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About AFS and the Montana Chapter

The American Fisheries Society (AFS), founded i@(,8s the oldest and largest professional
society representing fisheries scientists. Our imiss to improve the conservation and
sustainability of fishery resources and aquaticsgstems by advancing fisheries and aquatic
science and promoting the development of fishgmefessionals. AFS promotes scientific
research and enlightened management of resounceptfmum use and enjoyment by the
public. We also encourage a comprehensive educttidisheries scientists and continuing on-
the-job training. The AFS publishes some of thel#eieading fisheries research journals and
organizes scientific meetings where new resultsegperted and discussed. In addition to these
primary functions, the Society has many other paogy in areas such as professional
certification, international affairs, public affajrand public information.

The Montana Chapter of the AFS was formed in 196Vaur membership is currently
composed of approximately 300 fisheries profesdsoatiiliated with state and federal agencies,
universities, and private industry across the sftes is the major gathering of the year for
fisheries professionals of all affiliations fromrass the state. It is a great opportunity to learn
about what is happening in the management and o@ism of fisheries resources in Montana
and explore timely issues.

Montana Chapter of the American Fisheries Society @icers

President: Craig Barfoot President-Elect: Travs Horton
(Confederated Salish and Kootenai Tribes) (Montanéish, Wildlife & Parks)

Past-President: Todd Koe Secretary-Treasurer: Aber Steed
(National Parks Service) (Montana Fish, Wildlife& Parks)
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Vice-President: Matt Rensink
Secretary: Carter Fredenberg
Treasurer: John Powell
Webmaster: David Ritter

University of Montana Subunit
President: Morgan Sparks
Vice-PresidentMichael Lanch

MAFS Committee Chairs
Newsletter Editor: Beth Gardner
Awards: Kenny Staigmiller
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Public Outreach: John Wachsmuth
Resource Management Concerns: Steven Ranney
Historian: Paul Hamlin
Legislation: Scott Bosse
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Species of Special Concern Co-chairs:
Tyler Haddix and Dave Stagliano
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Successfully Navigating the Social and Political Rém of Conservation

Welcome to the 45annual meeting of the Montana Chapter of the AcaeriFisheries Society.

| expect that all attendees have an expectatiomal for the meeting, whether that is
socializing,RUNNING FOR CHAPTER PRESIDENT, or enjoying the presentations. This
year’s plenary topic is fitting for our day-to-desprk. | wonder how many of you looked at the
picture on the cover, and instantly relived a samgublic meeting? That was the reaction | had
when | saw the picture. These reactions uncoveutii@tunate truth, that science is not always
the dominant force affecting natural resources. féHewing paragraphs provide an introduction
for the plenary session, outlining what | hope merslwill get out of it. Mostly, | hope you take
something away that helps you better manage thatiaqesources of Montana.

Although the role of society and politics in consdron is often paramount, little training has
historically been provided for natural resourcef@ssionals in the disciplines of psychology,
sociology, or political science. The success of @myservation project may hinge more on social
and political issues than technical aspects. Bistsgresearchers and managers often learn “the
hard way” how to successfully work through the abaind political realm of conservation
through many years of trial and error. That saithynaatural resource professionals have
become adept at working in this realm.

Recognizing that the social and political landsdapsmplicated and enigmatic, expectations of
cook-book approaches are unrealistic. Rather niemi of the 2012 annual meeting is to increase
the awareness of chapter members, and providetblstter operate within the social and
political realm of conservation.

In the end, | hope that that the plenary sesgromides members with a better awareness of the
social and political side of conservation. The plgrsession will provide members with
exposure to ideas, techniques, and case historiasrease effectiveness in the social and
political realm; ultimately increasing the effe@ness of conservation efforts within the state.

Sincerely,

Travis Horton
Schedule at a Glance

Date/ Time Event Location

Monday, Feb 6

12:00-4:00 EXCOM meeting Helena Room
Tuesday, Feb 7

12:00 Registration Pre-function Area

1:00-5:00 Continuing education Legislative and Judicial
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Date/ Time Event Location
6:00-9:00 Lake trout working group Lewis Room
6:00-9:00 Welcome social with drinks and hors dioes Capitol Room
Wednesday, Feb 8

7:00 Registration Pre-function Area
8:00 Plenary session: Successfully navigatingstgal and plitical Ball Room
realm of conservation
10:05 Break Capital Room
10:25 Plenary session Ball Room
11:45 Buffet lunch Capitol Room
1:00 Clark Fork symposium Ballroom
3:20 Break Capitol Room
3:35 Clark Fork symposium continued Ballroom
Helena, Senate, Montana,
5:00-6:00 Committee caucuses Governor and Clark rooms
6:00 Poster session and vendor trade show (presentattendance Capitol Room
6:00-6:45)
6:00-10:00 Plenary speaker appreciation social tGlalRbom

Thursday, Feb 9

7:00 Registration Pre-function Area
8:00 Contributed papers Ball Room
9:50 Break Capitol Room
10:10 Contributed papers Ball Room
12:10 Business luncheon (buffet) Capitol Room
2:10 Contributed papers Ball Room
3:30 Break Capitol Room
3:50 Contributed papers Ball Room
5:10 End session

5:10-6:00 Student mentoring social Natatorium
5:10-6:00 MT Association of Fish and Wildlife bigiists meeting Clark Room
6:00-7:00 Evening social with drinks and hors dises Capitol Room
7:00 Awards banquet and raffle Capitol Room
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Continuing Education Agenda
The Conservation Professional’s Guide to Working vih People

Presented by
Dr. Scott Bonar
Arizona Cooperative Fish and Wildlife Research Unit
The University of Arizona

Tuesday, February 7, 2012
Red Lion Colonial Inn, Helena, Montana

1:00 Welcome and introductions

Successful natural resource management is much tmamegood science; it requires working
with landowners, meeting deadlines, securing fugdsipervising staff, and cooperating with
politicians. The ability to work effectively withgople is as important for the conservation
professional as it is for the police officer, tlulgol teacher, or the lawyer. Yet skills for
managing human interactions are rarely taught aal@mic science programs, leaving many
conservation professionals woefully unpreparedHterdaily realities of their jobs.

In this workshop, Scott Bonar will discuss seleckills presented in his bodihe Conservation
Professional’ s Guide to Working with PeophMhich was described as “reassuring, wise and
entertaining guidance” by Paul R. Ehrlich, Stanfordversity professor and author dhe
Population BomtandOne with Nineveland“ a guidepost” that “should be a part of college
curricula in every natural resources program” by ldamie Parker, Assistant Director of the
U.S. Fish and Wildlife Servicdhe workshop will explore how natural resourcef@ssionals
can develop skills and increase their effectivensasg strategies and techniques grounded in
social psychology, negotiation, influence, confliesolution, time management, and a wide
range of other fields. Those who are already gaadosking with people will learn new tips,
while those who are petrified by the thought ofaacting public meetings, requesting funding,
or working with constituents will find helpful, camonsense advice about how to get started and
gain confidence. In Tuesday'’s session we will foonsrerbal judo, negotiation and defense
against dirty tricks in the workshop. In the Plgnave will focus on how and when to influence
people.

5:00 Adjourn

THE 45™ ANNUAL MEETING OF THE MONTANA CHAPTER OF THE AMERICAN
FISHERIES SOCIETY

Agenda
Wednesday February 8

Plenary Session
Moderator: Steve Dalbey, (Montana Fish, WildlifeP&rks)
8:00 Welcome and introduction of plenary topidCraig Barfoot and Travis Horton)
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8:10

8:45

9:10

10:05

10:25

10:40

11:10
11:45
Symposium:

Moderator:
1:00

Introduction to the basics of human dimensionsAlexander Zale (USGS,
Montana Cooperative Fishery Research Unit)

Diverse values and relevance of native speciaswildlife management:
perspectives for wildlife managersMark Gamblin (Idaho Department of Fish
and Game)

The conservation professional’s guide to workig with people,Scott Bonar
(USGS, Arizona Cooperative Fish and Wildlife Reshddnit)

Break

Techniques for success when working with theedia, Ron Aasheim (Montana
Fish, Wildlife & Parks)

The ultimate trump card: biology or politics?Mike Phillips (Turner
Endangered Species Fund)

Morning panel discussion
Buffet lunch
Restoration of the Upper Clark Fork River: Plans and Progress

Tom McMahon (Montana State University)
Symposium introduction

Historical Perspective

1:05

1:25

1:45

The Upper Clark Fork River Basin: A quasi-sciatific, anecdotal history of
use, abuse and reuséjatt Vincent (Clark Fork Watershed Education Progya

Making the case for restoration: the Clark Fok River NRD litigation,
Montana v. ARCO, its settlements and aftermathRob Collins (Montana
Department of Justice)

Scientific strategies used during the late 198 to define the biological
response to mining activities in the Clark Fork River, Aida M Farag (U.S.
Geological Survey)

Current Status and Trends

2:05

2:25

Water quality trends and biological responsem Silver Bow Creek and
Upper Clark Fork River, Trevor Selch (Montana Fish, Wildlife & Parks)

Distribution, abundance and recovery status diishes in Silver Bow Creek,
Joe Naughton* (Montana State University), RobeiGEesswell (U.S. Geological
Survey) and Thomas E. McMahon (Montana State Usitygr
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2:45

3:00

3:20

The Future
3:35

3:55

4:15

4:30

4:45
5:00
5:00
6:00

6:00-10:00

Distribution and abundance of trout in the Upger Clark Fork River:

Changes in Time?Jason Lindstrom* and Brad Liermann (Montana Fish,
Wildlife & Parks)

Limiting factors for trout in the Upper Clark Fork River superfund site:
movement, survival, and habitat useMariah Mayfield*, Thomas E. McMahon
and Jay Rotella (Montana State University)

Break

Remediation of the Silver Bow Creek and the Uger Clark Fork River-

human health helping fishery health Joel Chavez* and Brian Bartkowiak
(Montana Department of Environmental Quality)

Dam’s gonepPavid Schmetterling (Montana Fish, Wildlife & Payks

Upper Clark Fork River restoration: an angler’s perspective Casey
Hackathorn (Trout Unlimited)

Strategies for fishery restoration in the UppeClark Fork River basin, Pat
Saffel (Montana Fish, Wildlife & Parks)

Panel discussion of restoration plans

End of session

Committee caucuses

Poster session (presenters in attendance :6:45)

Plenary speaker appreciation social

Thursday, February 9

8:00

Welcome and announcementsCraig Barfoot (Confederated Salish and
Kootenai Tribes)

Contributed Papers (An * indicates presenter)
Moderator: Chris Guy (Montana Coop Fishery Redebhait)

8:10

8:30

A 3-Year experimental removal of lake trout inSwan Lake, MT,Leo R.
Rosenthal (Montana Fish, Wildlife & Parks)

Cost-effectiveness of gill netting strategider suppressing non-native lake
trout in Swan Lake, Montana, John M. Syslo*, Christopher S. Guy (Montana

MONTANA CHAPTER AFS 45™ ANNUAL MEETING
10



8:50

9:10

9:30

9:50

Coop Fishery Research Unit), and Benjamin S. Cord@n Department of Fish
and Wildlife)

