fish and Wildlhife Center, 780 Creston
Hatcnery Road, Kalispell, MT 59901, wade_fredenberg@tws.gov

Field survey and genetic sampling of fish in Goat and Lion Creeks, two tributaries of

the Swan River in northwest Montana, indicated hybridization between bull trout (Salvelirius
coafluentus) and brook trout (S. fontinalis). In 2006 I used an easily-constricted Plexiglas
streamside solarium and a digital camera to individually photograph each of 336 Salveli-
nus specimens that were randomly captured by electrofishing crews at five sites in the two
drainages. Finclip samples from each fish were analyzed, using a set of 13 microsatellite loct
previously identified as being useful to distinguish between bull trout, brook trout, and hybrid
individuals. Preliminary results of the genetic analysis determined that about 53 percent of
sampled fish were bull trout, 38 percent were brook trout, and 9 percent were hybrids. Field

| identification matched closely with these proportions and well-trained observers adequately
identified hybrid specimens. However, nine field misidentifications that were detected by
genetic analysis were correlated to hybrids; some due to inability to recognize larger fish (>
200 mm) as hybrids, and several due to smaller brook trout (< 100 mm) that were improperly
identified as hybrids. Additional evaluation of the genetic attributes of hybrid individuals will
determine more about individual ancestry and spatial and temporal patterns of hybridiza-
tion. The unique archive of broadside digital photos of which most provide good or excellent
representation of phenotypic characteristics, will allow us to use “visual virtual recall” to
re-examine phenotypic characters of each fish, e.g., coloration and spotting patterns, and may
be useful as future training aids.

CONSIDERING NATURAL VEGETATION DEVELOPMENT PROCESSES IN
STREAMBANK STABILIZATION DESIGN

Amy Sacry and Tom Parker, Geum Environmental Consulting, Inc., 307 State Street,
Hamilton, MT 59840, asacry@geumconsulting.com

Stabilizing eroding streambanks is a common component of stream and river restoration
projects and is addressed by various disciplines using a wide range of techniques. A native
species revegetation approach to streambank stabilization has numerous benefits and is being
used with increasing success in western Montana. The most successful streambank stabiliza-
tion efforts combine techniques from the tool boxes of different disciplines, such as incorpo-
rating soil bioengineering techniques with natural channel design structures like log vanes and
engineered log jams. In addition to improving channel function and stability, including native
species revegetation as part of streambank stabilization accounts for ecological processes nec-
essary for long-term selt~maintenance of restoration projects. Ecological processes that influ-
ence vegetation development along streams include alluvial bar deposition, plant community
succession and related soil development, surface water/groundwater connection, and wildlife
influences such as deer browse and beaver dams. Considering different vegetation develop-
ment pathways in the context of these processes will result in streambank stabilization efforts
that are self-sustaining and support objectives for instream habitat, riparian revegetation, and
dynamic stability at the reach scale.
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DuAL-FReEQUENCY IDENTIFICATION SONAR (DIDSON) For
FisHERIES APPLICATIONS: Cool Tool. Or Exrensive Toy?

Susan L. Camp, USDI Bureau of Reclamation, Montana Area Office, P.O. Box 30137,
Billings, MT 59107, scamp(gp.usbr.gov

Eric Best and Steve Hiebert, USDI Burcau of Reclamation, Technical Services Center, Fisheries
and Wildlife Resources Group, P. O. Box 25007, Denver, CO 80225, ebestia do.usbr.gov