Identifying movement patterns and spawning aras of invasive lake trout
Salvelinus namaycush in Yellowstone Lake,Robert E. Gresswell* (U.S.
Geological Survey), Cory D. Suski (University dfribis), Michael Parsley (U.S.
Geological Survey), Brian Ertel, Patricia Bigelolgdd Koel (Yellowstone
National Park), Andy J. Danylchuk (University of B&achusetts), and Steven J.
Cooke (Carleton University)

Feasibility assessment for translocation of iperiled bull trout populations in
Glacier National Park, Ben T. Galloway* (Montana State University), Cldt
Mubhlfeld (U.S. Geological Survey), Christopher StyGMontana Coop Fishery
Research Unit), Christopher C. Downs (Glacier NaldPark), Wade A.
Fredenberg (U.S. Fish and Wildlife Service)

Of mysivores and piscivores: phenotypic, lifaistory, and diet divergence
with depth in Flathead lake trout, Craig P. Stafford* (University of Montana),
Megan V. McPhee (University of Alaska Fairbanksga A. Eby (University of
Montana), and Frew W. Allendorf (University of Mamia)

Break

Moderator: Trevor Selch (Montana Fish, WildlifeR&arks)

10:10

10:30

10:50

11:10

11:30

Using genetic markers to reconnect a metapolation of bull trout, Joseph M.
DosSantos*, Shana R. Bernall (Avista Utilities)friek W. DeHaan, Lawrence L.
Lockard, and William R Ardren (U.S. Fish and WifdliService)

Estimation of reproductive success for bullrbut transported above
mainstem Clark Fork River dams, Shana Bernall* (Avista Utilities) and Patrick
DeHaan (U.S. Fish and Wildlife Service)

Trout hybridization in the Lamar River draina ge: trends and potential
mechanismsPatrick Della Croce*, Geoffrey C. Poole (Montanat8&t
University) and Andre B. C. Thees (Leibniz Univéydilannover)

An examination of genetic diversity in isolatd cutthroat populations of the
Flathead River basin, Montang Kellie Carim* (University of Montana), Craig
Barfoot (Confederated Salish-Kootenai Tribes) arsé IEby (University of
Montana)

Juvenile salmon ecology, habitat use and grtiwin a large Alaskan river
floodplain dominated by beavers Rachel L. Malison* and Jack A. Stanford
(Flathead Lake Biological Station)
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11:50 Advances in bathymetric mapping data colleatin, analysis and
dissemination,Adam Petersen (Montana Fish, Wildlife & Parks)

12:10 Business Luncheon

Contributed Papers
Moderator: Matt Jaeger (Montana Fish, Wildlife &rks)

2:10 Burbot Lota lota recruitment in the lower Missouri River during the historic
flows of 2011, Tyler Haddix*, Landon Holte, John Hunziker and Dé&udler
(Montana Fish, Wildlife & Parks)

2:30 Pallid sturgeon use of the Missouri and Milk ivers in 2011, Dave Fuller* and
Tyler Haddix (Montana Fish, Wildlife & Parks)

2:50 Population connectivity of three prairie cyprnids in the Yellowstone River
and its tributaries, Michael B. Duncan*, Robert G. Bramblett, and AlegdanV.
Zale (Montana Coop Fishery Research Unit)

3:10 Effects of hypoxia on growth, behavior, and muality of Scaphirhynchusand
Polyodon larvae, Hilary G. Billman*, Christopher S. Guy (Montana Goo
Fishery Research Unit), Kevin M. Kappenman, Jakgn| and Molly A. H.
Webb (U.S. Fish and Wildlife Service)

3:30 Break

Contributed Papers
Moderator: Jim Olsen (Montana Fish, Wildlife & RsY

3:50 Estimating trout movements in a river networkusing strontium isoscapes,
Clint C. Muhlfeld* (U.S. Geological Survey), Siméh Thorrold (Woods Hole
Oceanographic Institution), Thomas E. McMahon (Mwiat State University) and
Brian Marotz (Montana Fish, Wildlife & Parks)

4:10 Using a spatially explicit stream temperaturenodel to assess potential effects
of climate warming on bull trout habitats, Leslie A. Jones*, Clint C. Muhlfeld
(U.S. Geological Survey), Lucy A. Marshall (Monta®tate University), Brian L.
McGlynn (Montana State University), and JeffreyKlershner (U.S. Geological
Survey)

4:30 Using PIT tags to assess seasonal and annuavwaments of native and
nonnative trout, Bradley B. Shepard* (Wildlife Conservation SocietiRpbert
Al-Chokhachy, Robert Gresswell (U.S. Geologicahay), Alexander Zale (U.S.
Geological Survey), Scott Opitz, Carol Endicott (Mana Fish, Wildlife &
Parks), and Clint Sestrich (U.S. Forest Service)
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4:50 Evaluating success and failure of reintroducing thevestern pearlshell mussel
(Margaritifera falcata) into streams in the Blackfoot River watershed:
monitoring, testing and future implications, David M. Stagliano* (Montana
Natural Heritage Program) and Ron W. Pierce (Mamfaish, Wildlife & Parks)

5:10 End of session

5:10 MT Association of Fish and Wildlife Biologiss meeting
5:10 Student mentoring social

6:00 Social hour

7:00 Banquet dinner and raffle

Friday, February 10

Contributed Papers
Moderator: Carol Endicott (Montana Fish, Wildl&eParks)

8:00 Welcome and announcements:

8:05 The Columbia River treaty between Canada andie United States could
change established dam operations and Montana'’s héaater reservoir and
river fisheries, Brian Marotz* (Montana Fish, Wildlife & Parks) addhn Marsh
(Confederated Salish and Kootenai Tribes)

8:25 Conservation efforts of BPA, MarkD. Reller* and Cecilia Brown (Bonneville
Power Administration)

8:45 An evaluation of walleye stocking programs ifrresno and Nelson reservoirs,
Cody J. Nagel (Montana Fish, Wildlife & Parks)

9:05 Parental male effects on landlocked fall Chirmk salmon progeny survival,
Matthew M. Wipf* (Montana Fish, Wildlife & Parksyha Michael E. Barnes
(South Dakota Game, Fish, and Parks)

9:25 Metal in the mountains: A fish community mercuy assessment with
implications for human and wildlife risk in Glacier National Park,
Christopher C. Downs* (Glacier National Park), @r8tafford and Heiko Langer
(University of Montana)

9:45 From phosphorus to fish: beneficial use of erss nutrients,Mark Reinsel*
(Apex Engineering) and Bruce Kania (Floating Islamigrnational, Inc.)
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10:05 Latest-generation floating islands eliminatstratification and provide fish
spawning habitat, Bruce Kania* (Floating Island International, Inar)d Mark
Reinsel (Apex Engineering)

10:25 Break

Contributed Papers
Moderator: Peter Brown (Montana State University)

10:45 Climate change effects on stream and river temperates across the
northwest U.S. from 1980-2009Daniel J. Isaak*, Sherry Wollrab, Dona Horan
and Gwynne Chandler (U.S. Forest Service)

11:05 WHERE'S THE BEEF? Why 20 years of predicted pbal warming effects
on fish distributions remain unsubstantiated,Daniel J. Isaak* and Bruce E.
Rieman (U.S. Forest Service)

11:25 Evaluating the factors associated with the diribution of Yellowstone
cutthroat trout: a rangewide analysis,Robert Al-Chokhachy*, Bob Gresswell,
Steve Hostetler (U.S. Geological Survey) and Bra@leShepard (Wildlife
Conservation Society)

11:45 Thermal tolerance of meltwater Stonefly.ednia tumana nymphs from an
alpine stream in Waterton-Glacier International Peace Park, Montana, USA,
Hilary G. Billman* (Montana State University) J.siph Giersch, Clint C.
Mubhlfeld (U.S. Geological Survey), Kevin M. Kappeamand Molly A. H.
Webb (U.S. Fish and Wildlife Service)

12:05 Adjourn

Posters:

Lake Helena willow bank stabilization demonstration Jeff Ryan(Montana Department of
Environmental Quality)

If you build it, fish will climb it, Kristi Webb(Steigers Corporationand L. Brent MabbotPpPL
Montana)

Do growth rates in Snake River cutthroat trout andcutthroat trout X rainbow trout
hybrids differ? Taylor Wilcox (University of Montanapnd Lisa EbyUniversity of Montana)

Hydrogeomorphic characteristics of bull trout spawnng habitat, Northwestern Montana,
Jared R. Bean, Andrew C. Wilcox, William W. Woessfuaiversity of Montanapnd Clint C.
Muhlfeld (U.S. Geological Survey)
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Limiting factors, thermal refuges, and connectivityin the Smith River system,T. David
Ritter, Alexander ZaléMontana Coop Fishery Research Unieorge LiknegMontana Fish, Wildlife &
Parks)

Nesting ecology of spiny softshell turtlesApalone spinifera hartwegi) on the Missouri River,
MT, Brian J. Tornabene, Robert G. Bramb{gtfntana State UniversitySteve Leathe (PPL
Montana), and Alexander Zaj@ontana Coop Fishery Research Unit)

Dietary assessment of Yellowstone cutthroat trouni Yellowstone Lake, Yellowstone
National Park, Cameron T. Clevidence, John M. Syslo, Christoph&/(Montana Coop Fishery
Research UnitBrian D. Ertel and Kole P. Stewdxtellowstone National Park)

A large-scale field assessment using underwater epoto permanently install sensors for
full year temperature monitoring in mountain streams, Dona L. Horan, Sherry Wollrab,
Daniel J. Isaak and Brett B. Rogers. Forest Service)

Westslope cutthroat and rainbow trout species-diagostic SNP assays developed from next-
generation RAD sequencingStephen J. Amish, Paul A. Hohenlgbeiversity of Idaho)Sally
Painter(University of Montang)Robb F. LearyMontana Fish, Wildlife & Parks)Clint Muhlfeld (U.S.
Geological Survey)-red W. Allendorf and Gordon Luikagtiniversity of Montana

Managing for a destination family fishery at TongueRiver Reservoir, Caleb Bollman
(Montana Fish, Wildlife & Parks)

Structural differences between the Yellowstone anilissouri River fish assemblages,
Michael B. Duncan, Robert G. Bramblett, AlexandeZdle(Montana Coop Fishery Research Unit)
and Tyler HaddixXMontana Fish, Wildlife & Parks)

Preliminary and potential effects of the 2011 oil@ill on the Yellowstone River fish
assemblageAnn Marie Reinhold, Michael B. Duncan, Robert GaBblett, and Alexander V.
Zale (Montana Coop Fishery Research Unit)
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Plenary Speaker Abstracts and Biographies

INTRODUCTION TO THE BASICS OF HUMAN DIMENSIONS

DR. ALEXANDER ZALE
Unit Leader, USGS
Montana Cooperative Fishery Research Unit
301 Lewis Hall
Montana State University
Bozeman, MT 59715
zale@montana.edu

Basic social sciences concepts that help explaimamubehavior include values, beliefs,
attitudes, norms, behavioral intentions, behavimrstivations, and satisfactions. | will define
these, provide examples, and illustrate theirtytih human dimensions of fish and wildlife
management.

DIVERSE VALUES AND RELEVANCE OF NATIVE SPECIES IN WI LDLIFE MANAGEMENT
PERSPECTIVES FOR WILDLIFE MANAGERS

MARK GAMBLIN
Regional Supervisor, Southeast Region
Idaho Fish and Game
1345 Barton Road
Pocatello, ID 83204
mark.gamblin@idfg.idaho.gov

Native species, including wild trout, are incregdnmportant in North American public
wildlife resource management policy, programs, @sdurce allocation decisions. Wild trout
management policy and programs should reflect &héeg and expectations of the society we

serve. In practice, that responsibility is a chajle for state wildlife management agencies as the
demand for natural resources increases and olwetg@iolves from its agrarian-utilitarian roots.

Maintaining relevance of wildlife management polayd programs in our evolving society will
be essential for the continued success of fishandswildlife management in North America.
| suggest that the continued success of North Asaemwildlife management in general and
native species in particular will rely on making thbjectives of wildlife conservation and
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stewardship relevant to American society. Thatvaabee will require that conservation
objectives are clearly explained to be in the bdstest of the individual.

THE CONSERVATION PROFESSIONAL’S GUIDE TO WORKING WITH PEOPLE

SCOTT BONAR, Ph.D.
Unit Leader, USGS,
Arizona Cooperative Fish and Wildlife Research Unit
School of Natural Resources
104 Biosciences East
Tucson, AZ 85721
sbonar@cals.arizona.edu

Successful natural resource management is much timamegood science; it requires working
with landowners, meeting deadlines, securing fugdsaipervising staff, and cooperating with
politicians. The ability to work effectively witheople is as important for the conservation
professional as it is for the police officer, tlehgol teacher, or the lawyer. Yet skills for
managing human interactions are rarely taught aml@mic science programs, leaving many
conservation professionals woefully unpreparedHterdaily realities of their jobs.

In this plenary, Scott Bonar will discuss select&ills presented in his bodkhe Conservation
Professional’s Guide to Working with Peophhich was described as “reassuring, wise and
entertaining guidance” by Paul R. Ehrlich, Stanfordversity professor and author de
Population BomlandOne with Nineveland* a guidepost” that “should be a part of college
curricula in every natural resources program” by @amie Parker, Assistant Director of the
U.S. Fish and Wildlife Servic&'he book explores how natural resource profesisaram
develop skills and increase their effectivenessgustrategies and techniques grounded in social
psychology, negotiation, influence, conflict regan, time management, and a wide range of
other fields. Those who are already good at workiitg people will learn new tips, while those
who are petrified by the thought of conducting pubteetings, requesting funding, or working
with constituents will find helpful, common sensbrige about how to get started and gain
confidence.
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TECHNIQUES FOR SUCCESS WHENWORKING WITH THE MEDIA

— i
. i

L

\

RON AASHEIM
Communications and Education Chief
Montana Fish, Wildlife & Parks
1420 E. Sixth Ave
Helena, MT 59601
raasheim@mt.qov

Incomplete and inaccurate information are oftenbliggest problems resource managers face in
dealing with contentious issues and difficult dems. Good profession relationships with the
media can help solve that problem. We'll discusgsaia build and improve those relationships
by offering ideas on: building trust; providing amfnation to the media; ways to help the media
do their jobs and things to be aware of when waykuith the media. Bottom line...the more the
public knows about what we are doing and why theenedfective we will be as resource
managers.

THE ULTIMATE TRUMP CARD: BIOLOGY OR POLITICS ?

MIKE PHILLIPS
Executive Director, Turner Endangered Species Fund
State Representative (2006 — 2012), House Didifict
1123 Research Drive,
Bozeman, MT 59718
Mike.Phillips@tedturner.com

Abstract: Montana legislators routinely considesuies that include complex scientific aspects.
From issues as disparate as energy policy to watfagement, Montana'’s elected officials are
expected to develop sufficient scholarship on sifiematters to support an informed vote on
relevant legislation. This is an especially daumtthallenge because Montana’s “citizen’s
legislature” typically consists of individuals whoe not trained in the sciences and have full-
time occupations outside the legislature. The badrmalendar of the state’s legislature adds
another element to the challenge since the volumetk to accomplish every other year is
nearly overwhelming. Consequently, for some isshedension between science and politics is
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palpable. Through several case studies this tgloexs that tension and concludes that politics
more often play a greater role in final decisidmant science.

Plenary Presentations and Panel Discussion Moderato

Steve Dalbey
Fisheries Program Manager North Eastern Region
Montana Fish, Wildlife & Parks
54078 US HWY 2 W
Glasgow, MT 59230
sdalbey@mt.gov

Steve is currently the Fisheries Program ManageféeWP in North Eastern Montana. Steve’s
career with MFWP started in 1989 as the BighorreRRanger; a position created in response to
complaints of overcrowding from river recreatiostdi A graduate of MSU Steve’s 20-year
career in fisheries has included stints in evegyore in Montana except R2. Prior to moving to
Glasgow, Steve worked for 10-years as Fisheriekgist on the Upper Missouri River

Reservoir System where he dealt extensively wighstbrial/political conflicts surrounding
walleye management on Canyon Ferry, Hauser anciHe#servoirs.

A native of Eastern Montana, Steve has spent mibis@areer working with the public to
better understand the complexities of fisheriesagament. Steve and his staff recently
completed a new 10-year fisheries management plaRdrt Peck Reservoir and are integral
participants in the pallid sturgeon recovery progra

“It is no longer enough to establish what countg@sd science; it is equally important to
address what science is good for and whom it bihefiSheila Jasanoff

MONTANA CHAPTER AFS 45™ ANNUAL MEETING
19



Contributed Paper Abstracts (In order of presentaton)

The Upper Clark Fork River basin: a quasi-scientific,
anecdotal history of use, abuse and reuse

Matt Vincent, DirectorClark Fork Watershed Education Program (Cfwep.Org)

The Upper Clark Fork River Basin (UCFRB) is thetheastern headwaters of the Columbia
River, America’s second largest river; as welllaslargest contiguous complex of Superfund
sites in the U.S. A historical recount of the dapsathat rendered the river basin the latter is
necessary in order to fully understand the vadestaremediation/restoration past, present and
future. Butte and Anaconda in the basin’s headwatsgion has a storied and in the
environmental case, infamous past as a former cappeéng and smelting camp of world
significance in the late 1800s-early 1900s. Inahsence of any significant regulations, the Clark
Fork River and two of its headwaters tributarieibvé® Bow and Warm Springs Creeks) were
effectively utilized as an industrial sewer untietpassage of the Clean Water Act in 1972. This
presentation details the environmental conditidrenol damages to the watershed from its use
by original peoples prior to European settlemernh#opresent, with particular emphasis placed
on the period from 1864 to 1980.

Making the case for restoration: the Clark Fork River NRD litigation, Montana v. ARCO:
its settlements and aftermath

Robert Collins Supervising Assistant Attorney General, Montanaddepent of Justice, Natural Resource
Damage Program, 1301 East Lockey Avenue, P.O. Bb425, Helena, Mt 59620-1425, (406) 444-0205,

rcollins@mt.gov

The Clark Fork River (CFR) and Silver Bow Creek (§Band their fisheries, suffered
greatly from Butte and Anaconda area mining contatmn for more than 100 years prior to the
filing of the natural resource damage (NRD) lawsMibntana v. ARCOand continues to suffer,
but to a significant lesser degree due to the arggSuperfund cleanup and NRD restoration of
these sites. The NRD litigation was filed in Decemb983 and was not finally resolved until
2008. During those intervening 25 years the Statdyding its NRD Program, DEQ and DFWP,
were involved in extensive litigation, including mayears of discovery, a trial lasting for about
one year, and settlement negotiations that lastechbre than 12 years. As a result of this
litigation, and companion litigation filed on behaf EPA, three major settlements were reached
in the form of consent decrees (CDs) that werel fileUnited States District Court, and about
$500 million, including about $230 in NRD, was reered by the State and EPA to clean up the
mining contamination and restore the Upper ClankRiver Basin. During this period of time,
the State conducted or funded numerous fisheryestud support the State’s position in the
lawsuit, and, since the first of the three settletmén 1999, the money damages recovered have
been used to fund, among other things, numerouti@udtudies and various restoration
projects on the CFR, SBC and their tributaries.ufnber of these funded studies and projects
will be further described by others at this symposi Mr. Collins’ presentation will deal with
the lawsuit, its background and the law involveatiaus facets of the litigation, the settlements
and generally how the money recovered has beenbming spent.
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Scientific strategies used during the late 1980s ttefine the biological response to mining
activities in the Clark Fork River.

Aida M. Faragu.s. Geological Survey, P.O. Box 1089, Jackson, 88001aida_farag@usgs.gov

Although the discharge of Silverbow Creek is on§90 of the total discharge of the Clark Fork,
enough metal contamination was transported ousafatershed to contaminate the sediments
throughout the river system. Before the 1900s, iBagn (1892) seined the Clark Fork River
near Deer Lodge and found no fish. He stated teaRiver, “is said to have been well supplied
with trout and other fish, but none has been sew® $he concentrators began operations.” In
the 1950s, ponds were completed to contain smeéistes and mine tailings but sedimentary
wastes could bypass the ponds during high flow esvé&uring the late 1980s researchers had
documented elevated concentrations of trace mietéte water column and observed fish kills
in the Clark Fork River. However, definitively limg these results to a causative agent (e.qg.
trace metals from historic mining) was a complesktd his was complicated further by the need
to identify biologic exposure versus effects. Yetyas essential to define the cause and extent
of effects on the fishery in the Clark Fork Rivemrecover funds for remediation/restoration
efforts and to provide comparative data for futon@nitoring efforts. Both field and laboratory
experiments, along with species diversity, popalgtdietary, behavioral, toxicity and
mechanistic studies were used to unravel the comature of exposure versus effects in the
Clark Fork River.