The Dual-Frequency Identification Sonar (D IDSON) camera was developed for inspec-
tion and identification of objects underwater in highly turbid environments, using acoustic
lenses and sonar technology to deliver near video-quality images. Although developed primar-
ily for the Navy to image underwater structures, such as mines and ship hulls, the DIDSON
1s now available to the public and is being used for other applications. Reclamation has been
exploring the technology to determine if it can provide a useful tool for fisheries management.
The DIDSON camera operates using sound frequencies and allows observations of fish behav-
ior in large, turbid rivers where video camera observations are impossible, and is also useful
in identification of substrates and observation of other underwater structures. Reclamation has
captured images of razorback sucker (Xyrauchen texanus) spawning behavior in the Colorado
River and is currently using the technology on the Yellowstone and Missouri Rivers in hopes
of documenting behavior of the endangered pallid sturgeon (Scaphirynchus albus) and other
native fish. Preliminary results are promising. We found that the best image quality 1s obtained
by deploying the camera on a remote controlled underwater tripod. The most effective meth-
ods are either using the camera in conjunction with radio telemetry to locate a known target or
by setting the camera in favorable habitat and waiting for fish. Though there are some limita-
tions, DIDSON technology may provide a useful tool for fisheries applications.

SPAWNING ABUNDANCE OF BuLL Trout IN RELATION TO
GEOMORPHOLOGY, TEMPERATURE AND RoADS IN TRBUTARIES OF
Rock CREEk BASIN (MissouLA AND GRANITE COUNTIES), MONTANA

Christopher A. Frissell and Gary Carnefix, The Pacific Rivers Council, PMB 219, 61529,
Highway 93, Suite A, Polson, MT 59860, hantris@digisys.net

Land management is a pervasive influence on imperiled native aquatic species, but its ef-
fects are often difficult to tease from those of natural environmental variation. To discriminate
these eftects, we first indexed bull trout (Salvelinus confluentus) spawner abundance from
redd survey counts made in 19 tributaries of Rock Creek—Upper Clark Fork Basin, Mon-
tana (Missoula and Granite Counties). We compared response metrics of spawner abundance
against a large suite of environmental variables, including measures of geomorphology, sum-
mer stream temperature and land management. We iterated multivariate analyses to compare
effects of alternate aggregation and stratification methods for both response and environmen-
tal variables. Significance tests revealed several robust results: spawner abundance increased
with channel or sub-basin slope, declined with maximum stream temperature, increased with
proportion of sub-basin in wilderness and roadless area, and increased with extent of bounded
alluvial valley geomorphology. Catchment road density did not correlate with bull trout
spawning, but the range of road density among Rock Creek sites was one order of magnitude
lower than in a previously published analysis for Swan River tributaries (Baxter et al. 1999).
The two studies showed highly consistent associations with catchment and stream hydro-
geomorphic features. We hypothesize that proportional roadless area, a variable that reflects
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the dispersion of road disturbance within the catchment, is an important factor at low road
density, but at moderate and higher road densities prevailing across the bull trout’s range, total
road density tends to saturate or override the effect of spatial distribution of roads within the
catchment.

EustacHE CREEK MINE SITE AND STREAM CHANNEL RECLAMATION-
PLANNING, MONITORING, AND IMPLEMENTATION

Scott Spaulding and Traci Sylte, USDA Forest Service, Lolo National Forest,
scottspaulding@fs.fed.us

Rob Roberts, Trout Unlimited, Western Lands Program, rroberts(ctu.org

Mining for gold in middle and headwater tributary streams of the Ninemile Creek
watershed, a middle Clark Fork River tributary, has left numerous physical and biological
legacies slow to heal. These legacies include unstable channel and floodplain habitats, an
inhibited riparian community, increased water temperatures, reduced stream channel complex-
ity, disconnected surface flow and altered fish assemblages. Large-scale fire and landscape
scale evaluations in Ninemile watershed provided the planning backdrop for prioritization,
partnership, and implementation of the Eustache Creek project, a 1-mi reclamation project in
the headwaters of Ninemile Creek. Reclamation objectives include: provide bedload transport
through the reach by facilitating deposition and scour without excessive aggradation or degra-
dation, increase channel complexity (wood, pools, substrate), re-watering dewatered channel
segments, and improving the ability of floodplain surtaces to support primary and secondary
succession of native vegetation. We used a geomorphic design approach to establish stream
channel and floodplain configurations in an attempt to achieve these objectives. Restoration
techniques included collection and propagation of native riparian seed for transplant back to
reclaimed surfaces, use of shallow groundwater retention sills, rootwad composites and wood
vane structures to assist with initial channel stability and complexity, and organic amendments
to mine spoils. No large rock was imported to fix the channel in place. Pre- and post-project
monitoring includes longitudinal and cross-section profiles, fish abundance and movement es-
timates, aquatic invertebrate metrics, water temperature monitoring, instream habitat metrics,
and photo points in both the reconstructed and a reference tributary similar to Eustache Creek.
Preliminary findings were discussed.