Water quality trends and biological responses in 8ier Bow Creek
and Upper Clark Fork River

Trevor Selch Montana Fish, Wildlife & Parks, 1420 E"@\e, Helena, MT 59620, 406.444.568@/ch@mt.gov

A century of mining left the headwaters of the €I&ork River virtually devoid of aquatic life
and formed the largest contiguous complex of supeirsites in the United States. However in
recent decades, hundreds of millions of dollarseHzeen spent on remediation and restoration
efforts to return the watershed to a functioningadp ecosystem that supports trout. Although
extensive cleanup has occurred on Silver bow C{8BKC), high concentrations of zinc and
copper persist in the watershed and often excegte acuatic life standards after rain events.
These events were initially documented pre-remesiaturing caged fish studies conducted
between 1986-1989, where copper and zinc levelBi@ were found to be 580 and 101 times
acute aquatic life standards. Acutely toxic conaditns of metals lead to extensive fish kills on
the Clark Fork River from 1983-1985 and 1988-19®dst-restoration monitoring conducted in
2002 discovered longnose suckers and slimy scuipitiee Rocker section of SBC. By 2007,
trout began to show up in fall sampling effortsg d&nry 2010 trout were found in all sampling
sections of the Creek. In 2007-2008, copper and @mcentrations are substantially lower,
although they still exceed aquatic life standardsactions below the Metro Storm Drain and in
Durant canyon (an un-remediated section) aftereaents. Moreover, acutely toxic levels of
ammonia and low dissolved oxygen conditions pedssinstream of the Butte waste-water
treatment plant, further inhibiting fish survivelater quality and benthic macroinvertebrate
monitoring trends will also be discussed.
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Distribution, abundance, and recovery status of fises in Silver Bow Creek

Joseph P. NaughtbrRobert E. Gresswél|lThomas E. McMahdn

Montana State University, Department of Ecology).fBox 173460, Bozeman, MT 59717-3460, phone: 8@6-9
1823, emailjosef.naughton@gmail.coendtmcmahon@montana.edi).S. Geological Survey, Northern Rocky
Mountain Science Center, 2327 University Way, SUi@ozeman, MT 59715. Phone: 406-994-7085.,
bgresswell@usgs.gov

Superfund remediation has lowered metal conceatrain Silver Bow Creek. Six fish species
are now present, including westslope cutthroattandk trout. However, continued hypoxia and
ammonium pollution from sewage effluent may impestmvery of fishes. To evaluate
reestablishment of self-sustaining trout populatjome monitored fish movement and abundance
in Silver Bow Creek from July 2009 through Decemb@t 1. A total of 3,277 fish were PIT-
tagged, and broad-scale (3-8 km) movements werétoned at five pass-through antenna sites.
To evaluate fish distribution patterns, spatiatytinuous electrofishing surveys were completed
in 2009 (18 km), 2010 (34 km), and 2011 (38 kn®;mebbile-antenna surveys (28-38 km) were
conducted during the study period. Concentratidrieeavy metals, ammonium, and dissolved
oxygen (DO) were monitored in corresponding streactions. Each summer we observed
severe hypoxia (D€2.1 mgel') over 2-10 km of the mainstem, and ammonium {Nb
concentrations as high as 4.5 rigdoth trout species were sparse in seasonal hygogas but
suckers were common. Cutthroat trout abundanceased in mainstem sections each year and
their movements were extensive. Mainstem cutthroat grew rapidly and length-frequency
data indicates they were larger than tributarydessis. Synthesis of movement, size frequency,
and abundance data indicates that lowered metakotrations have allowed cutthroat trout to
recolonize Silver Bow Creek despite continued sunime hypoxia. Cutthroat trout found in
Silver Bow Creek appear to be exhibiting fluviaHadial behavioral traits. Results underscore
the role of movement in connecting physically ammporally isolated habitat resources in
stream networks.

Distribution and abundance of trout in the Upper Clark Fork River: changes in time?

Jason Lindstrom*yontana Fish, Wildlife & Parks, P.O. Box 881, Déedge, MT 59722, 406.846.1873,
jlindstrom@mt.gov

Brad LiermannmMontana Fish, Wildlife & Parks, 72 Rock Creek Ro@tinton, MT 59825, 406.825.5225
bliermann@mt.gov

The Upper Clark Fork has a long history of humapagts to the native and recreational
fisheries found in the drainage. Most notable esthimpacts is the mining and smelting that
occurred in the Butte and Anaconda areas that sgv@egraded water quality throughout the
basin. While some historic fisheries data was ctéie in the Upper Clark Fork, long term
monitoring and assessment data was limited, lardedyto impending lawsuits and the effect
additional data could have had on litigation. Laitswere aimed at acquiring settlement funds
to remediate and restore the Clark Fork River sysiith a settlement near completion,
Montana Fish, Wildlife & Parks began a large s&dfert in 2009 to replicate past data collected
in 1987 to assess the current state of the Upmek Elork River fishery and determine whether
significant change had occurred in the fishery dliat 22 year period. This effort entailed
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completing mark-recapture estimates via electrofggthroughout the entire reach of the Upper
Clark Fork River from the Warm Springs Ponds toriRack Creek, approximately 100 river
miles. The results of the surveys indicate th&t ebundance and species composition was
relatively similar in most reaches of the Clark lEBiver in 2009 to what was observed in 1987.
Notable exceptions were observed in sections |daagarest the Warms Springs Ponds, where
markedly lower densities of brown trout were obserin 2009 than in 1987. Brown trout
densities appear to still be lower throughout tippét Clark Fork River than expected,
particularly in comparison to fish densities obserin other regional fisheries. Densities appear
to be particularly low in the reach between Drumohand Rock Creek and may be due to
limiting factors other than contaminants associatgd upstream mining activities.

Limiting factors for trout in the Upper Clark Fork River superfund site: movement,
survival, and habitat use

Mariah P. Mayfield*, Thomas E. McMahon, and Jayd®at Department of Ecology, Fish and Wildlife
Ecology and Management Program, Montana State Usitye 310 Lewis Hall, Bozeman, MT 59715,
mariah.mayfield@gmail.com

Large-scale heavy metal contamination of the ugark Fork River from mining
deposits has created significant damage to agbahitat in the drainage. Trout are present in the
system, with abundances lower than expected. Tjeetdles of this study were to identify
critical habitat areas and to identify conditiomstinuing to limit both native and non-native
trout populations, with the focus on the lingeramyironmental effects caused by high heavy
metal concentrations. Radiotelemetry of 269 brownttSalmo trutta westslope cutthroat trout
Onchorhynchus clarkii lewisrainbow troutO. mykisscutthroat/rainbow hybrids, and bull trout
Salvelinus confluentusom 2009 to 2011 was used to determine seasooatment and
survival in relation to heavy metals and other emwinental factors, and to identify critical
spawning and seasonal rearing areas. Survival siealysing Program MARK, estimates that
salmonids experience the highest mortality rategduhe spring and summer months in the
upper reaches of river and tributaries. Elevatedatity rates in the spring and summer may
indicate fish reactions to poor water quality, sashincreased heavy metal concentrations and
water temperatures. We observed very little moveraetrout, except in relation to spawning
migrations. Brown trout spawning occurs in numerimitaries throughout the basin and in the
upper reaches of the mainstem. Cutthroat trout sgaMy in tributaries, and they are often
smaller and more degraded by land-use practicestitavn trout spawning tributaries. The
results from this study will help to identify ardasneed of remediation for all species of trout.

Remediation of the Silver Bow Creek and the Upper fark Fork River-human health
helping fishery health

Joel Chavezsilver Bow Creek Project OfficeMontana Department of Environmental Quality, 11GitN Last
Chance Gulch, Helena MT, 59620. 406 841-5031

Brian Bartkowiakupper Clark Fork River Project Officer, Montana Depment of Environmental Quality,
1100 North Last Chance Gulch, Helena MT, 59620. 8465043
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Montana Department of Environmental Quality is lded in implementing the combined
remediation/restoration of two National Prioritysted Superfund Sites. Cleanup of Silver Bow
Creek had been ongoing since 1999 and is expecteel tomplete 2014. The Cleanup of the
Upper Clark Fork River is just beginning with reretbn occurring on the Clark Fork River in
Deer Lodge, MT in 2011/2012. During this presewotatioel Chavez will be presenting and
overview of the remediation that has occurred dveEBow Creek and Brian Bartkowiak will
be presenting an overview of the remediation thltoe occurring on the Upper Clark Fork
River. Both of these cleanups focus on protectidmuonan health. However this presentation
will focus on how cleanup for human health improttes fisheries of the Upper Clark Fork
Basin.

Dam’s gone

David A. Schmetterlingyiontana Fish, Wildlife & Parks, 3201 Spurgin RoMissoula, Montana 59804,
406.542.5514dschmetterling@mt.gov

The removal of Milltown Dam commenced in 2006, atecentury of impacts to the watershed.
The last vestiges of the dam were extracted frarctinfluence of the Blackfoot and Clark Fork
rivers in 2009. The dam that once annually blodkedmigrations of 10’s of thousands of fish,
limited downstream fish movements, created a resetivat fostered illegally introduced
northern pike and was a source of heavy metal énfguthe river below is gone and over 2
million cubic yards of sediments removed. The reat@f the dam reversed many of its effects
immediately. Connectivity was restored for all fighecies and the benefits on other wildlife
occurred in months. Many of the changes in the ogrgears will be subtle, like the expression
of life history tactics that were selected agaitstnore dramatic changes including the
conversion of the reservoir from a lentic fish coomty dominated by non-native, illegally
introduced fishes to a lotic system comprised ohprily native, non-game fishes. Monitoring
these changes will occur on a watershed scalehendctivities range form in situ bioassays, to
population and community monitoring. Dam removalymase challenges to native trout
conservation in a riverine system with primarilynagative trout species, or it may ultimately be
the only way to guarantee success. Hybridizatiod,raumerical increases in non-native trout
may doom some populations of native trout, butldnge-scale effects of dam removal are
permanent and transcend the deleterious effecismpione species.

Upper Clark Fork River restoration: an angler’s perspective

Casey HaCkathOI‘IT;out Unlimited, 111 North Higgins, Suite 500, Misk&, MT 59802, 406.541.1194,
chackathorn@tu.org

Despite flowing through the largest Superfund sitthe country, the Upper Clark Fork River
has a loyal following of anglers who seek the sdit and large brown trout that go hand in hand
with fishing this impaired cold-water river. Thewlaside is an unpredictable fishery with
generally low densities that can drastically flatguseason to season and is largely devoid of
native trout. The opportunity to restore a natigddry to over 100 miles of accessible mainstem
river along with the support of invested anglemrirsurrounding communities led Trout
Unlimited to hire a full time coordinator to engatpés unique challenge. To date, Trout
Unlimited has focused its restoration efforts ia tatershed on improving fish passage and
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reducing ditch entrainment loss in tributariesmneéfort to restore fluvial populations of
westslope cutthroat trout and overall fish popolatiensities in both tributaries and the
mainstem river. Our fish passage program entatlatiog, surveying and evaluating diversion
dams for fish passage, prioritizing potential pctgen multiple tributaries, and developing
priority projects with irrigators and agencies. jeots goals include improvement or replacement
of diversion structures that impair fish passage arevention of entrainment loss through
screening. The long-term goal is for a connectév@aéishery throughout the watershed and a
robust

Strategies for fishery restoration in the Upper Clak Fork River basin
Pat SaffelMontana Fish, Wildlife & Parks, 3201 Spurgin Rd;ssbula, MT 59804 saffel@mt.gov

Recent settlement of natural resource damage aatfsnd negotiations related to mining has
made a lot of money available and mobilized efftoteestore the Upper Clark Fork River
ecosystem. Restoration of the Clark Fork Rivesitifishery is included in this effort.
Developing fishery management and habitat restovajoals, strategies and priorities are
necessary to effectively use this money. Much efftbheries data needed were either not
available or decades old, however. Therefore, diffadeted data collection effort was initiated:
tributary habitat and fish populations were inveiet, fish movement studies were conducted,
and mainstem trout population data were updatenligirout the basin. Biological data were
used to prioritize areas for restoration projecta ivay that considered fishery management
goals and the basin wide habitat restoration gjyat& plan was completed by Montana Fish,
Wildlife & Parks and Natural Resource Damage Pnogiar use by agency and non-
governmental organizations (NGOs) as a guide fosypng restoration projects and
understanding how they contribute to fishery gaakhe basin. New information is becoming
available and is being incorporated to improvesitategies and modify priorities when
appropriate. A committee including agencies and N®&s been formed to implement fishery
and other aquatic restoration in the basin. Inphésentation, | will describe the process of
developing the restoration strategy and highlighttomes of the plan.

A 3-year experimental removal of lake trout in SwanLake, MT

Leo R. RosenthaMontana Fish, Wildlife & Parks, 490 North Meridi&oad, Kalispell, MT 59901,
Irosenthal@mt.gov

The Swan Valley has historically been home to blstdnealthy bull trout population. However,
in 1998 anglers began to occasionally catch adétdg20-30 inch) lake trout from Swan Lake
and the Swan River. This caused alarm becausédriakieare not native and are notorious for
rapidly expanding and dominating fish communitie$akes withMysisshrimp, at the expense

of bull trout and kokanee salmon. In 2003, the le¢¥eoncern was compounded when biologists
gilinetted juvenile lake trout from Swan Lake dgyistandard low-intensity sampling efforts,
indicating that wild reproduction was occurringn& 2003, lake trout catch by anglers as well
as during Montana Fish, Wildlife & Parks (FWP) leigical sampling has continued to increase,
indicating that the population is likely expandimg.June of 2009, FWP approved plans for a
three-year experimental removal of lake trout ire8Wwake. The project was initiated as a
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feasibility study to determine if targeted gillneg can be an effective way to reduce lake trout
numbers while minimizing bycatch of other fish specFrom 2009-2011 over 21,000 lake trout
were removed from Swan Lake. Lake trout mortaktles appear to be high relative to other lake
trout suppression projects. Additionally, lake troatch per unit effort during netting activities
decreased from 2010 to 2011, indicating that ngiifiorts were effective at reducing year to
year cohort strength. Inadvertent bycatch of ofisérspecies was relatively low, however
concerns regarding bycatch of bull trout still €x&ased on the results of this assessment and
other relevant considerations, FWP, with recommgons from the Swan Valley Bull Trout
Working Group, will consider whether these actians appropriate or if other changes are
warranted in fisheries management of Swan Laketlamtbke trout population.

Cost-effectiveness of gill netting strategies foruppressing non-native lake trout in Swan
Lake, Montana

John M. Syslo*pepartment of Ecology, Montana State Universityl, B8wis Hall, Bozeman, MT 59717
jsyslo@montana.edu

Christopher S. Guyy.S. Geological Survey, Montana Cooperative FistiRegearch Unit, 301 Lewis Hall,
Montana State University, Bozeman, MT 59717

Benjamin S. CoxOregon Department of Fish and Wildlife, 17330 SElfv St., Clackamas, OR 97015

The mechanical removal of non-native lake troutbhe&some a common management endeavor
for large lakes in the Intermountain West. Eradasats not a likely outcome given current
technology; therefore, management goals may begtibetified as the greatest reduction in lake
trout abundance possible for a given time framecst. An experimental lake trout removal
program occurred in Swan Lake, Montana, from 2008ugh 2011. We used data from this
removal to develop a density-dependent populatiodehto assess the efficacy of 41
management scenarios. Each scenario was a tengpaonbination of netting actions, where one
of four actions could occur in a given year (ire,netting, targeting subadults, targeting
spawning adults, or targeting subadults and spaywdtults). For each scenario, we assessed the
percent reduction in abundance relative to an waséed population after 5, 10, 20, 30, 40, and
175 years as a function of cost. Reductions in dhnce generally increased as a function of
annual cost; however, substantial variation exigtd@tie reduction that can be achieved for a
given cost. For example, the most expensive sae(laarvesting subadults and spawning adults
every year) resulted in the greatest decline imdhuoce after 10 years (reduction of 0.986;
0.968-0.995 95% CI). However, other scenarios (altgrnating harvest of both subadults and
spawning adults with harvest of spawning adulty)pptoduced similar results with a 35%
reduction in cost. Managers have several optionthilong-term suppression of lake trout in
Swan Lake depending on goals and funding.
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Identifying movement patterns and spawning areas ahvasive lake troutSalvelinus
namaycush in Yellowstone Lake

Robert E. Gresswell,us Geological Survey, Northern Rocky Mountain SeeDenter, 2327 University Way,
Suite 2, Bozeman, MT 597 Hgyresswell@usgs.gov

Cory D. Suski, University of lllinois at Urbana-Champaign, W401T@rner Hall, MC-047, Urbana, IL 61801;
Phone: (217) 244-223&uski@uiuc.edu

Michael Parsley, US Geological Survey, Western Fisheries Researctie€eColumbia River Research Lab,
5001-A Cook-Underwood Rd, Cook, WA 98605-9717nPh(b09) 538-2299 x24mparsley@usgs.gov

Brian Ertel, Patricia Bigelow, and Todd Koe| Fisheries and Aquatic Sciences Program, PO Box 182,
Yellowstone National Park, Wyoming, 82190; PhoB87] 344-2282;brian_ertel@nps.gav
pat_bigelow@nps.gowdd _koel@nps.gov

Andy J. Danylchuk, Assistant Professor, University of Massachusetts, l3oldsworth Hall, Amherst MA
01003; Phone: (413) 545-4358danylch@nrc.umass.edu

Steven J. CookeAssociate Professor, Carleton University, 1125 @eldy Dr. Ottawa, ON, Canada K1S
5B6; Phone: (613) 520-2600 x2148even_cooke@carleton.ca

Although the lake trouBalvelinus namaycusluppression program in Yellowstone Lake has
been successful at removing large numbers of {hiesaceous invaders, the number of lake
trout captured continues to increase. It is apfahex targeted removal of adult lake trout can
have positive effects on population suppressiod,capture of adult lake trout can be increased
by focusing removal efforts on regularly used ttaggridors or spawning areas. Furthermore,
destroying lake trout embryos on spawning grourmdsdcbe applied synergistically with
methods that target free-swimming individuals (giti.nets) in order to maximize suppression
of lake trout. Efforts to increase direct removahwgill nets and utilize techniques for
destroying lake trout embryos and larvae requi@Wkedge regarding lake trout movement
patterns and accurate information concerning tbation of spawning areas. To this end, we
initiated a collaborative effort of federal and demic scientists with additional funding support
from a consortium of four NGOs to identify movemeatterns and spawning areas of invasive
lake trout in Yellowstone Lake.

This pilot study included implanting acoustic tranigers in 141 lake trout and deploying 40
acoustic receivers in 2011. Data were downloadau the receivers three times in September
and October. Preliminary analysis has providedeswté concerning movement corridors and
distribution patterns that confirm previous hypai®and yield intriguing insights.

Feasibility assessment for translocation of imperdd bull trout populations
in Glacier National Park

Ben T. GallowayMontana State University, 301 Lewis Hall, Bozen\m,59715,
(406) 994-3698ben.galloway@msu.montana.edu
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Clint C. Muhlfeld,U.S. Geological Survey, Northern Rocky MountairSa Center, Glacier Field Station,
Glacier National Park, West Glacier, MT 59936, (3888-7926 cmuhlfeld@usgs.gov

Christopher S. Guyy.S. Geological Survey, Montana Cooperative FistiRegearch Unit, 301 Lewis Hall,
Montana State University, Bozeman, MT 59715, (£94)3491 cquy@montana.edu

Christopher C. Down®\ational Park Service, Glacier National Park, W€sacier, MT 59936
(406) 888-7917chris_downs@nps.gov

Wade A. Fredenber@.S. Fish and Wildlife Service, 780 Creston Hatgreoad, Kalispell, MT 59901, (406)
758-6872wade_fredenberg@fws.gov

Native bull trout populations are at risk of exétion in several lakes in Glacier National Park
(GNP) due to the invasion and establishment of mainse lake troutThis research project was
designed to assess the feasibility of conserviegifip genetic lineages of bull trout through
translocationWe evaluated spawning, rearing, foraging, and owgesing habitats and aquatic
biota in four isolated headwater lakes (Camas Lh&ke Evangeline, Grace Lake, and Lake
Ellen Wilson) and three streams (Camas, Loggind,lancoln). Camas Creek is mostly
composed of pool (38%) and glide (28%) habitaté \gitavel substrate (38%). Logging Creek is
mostly composed of riffle habitat (65%) with maidyge gravel (30%) and cobble substrates
(32%). Both systems contain non-native Yellowstoaghroat trout. Lincoln Creek is composed
mostly of pool (36%) and riffle (38%) habitats widss large gravel (11%) and small gravel
(14%) substrates than Camas and Logging creekbgfanore, non-native brook trout are
present in the system. Future work will assessribkcharacteristics of lake and stream
environments, assess plankton and invertebrate conties, and compare the genetic
composition and demographic status of potentiabdstocks. The combined results will be used
to prioritize and plan the potential translocatsdrategy for bull trout within drainages in GNP.
Furthermore, this project will provide a broadederstanding of the feasibility of applying this
approach elsewhere.

Of mysivores and piscivores:
Phenotypic, life history, and diet divergence wittdepth in Flathead lake trout

Craig P. Staffordyniversity of Montana - College of Forestry and Gervation,
32 Campus Drive, Missoula, MT 59812aig.stafford@mso.umt.edu

Megan V. McPhee@yniversity of Alaska Fairbanks - Fisheries Divisjdiv101 Point Lena Loop Road,
Juneau AK 99801

Lisa A. Eby, and Fred W. Allendothiversity of Montana - College of Forestry and Gervation, 32
Campus Drive, Missoula, MT 59812

We compared habitat use, diet, morphology, lifédns and microsatellite genotypes between
shallow and deep-captured lake trout in an intredymopulation from Flathead Lake, Montana.
Stable isotopes demonstrated that individual fidheted depth fidelity. Lake trout 451-600

mm TL exhibited morphological divergence betweeptdeyroups wherein deep fish had deeper
bodies and larger eyes. Further, these fish exaibwarf life history and feed heavily dfysis
diluviana In many regards these dwarfs are analogous touimper morphotype from the
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native range, while the shallow fish mimic the l@aorphotype from which the Flathead Lake
population was derived. Lack of genetic divergelmegveen depth groups suggests a strong role
for environment in producing the observed ecotyp@ication.

Using genetic markers to reconnect a metapopulatioaf bull trout

Joseph M. DosSantos*, Shana R. Bermaikta Utilities, P.O. Box 1469, Noxon, MT, 598536-847-
1284, 406-847-1293pe.dossantos@avistacorp.cpshmana.bernall@avistacorp.com

Patrick W. DeHaan, Lawrence L. Lockard and Willi@nArdren,U.S. Fish and Wildlife Service.
Longview, WA 98632, Kalispell, MT 59901, Essex tioncVT 05452, 416-946-0609, 406-758-6883, 802-872
0629,patrick_dehaan@fws.golarry lockard@fws.gowvilliam_ardren@fws.gov

Genetic markers were used to evaluate the impéthse® mainstem dams that have long
fragmented an important migratory corridor for egEametapopulation of bull trout in the Lake
Pend Oreille/Clark Fork River system, Idaho and Moa. Populations in the study area were
characterized by a low effective number of bree@dgs50 for 34 of 39 populations) and a
significant degree of genetic variation among papahs Fst= 0.132) at 12 microsatellite loci.
Population assignments of 290 adult bull troutexikd below mainstem dams provided
evidence that many of these fish (n = 197) origidah populations above the dams and were
unable to complete their spawning migrations. Aebas genetic dataset was used to establish a
real-time genotyping protocol to assist with traqgkdransport fish passage above these
mainstem dams. Prior to the establishment of thistyping protocol (2001 to 2003) 109 adult
bull trout were transported above Cabinet Gorge [Da. Based on genetic assignments and
transport criteria, 203 fish were passed upstrdaonerone or more dams between 2004 and
2010. This protocol has helped re-establish comicin a fragmented system providing
increased numbers of spawning adults for numeyickpressed populations above these
mainstem dams a decade before the first upstreasaga facility will become operational.
Other passage facilities are now in the plannirgilephase justified in large part by this
ongoing genetic analysis and it's on the groundemgntation.