HEBGEN RESERVOIR ACTIVITIES UPDATE: STILL LOOKING AT
FacTors THAT CouLb POTENTIALLY BE LiMiTING WILD RAINBOW
TrouT RECRUITMENT TO THE HEBGEN FISHERY

Travis Lohrenz, Montana Fish, Wildlife and Parks, 100 Prairie Way # 6, Ennis, MT 59729,
tlohrenz@mt.gov

Seldom does a lake or reservoir environment contain sufficient spawning and rearing habi-
tat to support a self-sustaining fishery and maintenance of the sport fishery is achieved through
stocking. Hebgen Reservoir, however, is rare among reservoir systems. Numerous tributaries
with in the Hebgen system provide high quality spawning and rearing habitat. Brown trout
Salmo trutta have been self-sustaining since 1956, and spawning runs of wild rainbow trout
(Oncorhynchus mykiss) occur in nine Hebgen tributaries. In 2002 a graduate research project
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investigated tributary potential for recruitment of wild rainbow trout. Results of the study sug-
gested that quantity and quality of spawning and rearing habitat was not likely limiting wild
rainbow trout production, but other factors in the tributaries and reservoir may be affecting
recruitment to the adult population. Therefore, upon recommendations of the 2002 study. Mon-
tana Fish, Wildlife and Parks in conjunction with the Gallatin National Forest initiated investi-
gations to identify other factors within tributaries and the reservoir that may be influencing wild
rainbow trout survival and recruitment to the adult population in the Hebgen Basin.

PoruLATION STRUCTURE AND SEASONAL HaBIiaT Usk OF THE
NORTHERN PIKE POPULATION OF CABINET GORGE RESERVOIR,
MONTANA

Sean S. P. Moran and Shana R. Bernall, Avista Corporation, P.O. Box 1469, Noxon, MT 59853,
sean.moran(@avistacorp.com

Northern pike (£sox lucius) have been shown to impact salmonid communities in many
areas where this predatory species has become established. The potential for such impacts to
limit the effectiveness of native salmonid management and mitigation programs for Cabinet
Gorge Reservoir and its tributaries provided the impetus for this study. This study employed
active and passive capture techniques to characterize the northern pike population and to
provide fish for radio-tagging. A total of 51 northern pike were radio-tagged and tracked over
the course of this study (Apr 2003-Jul 2005) to ascertain habitat use and possible overlap with
native salmonids. Telemetry depicted northern pike closely associated with shallower habitats
characterized by abundant aquatic vegetation. Hard part aging found most northern pike cap-
tured were between 4 and 6 yrs of age. Proportional stock density and relative weight indices
averaged &5 and 141, respectively. Opportunistic angler surveys portrayed a northern pike-
based recreational fishery of increasing popularity. Extensive efforts to document reproduction
suggested that water level fluctuations negated successful spawning. Although no bull trout
Salvelinus confluentus or westslope cutthroat trout (Oncorhyvnchus clarkii lewisi) were found
in 66 stomachs sampled or 19 instances when gastric lavage was performed, the preponder-
ance of northern pike detections in Bull River Bay represented a significant opportunity for
predation of migratory native salmonids from this important nursery tributary. Based on the
history of impacts northern pike have had on native salmonids in other systems, possible cor-
rective fisheries management measures may be warranted.
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