Estimation of reproductive success for bull trout tansported above
mainstem Clark Fork River Dams

Shana Bernallavista Utilities, 94 Avista Power Road Noxon, MB53, Shana.Bernall@avistacorp.com

Patrick DeHaanys Fish and Wildlife Service, Abernathy Fish Tedbgp Center Conservation, Genetics
Laboratory, 1440 Abernathy Creek Road Longview,98832 Patrick _DeHaan@fws.gov

Upstream migrations of adfluvial bull tro8alvelinus confluentysopulations in the lower Clark
Fork River have been impacted by mainstem dame sia@arly as 1913. In an effort to
reconnect these migratory populations an upstreamsport program was developed in 2001.
Genetic testing of fin tissue samples was useceterchine the most likely tributary of origin of
adult bull trout captured below Cabinet Gorge Darginning in 2004, and this assignment to
tributary was used to make transport decisionanR2601 through 2011, a total of 368 adult bull
trout have been passed upstream of mainstem dathe oiver. To verify the reproductive
success of transported fish a parentage studyniteeged in 2008. Fin tissue samples were taken
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from juvenile bull trout captured in two tributasi¢éo the lower Clark Fork River in 2008, 2009
and 2010, along with any adult bull trout captuirethe study area including all transported fish.
By comparing the genotypes of these fish using esatellite markers we were able to assign a
proportion of these juvenile bull trout to eithereoor both parents. Out of a total of 1,361
juvenile bull trout sampled, 28.4 percent weregrssil to at least one transport parent.
Therefore; over 70 percent of the offspring wer@dpiced by fluvial bull trout that matured in
the Reservoirs or upstream. Additional informationsize of spawning adults, consecutive
versus alternate year spawning and number of mptirg was also derived during this analysis.

Trout hybridization in the Lamar River drainage: tr ends and potential mechanisms

Patrick Della Croce and Geoffrey C. Podlyial Landscape Lab, Montana State UniversitypDef
Land Resources and Environmental Sciences, P.O1B8%20, Bozeman, MT 59717-3120,
patrick.dellacroce@gmx.¢hgpoole @montana.edu

Andre B. C. Thees,eibniz University Hannover, Dept of Computer Scéeim Civil, Engineering, Callinstr. 34,
30167 Hannover, Germarnfiees@bauinf.uni-hannover.de

The Lamar River drainage (Yellowstone NP) is halidaone of the last genetically pure
populations of Yellowstone cutthroat trout (Oncaorblyus clarki bouvieri, YCT) despite the fact
that rainbow trout (O. mykiss, RBT) were introdu¢edhe drainage in the late 1930s and have
since then threatened the genetic integrity ofveatiCT. Rose Creek (a tributary to the Lamar
River) has long been suspected of being a sourBBdfgenes and in 2005 genetic analyses
conducted on Rose Creek showed the simultaneossrre in the system of YCT, RBT, and F-
1 hybrids. When the study was repeated in 201§, 66T and back-crosses were found and
there was no evidence of RBT or F-1 hybrids. Thal gbthis study is to shed light on the
mechanisms (e.g., genetically driven differencesragrfish with respect to their fitness) that
determined the temporal patterns of RBT genes amowdand distribution observed in Rose
Creek. To reach our goal we are currently combitivegfield data from Rose Creek with a novel
computer simulation model that simulates the lifele and tracks the genetic composition of
individual fish within a population over time. Ugimverse modeling via a genetic algorithm,
we are identifying model parameter sets (e.g. caatlins of fithess and propensity to
crossbreed for pure and hybridized fish) that aresistent with the temporal patterns of
abundance and distribution of rainbow trout gerteseoved on Rose Creek.

An examination of genetic diversity in isolated cuhroat populations of the
Flathead River basin, Montana

Kellie Carim* and Lisa Ebyniversity of Montana, Wildlife Biology Program, &mpus Drive, Missoula,
MT, 59812kellie.carim@gmail.comisa.eby@umontana.edu

Craig BarfootConfederated Salish-Kootenai Tribesaigb@cskt.org

The primary threat to westslope cutthroat tr@mg¢orhynchus clarkii lewiyis hybridization
with introduced rainbow troutQncorhynchus mykissResearch shows that isolation
management is currently the most successful methptbtecting cutthroat from negative
interactions with invasive species. Yet, isolatimanagement also comes with tradeoffs
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including reduced population viability and lossgeinetic diversity. Theoretical models for
maintaining genetic diversity in isolated trout ptgiions recommend a minimum 8km of stream
habitat based on fish densities and effective il size. When considering isolation and its
tradeoffs, testing these models and quantifyinsris necessary to inform conservation
decision-making. We compared genetic diversityutitzoat trout across 16 polymorphic
microsatellite loci in two connected streams andtt@ams of varying length and time since
isolation in the Flathead River Basin of westernmtéma. As expected, isolated populations in
smaller streams have lower genetic diversity. H®veélre amount of genetic diversity lost
within isolated populations varied greatly, indegent of time since isolation. To gain a better
understanding of how maintenance of genetic dityersay change through time, we also
compared the 12 anthropogenically isolated popariatio eight geologically isolated
populations of varying length from the FlatheadeRiBasin across the same 16 loci. Insights
from this comparison will help managers adjust exq@ons for long-term maintenance of
genetic diversity under isolation. Finally, resuwfghis study have direct implications for
management of trout across watersheds of the Rdckytains, as well as to genetic theory that
can be applied broadly across taxa.

Juvenile salmon ecology, habitat use and growth ia large Alaskan river floodplain
dominated by beavers.

Rachel L. Malison, Jack A. Stanfordathead Lake Biological Station, The UniversityMdntana, 32125
Bio Station Lane, Polson, MT 59860; (406) 982-38@P5,rachel.malison@umontana.eduilkrach@gmail.com
jack.stanford@umontana.edu

Beavers Castor canadensjsnodify stream habitat, creating lentic patchesridiuted

throughout large alluvial river floodplains. Weagmwined the influence of beavers on the
ecology and growth of juvenile salmon in free-flogiispring brooks, beaver influenced spring
brooks and different successional stages of bgavmits (early: recently dammed spring brooks,
mid: ponds embedded in meadows, and late: embeddguiuce forests), within an Alaskan
river. We hypothesized that beavers increase ptamuof juvenile salmonids in the parafluvial
zone of large river floodplains, because beavenstcoct ponds that stimulate the growth of
juvenile salmon. We sampled using minnow trapsandmbination of elastomer and pit tags,
as well as pit tag antennae. In the Kwethluk Rfl@ydplain, where 55 % of all aquatic habitats
have been modified by beavers, juvenile salmonocanr in all habitat types. However,
densities vary and are highest in spring brooksprodressively lower in early, mid and late
successional beaver ponds. Movement between powldspaing brooks is restricted at base flow
but possible during flood events. Growth ratesadiffy habitat type with the highest rates
occurring in beaver ponds, lowest in beaver infagehspring brooks, with non-influenced spring
brooks falling intermediate. Differences in growses result in larger juveniles being produced
in beaver ponds. Our results show that beaversaserproduction because juvenile salmon
grow faster and larger, but beavers also blockofidkial habitat from use. We are currently
evaluating the tradeoff between increased growtsnas. loss of habitat for rearing.
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Advances in bathymetric mapping data collection, aalysis and dissemination

Adam PetersenMontana Fish, Wildlife & Parks, 1420 E'&\venue; Helena, MT, apetersen@mt.gov

Bathymetric maps, or lake contour maps, have l@enhused by fishery professionals in the
management of lentic fisheries for the purposegetérmining lake volume for chemical
rehabilitation, calculating fish stocking quotasdassessing benthic habitats and fish
distribution. Recent advances in GPS, sonar, agt&lhnologies have enabled researchers to
increase the speed, efficiency and accuracy ofybatric mapping efforts. In 2011 Fish,
Wildlife & Parks Data Services Section piloted aSs&habled sonar transducer capable of
storing location and depth data at a rate of omcespcond for speeds up to 35 miles per hour.
We will discuss best management practices for cile and analysis of bathymetric data using
this and other technologies. We will also explanblir and internal data dissemination options,
including deployment to personal mobile deviceshsag smart phones and GPS. Dissemination
of fisheries and bathymetric data using currerinetogies has potential to improve fisheries
management options by increasing the efficiencsaofpling and/or control efforts. Displaying
contour data and other available fisheries managedaa to the public using current
technologies also has potential to increase pali@reness of management issues and
participation in outdoor recreation activities.

Burbot Lota lota recruitment in the lower Missouri River during the historic flows of 2011

Tyler Haddix, Landon Holte, John Hunziker and D&wdler, Montana Fish, Wildlife & Parks,
PO Box 165, Fort Peck, Montana 592#%&ddix@mt.gov

Populations of burbdtota lotain the large rivers of Eastern Montana are thotgiave

declined over the past several decades. Anthropogbanges to the rivers systems such as
dams, which alter fish migration as well as thegemature, sediment, nutrient and discharge
regimes, in addition to over harvest, are all guessources of the apparent decline.
Standardized sampling of benthic fishes of the MissRiver downstream of Fort Peck Dam has
occurred for the past eight years. Although adutbbt are frequently captured in various gears,
very few young-of-the-year (YOY) burbot were cotksdt prior to 2011. However, during 2011 a
substantial number of YOY burbot were capturedanthic trawls throughout the sampling
season. Although the specific reasons for theivelgthigh recruitment of YOY burbot during
2011 are unknown, it was likely influenced by th&tdric flows that occurred during the spring
and summer months. Further monitoring will be meketh assess whether the age-0 recruitment
of 2011 translates into adult recruitment. Thesdifigs support the hypothesis that mimicking
naturalized hydrological conditions of large pririvers will aid in restoring native fish
communities.

Pallid sturgeon use of the Missouri and Milk riversin 2011

Dave Fuller and Tyler Haddixviontana Fish, Wildlife & Parks, PO Box 165, Féxck, Montana 59223,
fullerdave@mt.gov

Suppression of the thermal regime in associatidh migulated flows through Fort Peck Dam
have been implicated as major factors impeding spayand recruitment of pallid sturgeon in
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the Missouri River downstream from the dam (USFV@8@. To increase the likelihood of
spawning and recruitment success for pallid sturgezieases of warmer water from Fort Peck
Dam through the spillway were proposed as a redédem@ad prudent alternative in the Missouri
River Biological Opinion (USFWS 2000). In 2011, oed-setting snowfall coupled with record
spring rains resulted in rapid filling of Fort PeRkservoir above full pool and subsequent,
releasing water over the Fort Peck Spillway. Th&l2@ater year represented the first deviation
from baseline conditions in over a decade. Thirtg-telemetered wild adult pallid sturgeon (2
gravid females, 4 non-gravid females, 25 malesewmecked in the Missouri, Milk and
Yellowstone rivers. Nearly 50% of these fish, irthg a gravid female, migrated at least 200
km up the Missouri River during the spawning seas®opposed to 0-5% during the prior ten
years. Five of these individuals migrated into Mtk River. Fish began migrating into the
Missouri River following a mid-April pulse of watétom the Milk River and continued to
migrate into the Missouri River through May whesatiarges were ~20,000-30,000 cfs. Larval
fish sampling resulted in a total of 54 paddlefisithe Milk River and 27 paddlefish, 37
shovelnose sturgeon and 1 genetically confirmelidpsturgeon from the Missouri River. This is
the first documentation of pallid sturgeon spawrimthe Missouri River below Fort Peck Dam
and the first genetically confirmed wild pallid sgeon larvae in the upper basin. The
documentation of use, spawning and reproductigdherMissouri River shows that the Missouri
River is used by pallid sturgeon if flow regimese auitable.

Population connectivity of three prairie cyprinidsin the Yellowstone River
and its tributaries

Michael B. Duncan, Robert G. Bramblett, and Alexamd. Zale Montana Cooperative Fishery
Research Unit, Department of Ecology, Montana Stativersity, PO Box 173460, Bozeman, MT 59717,
michaelduncanl2@hotmail.cofsbram@montana.eduale@montana.edu

Habitat connectivity is an important determinanpopulation stability and viability especially
for migratory species that exhibit a variety oélHistory strategies. The importance of
connectivity is even more pronounced for speciandiin harsh environments where isolation
from large, less variable habitat patches regulachyurs. Prairie streams experience highly
variable seasonal and interannual conditions tleat cneate instability in local fish populations.
We used otolith microchemistry to gain a betterarsthnding of population connectivity of
selected fishes in the lower Yellowstone River asdributaries. To determine fish movements,
we compared’sr#sr otolith profiles from western silvery minnowybognathus argyritis
flathead chub®latygobio gracilis and sand shineidotropis stramineuto the water chemistry

of the lower Yellowstone River and its tributarid$ie Yellowstone River supported migrant and
resident fish of all three species. Most of tha fisllected in the Powder River were migrants
from the Yellowstone River. Nearly all the sandngns collected in small tributaries were
residents. Both resident and migrant western isilm@nnows and flathead chubs were collected
in small tributaries. However, migratory conspexsfiended to be larger than residents
indicating that these habitats may support multijidehistories. This is the first evidence of
interacting mainstem and tributary minnow stockpriairie streams. Management and
conservation of these populations therefore reguareintegrated landscape-level approach
rather than a stream-by-stream strategy.
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Effects of hypoxia on growth, behavior, and mortaly of
Scaphirhynchus and Polyodon larvae

Hilary G. Billman*, Montana State University — Bozeman Fish Techno@eyter, 4050 Bridger Canyon Road,
Bozeman, MT 59715, 406.994.998Bary.billman@montana.edu

Christopher S. Guyy.S. Geological Survey — Montana Cooperative Figliesearch Unit, 301 Lewis Hall,
Montana State University, Bozeman, MT 59Z4illy @montana.edu

Kevin M. Kappenman, Jason ligen, Molly A.H. Wehbs. Fish and Wildlife Service — Bozeman Fish
Technology Center, 4050 Bridger Canyon Road, Bomeiid 59715,kevin_kappenman@fws.gov
jason_ilgen@fws.ggwolly_webb@fws.gov

Natural recruitment of paddlefigbolyodon spathuland shovelnose sturgeScaphirhynchus
platorynchudarvae has been documented in the upper Missover RJISA; however, pallid
sturgeorScaphirhynchus albuarvae, which exist in sympatry with paddlefistdatovelnose
sturgeon, are not recruiting to the adult wild pagon. Reservoir headwater habitat is
hypothesized to be the mechanism of larval patlidgeon recruitment failure. Based on
empirical conditions in the headwater habitat oftReck Reservoir, Montana, USA, we
designed controlled laboratory experiments to deitez the effects of dissolved oxygen
concentration at three treatment levels (1.5 myQ% saturation), 2.5 mg/L (20% saturation),
and 5.5 mg/L (control; 70% saturation)) on the gigwehavior, and mortality of paddlefish,
shovelnose sturgeon, and pallid sturgeon larvasatges (immediate post-hatch (IPH) and 40-
days post hatch (DPH)). Post-treatment IPH larvaeionger than pre-treatment individuals
(all P-values < 0.05), and length differed significargimong treatments for IPH larvae of all
three species (aR-values < 0.05). There was no effect of treatmaneagth for 40-DPH larvae
of any species (aP-values > 0.05). Natural behavior of larvae was segged at the 1.5 mg/L
and 2.5 mg/L treatments for each species at balgemups. There was a significant treatment
effect on larval mortality in the 1.5 mg/L treatnh@mong species and ag&s<(0.01), but there
was no effect of treatment at 2.5 mg/L. Additiopathe results demonstrated a significant
interaction between age, species, and treatnent((01), indicating that there were age and
species effects on larval mortality at specifiatreents. These findings provide important
information on how dissolved oxygen conditions ireservoir headwater environment affect
paddlefish, shovelnose sturgeon, and pallid sturdggwvae.

Estimating trout movements in a river network usingstrontium isoscapes

Clint C. Muhlfeld*, U.S. Geological Survey, Northern Rocky MountaireSee Center, Glacier National Park,
West Glacier, Montanamuhlfeld@usgs.gov

Simon R. Thorroldwoods Hole Oceanographic Institution, Woods Holass&chusetts,
sthorrold@whoi.edu

Thomas E. McMahomepartment of Ecology, Fish and Wildlife Progranpmtaina State University,
Bozeman, Montanamcmahon@montana.edu

Brian Marotz Montana Fish, Wildlife & Parks, Kalispell, Montanamarotz@mt.gov
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We used natural variation in the strontium congran (Sr:Ca) and isotope composition
(®’sr®°sr) of stream waters and corresponding values dedon otoliths of westslope cutthroat
trout (Oncorhynchus clarkii lewiyito examine movements during their life historyaitarge

river network. We found significant spatial diféerces in Sr:Ca aridSr®°Sr values (strontium
isoscapes) within and among numerous spawningearhg streams that remained relatively
constant seasonally. Both Sr:Ca &f®8r2°Sr values in the otoliths of juveniles collectear
nine natal streams were highly correlated with ¢heslues in the ambient water. Strontium
isoscapes measured along the axis of otolith gro@xtbaled that almost half of the juveniles had
moved at least some distance from their natal sise&inally, otolith Sr profiles from three
post-spawning adults confirmed homing to natalestre and use of non-overlapping habitats
over their migratory lifetimes. Our study demontgsathat otolith geochemistry records
movements of cutthroat trout through Sr isoscapeéstlaerefore provides a method that
compliments and extends the utility of conventidaglging techniques in understanding life
history strategies and conservation needs of fragviishes in river networks.

Using a spatially explicit stream temperature modeto assess potential effects of climate
warming on bull trout habitats

Leslie A. Jone%?, Clint C. Muhlfeld, Lucy A. Marshaf, Brian L. McGlynif and Jeffrey L.
Kershnet

1 U.S. Geological Survey, Northern Rocky Mountaier8e Center, Glacier National Park, West GlacMgntana
59936, Montana State University, Department of Land Resesiand Environmental Science, Bozeman, Montana
59715,° U.S. Geological Survey, Northern Rocky Mountaier8e Center, Bozeman, Montana 59715

Understanding how species and habitats are likelgspond to climate warming is critical in
developing effective conservation and managemeatiegfies for freshwater systems. We
compiled stream temperature records from 199 sitdse Flathead River Basin (FRB),
Montana, USA, and parameterized non-spatial antiegtatistical models to predict
temperatures at a 22 meter resolution along tlearstnetwork. A spatially explicit hierarchical
model was used to predict summer thermal regimelsuib troutspawning and rearingSR;
<13°C) andoraging, migrating and overwintering=MO; <14°C) habitats. Model results
indicate that stream temperatures were stronghtadlto geomorphic (elevation and slope),
climatic (air temperature), and lake warming coates. These covariates explained 82% of the
variation in August mean stream temperatures. Gérahange simulations were used to quantify
potential exceedance of thermal regimes assocratbdncreasing air temperature trends.
Analysis of a conservative climate change simuta(ECHAM A2 GCM) suggests that
approximately 47% of suitable bull trout summeritettzould be thermally exceeded by 2059
and 83% could become thermally unsuitable by 2088lel predictions suggest that a warming
climate will result in warmer water temperatured arsignificant loss of thermally suitable bull
trout habitats. These results illustrate the imgare of using fine-scale spatially explicit stream
temperature models to explain the local variatioithermal regimes in guiding conservation
and management actions.
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Using PIT tags to assess seasonal and annual movetseof native and nonnative trout

Bradley B. Shepardyildiife Conservation Society, and Montana Statéveirsity, 65 §' Street Island Drive
Livingston, Montana 5904 bshepard@wcs.org

Robert Al-Chokhachy and Robert Gresswek. Geological Survey — Northern Rockies Scierergeg,
Bozeman, Montana

Alexander Zaley.S. Geological Survey - Montana Cooperative Figheesearch Unit
Montana State University, Bozeman, Montana

Scott Opitz and Carol Endicottontana Fish, Wildlife & Parks, Livingston, Montana

Clint Sestrichallatin National Forest, Livingston, Montana

Currently, information on the spatial and tempaGle of habitats used by native fish populatisnelatively
scarce, and invasion rates and distances for neerfegh are poorly documented. To this end, waated a study
in the upper Shields River basin to assess seaaodannual movements of native Yellowstone cuéthtmut
(Oncorhynchus clarkii bouvierlyCT) and nonnative brook trousélvelinus fontinalisBKT) using electrofishing
and passive integrated transponder (PIT) tags.ififismation will be critical for decisions concéng the use of
barriers to prevent further invasion of habitatsupied by YCT. During 2011, we PIT-tagged 377 YGO &1
BKT in a portion of the Shields River main stem dmeke tributary streams. We subsequently used-hattj
mobile, and fixed-station PIT-tag readers to refedadividual fish. BKT continue to invade habitaiscupied by
YCT in the upper Shields basin. Furthermore, 12%&¥ of YCT tagged in two streams during the summeved
out of those streams between July and Novembedon®t yet know whether any of these fish will mtaek into
these streams in the future. Relocating PIT-tadigbdusing mobile PIT-tag readers was difficultidgrthe
summer, but relatively easy during the early winRdi -tag technology was useful for assessing mevesnof
native and nonnative trout; however, more workeeded to increase the efficiency of mobile PIT+zagers and
to evaluate efficiencies of all PIT-tag readers.

Evaluating success and failure of reintroducing thevestern pearlshell mussel
(Margaritifera falcata) into streams in the Blackfoot River Watershed: monitoring, testing
and future implications

David M. StaglianoMontana Natural Heritage Program, 1515 Ea&t&venue, Helena, MT 59620,
406-444-7329dstagliano@mt.gov

Ron W. PierceMontana Fish Wildlife and Parks, Region 2 Headgeist 3201 Spurgin Road, Missoula, MT
59804, 406-542-5532pierce@mt.gov

The first western pearlshell translocation projadtlontana occurred July 2010 at three tributary
streams in the Blackfoot River Watershed. In 2@td reported that short-term survival rates across
all sites post-transplant (2 weeks) were poor (1486l long-term survival (12 months) even worse
(0%). A mussel cleansing protocol was blamed ferlthw survival, in particular, the 2% bleach dip
or potentially thermal stress. We narrowed mostalidbwn to these factors because mussels (n=200)
that were handled, held in-stream and replaced tmattieir original locations without the bleach dip
had 100% survival. We set up experimental trialdugust 2011 designed to evaluate these
mortality agents. From the Clearwater River dagita (17.8°C, 143us/cm), we collected 75
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pearlshells of various sizes (average TL= 55mm)randomly assigned them to three experimental
groups: control, bleach and thermal. We replicéi@adling procedures performed in 2010, except
the control and thermal groups were not given fitebBach dip and the thermal group was
transported ~20 river miles upstream in the CleaamRiver (12.8°C, 95us/cm) to replicate
translocation. Revisits 24 and 48 hours later ambehavior differences between the control and
bleach groups (response to stimulus) and the eakdéath of all 25 mussels in the bleach group
between 72 and 144 hours. The thermal group actuirzack to the donor site had 100% survival,
as did the control group. Future translocationréffaiding the pearlshell’s recolonization of restb
streams will eliminate portions of the transfertpowml that resulted in mortality.

The Columbia River Treaty between Canada and the Uited States could change
established dam operations and Montana’s headwateeservoir and river fisheries.
Brian Marotz Montana Fish, Wildlife & Parks, 490 North Meridiakalispell, MT 59901bmarotz@mt.gov

John Marshgonfederated Salish and Kootenai Tribes — Techr@eaitractor, 8121 NW Reed Drive, Portland,
OR 97229jhmarsh@comcast.net

The Columbia River Treaty was implemented in 136mandate the construction and operation
of Transboundary Columbia dams for flood contral @ower generation in Canada and the
United States (U.S.). In 2014, the two countriegetthe opportunity give notice of their intent to
extend, modify, or terminate the treaty. Withoutie®in 2014, treaty provisions that address
flood control will sunset in 2024, 60 years aftatiation. Because of this, system flood control
is central to ongoing analyses that will informeaart from the US Army Corps of Engineers
and Bonneville Power Administration to the US Stagpartment in 2013. Canada expects the
U.S. to maximize flood control using domestic ddrafore additional storage is requested from
Canada. The U.S. wants to pay Canada less for pgevaration derived from internationally
coordinated dam operations designed to recovesfigies protected under the Endangered
Species Act, because of reduced power revenuetmténitial model analyses indicate that
headwater reservoirs, including Hungry Horse arabizidams in Northwest Montana, might
need to be drawn down further to meet new floodrobnequirements. These changes could
reverse benefits to fisheries achieved by the “MopatOperation” that, after two decades of
research and lawsuits, were fully implemented erfirst time in 2009. A three-phased system
modeling analysis is ongoing to balance power gditar, flood management, and ecosystem-
based functions throughout the Columbia River BaResults to date demonstrate that Montana,
the tribes and the fisheries resource have mustaké.

Conservation efforts by Bonneville Power Administraion

Mark D. Reller and Cecilia Browmonneville Power Administration, 321 Fuller Aveit8220,
Helena, Mt. 59601

The 2012 MTAFS session title is “Successfully Nawign the Social & Political Realm of
Conservation”. Bonneville Power has been an agaréner in conservation in Montana since
the passage of the North West Power Act in 198E&(BEOTNOTE) . During this tenure the
BPA has funded directly, or in partnership with therthwest Power and Conservation Council,
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a significant number of projects in Montana to pobdt mitigate and enhance fish and wildlife.
These projects encompass a wide range of scaie,decguisition of single conservation
easements to projects such as the Thompson-Fishsemwation easement that protected
142,000 acres from future development. In addittboonservation easements and fee
acquisitions a wide variety of habitat projectshbtarrestrial and in-stream have been
accomplished. Our presentation will elaborate @nstope and magnitude of these projects and
examine a broad range of social and political issreountered in the process and how BPA
and its many partners were able to resolve issugsaccessfully complete projects.

Footnote:

839(6). to protect, mitigate and enhance the fighwildlife, including related spawning grounds dvabitat, of the
Columbia River and its tributaries, particularlyaanomous fish which are of significant importaneeite social
and economic well-being of the Pacific Northwesd &me Nation and which are dependent on suitable
environmental conditions substantially obtainalbtef the management and operation of Federal ColuRlvier
Power System and other power generating faciliiethe Columbia River and its tributaries. [NortlstvBower
Act, §2(6), 94 Stat. 2698.] (94 Stat. 2698, 16 EB39)
http://www.nwcouncil.org/library/poweract/defaulini#intro

An evaluation of walleye stocking programs in Freso and Nelson reservoirs

Cody J. NagelMontana Fish, Wildlife, and Parks, 2165 Highway &E Havre, MT 59501,
406.265.6177 X22@nagel@mt.gov

WalleyeSander vitreugontinue to gain popularity among Montana resisleihglers continue

to demand increased angling opportunities for wallend increased hatchery stocking in
existing walleye waters. The prevailing opinion amgonany walleye advocates is that that “you
cannot stock too many walleyes”. The creation efffbrt Peck Hatchery in 2006 nearly doubled
Montana’s walleye production capacity. The two wavater hatcheries (Miles City and Fort
Peck) have the potential to raise 5 million fingegs and 37 million fry annually. Fresno and
Nelson Reservoir, located in the Milk River draiaagn the Montana Hi-line, have been
managed as walleye fisheries since the mid 1950is.size, number, and frequency of walleye
stocked in both reservoirs varied considerablyrgndhe completion of the Fort Peck Hatchery.
However, since 2006 both reservoirs have receiv@®,000 fingerlings annually with limited
biological justification for these stocking rat&sngerlings stocked since 2006 have been marked
with Oxytetracycline (OTC) to assess survival andleate the proportion of hatchery walleye to
naturally produced fish. On average (2007-2011% 43 the walleye collected from Fresno
Reservoir and 24% from Nelson Reservoir were ma@X€@ positive (hatchery reared). Since
2007, walleye relative abundance in Fresno hagasad from 15 to 23.8 walleye/net, whereas
walleye relative abundance in Nelson Reservoirbamined unchanged at 12 walleye/net.
Although these two reservoirs are similar in siad are allocated the same number of walleye
fingerlings annually, they’ve responded differertthjthe current walleye stocking strategy.

Parental male effects on landlocked fall Chinook dmon progeny survival

Matt Wipf Montana Department of Fish, Wildlife, and Parksa@iSprings Hatchery, 4801 Giant Springs Road,
Great Falls, Montana 59405 USA
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Michael E. Barnessouth Dakota Department of Game, Fish and Park$\énay State Fish Hatchery, 19619
Trout Loop, Spearfish, South Dakota 57783 USA

The Lake Oahe, South Dakota, population of landdddiall Chinook salmon

Oncorhynchus tshawytsciemaintained entirely by hatchery propagation exlaibits relatively
poor egg survival during hatchery incubation. T8tigdy was undertaken to determine the
influence of male gametes on embryo survival. Spatam an individual female was subdivided
and subsequently fertilized with milt from four diste males. This was repeated with three
additional females using the milt from the same fmales. This entire procedure was then
replicated three times, using four new femalesfandnew males each time, for a total of 16
males and 16 females. The eggs from each unigss wrere then incubated discretely. There
was no significant effect of spawning males on sghent embryo survival to the eyed stage of
egg development. Swim-up fry length and weight wadse not significantly affected by male
parentage. Survival did vary significantly amongwp from individual females as did swim-up
fry length and weight. These results indicate #mabryo survival during hatchery rearing is
largely a function of initial egg quality from spaimg females and that genetic conservation
spawning protocols can be performed with minimgbact on subsequent embryo survival.

Metal in the mountains: A fish community mercury assessment with implications for
human and wildlife risk in Glacier National Park

Christopher C. Downgyational Park Service, Glacier National Park, POX828, West Glacier, Montana,
406-888-7917¢hris_downs@nps.gov

Craig StaffordCollege of Forestry and Conservation, Universitafntana, Missoula,
craig.stafford@mso.umt.edd06-546-5345

Heiko LangnerGeosciences Department, University of Montana, ddikss heiko.langner@mso.umt.edu
406-243-6553

We sampled lakes in Glacier National Park in 2fiiléharacterize fish species composition, as
well as mercury (Hg) and selenium (Se) concentnatid he greatest number of species tested
for Hg was in Logging Lake, which will serve asseful baseline for Hg contamination in the
park. A subset of the fishes collected for Hg assest was also analyzed for Se. Testing
revealed that Hg generally increased with fish gizhin a species and varied among species
even after considering fish size. Piscivorous Ssiparticularly larger individuals, often had Hg
concentrations at levels sufficient to be of pubkalth concern. The wildlife risk assessment
(utilizing both the fish Hg and species composititata from St. Mary and Logging lakes)
suggests that the consumption of relatively snightly contaminated fishes generally does not
pose a major threat to piscivorous wildlife basadcorrent wildlife thresholds. Northern
pikeminnowPtychocheilus oregonendi®m Logging Lake represented the worst case stena
in the wildlife risk assessment and often exceqatetective thresholds for piscivorous wildlife.
However, the Hg risk to wildlife from northern pikénow is presumably reduced by the
consumption of a variety of less contaminated Bslaed this species has a limited distribution
in the park. Further, results of the wildlife assaent suggest that the Hg consumption risk may
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be further reduced by the protective effect of Ger Se results represent the first testing of this
element in park fishes, providing baseline dataiftk assessment and future studies.

From phosphorus to fish: beneficial use of excessitrients

MARK REINSEL, Apex Engineering, PLLC, 4050 Fieldstone CrossMigsoula, MT 59802, 406.493.0368,
mark@apexengineering.us

BRUCE KANIA, Floating Island International, Inc., P.O. Box 25%hepherd, MT 59079, 406.373.5200,
bruce @floatingislandinternational.com

The U.S. EPA is implementing new, more stringentDlMstandards across the nation in
response to water quality issues including harraligde blooms, hyper-eutrophication of lakes
and increases in game fish mortality. Estimategeptahat compliance with new standards may
cost Montana municipalities as much as $1 billisardhe next decade. Floating Island
International is interested in transitioning phaspis from water into biofilm into fish, and then
harvesting fish to keep pace with nutrient inflates. One of our goals was to measure the fish
harvest that could be achieved by introducing aadaging substrate and circulation/aeration
technology in the form of floating islands. A re&ldtgoal was to use phosphorus as a marker
nutrient and track the potential ability to complith new TMDL standards. A third goal was to
track the impact on other water quality parameserh as water clarity, temperature, dissolved
oxygen levels and benthic organic accretion. Ad&Ee lake fed by the Billings Bench irrigation
ditch was the primary study site. During a four-moperiod in the summer and fall of 2011, fish
growth rates, catch rates and fish productivityaweeasured at the study site based on fish
tagging, otolith and scale aging, and harvest 28 northern yellow perch, black crappie and
Yellowstone cutthroat trout. An average catch cdtene fish per two minutes of fishing time
was achieved at the study site. Fish harvest ofpblds per month kept pace with calculated
phosphorus inflow rates during the study periodgctviimplies that today's federally mandated
clean water standards can potentially be achieigetishery enhancement stewardship
strategies.

Latest-generation floating islands eliminate strafiication
and provide fish spawning habitat

BRUCE KANIA, Floating Island International, Inc., P.O. Box 2%hepherd, MT 