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4th Biennial
Symposium

La Crosse, Wisconsin USA
August 23-28, 2015

http://www.uwlax.edu/conted/isrs2015/index.htm

The 4th Biennial Symposium of the International Society for River Science (ISRS) 2015 is
being hosted by the University of Wisconsin-La Crosse River Studies Center in collaboration
with the United States Geological Survey Upper Midwest Environmental Science Center,
Winona State University Large River Studies Center, and the University of New England,
Australia. The three most recent biennial symposia were held in St. Petersburg, FL, USA (2009);
Berlin, Germany (2011); and Beijing, PRC (2013).The interdisciplinary conference theme is
river connectivity. This year’s conference will be held at the La Crosse Convention Center
from August 23 — 28. We expect between 250 to 400 international river scientists and scholars
will be coming to La Crosse to present a wide array of research.

We're excited by the very positive response and the submission of more than 150 abstracts for
the meeting! We have extended the abstract submission deadline for poster presentations to June
15, 2015, to accommodate additional student submissions and late-breaking research. ISRS is
also sponsoring scholarships for student registration to the conference. Details about eligibility
and the on-line application are available at the conference web site. In addition, a limited
number of scholarships for students from UW-L are being supported by the UW-L River Studies
Center. Students from UW-L should contact Dr. Eric Strauss directly about the application
process (estrauss@uwlax.edu).

Connectivity...

As a fundamental defining character of rivers, the movement of water and water-carried
materials connect local and distant habitats and landscapes. The ecology and geomorphology of
river systems is formed, maintained, and continuously changed by these flow-induced
connections. Likewise, local and regional economies and cultures are influenced and sustained
by connections to rivers. Conflicts over river resources and river-defined boundaries divide
human cultures, while resource harvest, recreation, and transport unite cultures. The 2015 ISRS
conference in La Crosse, Wisconsin, will focus on the theme of connectivity to, within, and
among riverine landscapes; exploring the geomorphic, chemical, and biological implications of
connectivity in rivers; and also developing broader themes of human social and cultural
connectivity mediated by river systems throughout the world.

Opening Speaker - Open to the General Public
« National Geographic Speaker, River Activist - Chad Pregracke--2013 CNN Hero of the
Year. (Sunday, August 23, 2015, at the La Crosse Convention Center, open and free to
the general public)



Featured Speakers

The ISRS 2015 steering committee has attracted a strong and exciting cadre of featured speakers
for the 4" Biennial Symposium. We are pleased to announce that the following river specialists
will contribute to the symposium’s interdisciplinary theme of CONNECTIVITY.

Keeping “the ecology” in River Connectivity- Margaret Palmer, Director, Socio-
environmental Synthesis Center, University of Maryland

Rivers, Human Conflict, and Water Security - Charles VVorosmarty, Director, ASRC
Environmental CrossRoads Initiative, City University of New York

Engaging the Public in the Future of Rivers - Jerry Enzler, President & CEO, National
Mississippi River Museum and Aquarium

Education and Outreach: Understanding the Biogeochemistry of the World’s Major
Rivers - Bernhard Peucker-Ehrenbrink, the J. Seward Johnson Chair in Oceanography,
Woods Hole Oceanographic Institution

An Environmental Report Card for the Mississippi River — William Dennison, Vice
President for Science Applications and Professor, University of Maryland Center for
Environmental Science

Shifting Habitat Mosaic of River Ecosystems — Jack Stanford, Director of the Flathead
Lake Biological Station, University of Montana

Special and Contributed Sessions

In addition to multiple contributed sessions, at least 13 special sessions are scheduled.
Many members of the MRRC membership were responsible for organizing these
sessions. Thanks!

Sponsors:

Symposium & Public Tour Sponsor — Brennan Marine
Plenary Session Sponsors — The National Mississippi River Museum and Aquarium
University of Maryland Center for Environmental Science
Stakeholders — The University of Wisconsin — La Crosse River Studies Center
Winona State University
USGS Upper Midwest Environmental Science Center
The University of New England (Australia)
Paul E. Stry Foundation
Supporters — The National Great Rivers Research and Educational Center
Lucille A. Carver Mississippi Riverside Environmental Research Station
(University of lowa)
In-kind Supporters - The University of Wisconsin — La Crosse River Studies Center
Winona State University
USGS Upper Midwest Environmental Science Center
The Nature Conservancy
RiverWorks Discovery

For more information contact Roger Haro (rharo@uwlax.edu). (Roger is attending the MRRC
meeting.)




KEYNOTE PRESENTATION AND MIXERS
Radisson Hotel — Ballroom B

La Crosse, Wisconsin
Wednesday, 22 April 2015

5:00 PM Registration Table Opens
5:00-6:30 PM Poster Set-Up

6:30-6:40 PM  Welcome and Announcements — Andrew Casper, MRRC President

KEYNOTE PRESENTATION

6:40-7:30 PM RESTORATION ON THE MISSOURI RIVER: A LONG, STRANGE TRIP

Dr. Robert Jacobson, Supervisory Research Hydrologist, USGS
Columbia Environmental Research Center, Columbia, MO

POSTERS SESSION | AND MIXER
7:30-9:00 PM  POSTER SESSION | WITH AUTHORS PRESENT (Hotel Foyer)

7:30-10:00 PM  GENERAL CONSORTIUM MIXER (Hotel Foyer)



PLATFORM PROGRAM

Radisson Hotel — Ballroom B
La Crosse, Wisconsin
Thursday, 23 April 2015
(*Student Presenters)

7:50-8:00 AM  Announcements — Andrew Casper, MRRC President

SESSION I — ASIAN CARP (Moderator: Brent Knights)

8:00-8:20 AM

8:20-8:40 AM

8:40-9:00 AM

9:00-9:20 AM

COMPETITION AMONG RIVER PLANKTIVORES: ARE NATIVE
PLANKTIVORES STILL FEWER AND SKINNIER IN RESPONSE TO
THE SILVER CARP INVASION?

Rich Pendleton’, Chris Swinghamer?®, Levi Solomon*, Jason DeBoer?,
and Andrew Casper®. !lllinois River Biological Station, Illinois Natural
History Survey, Havana, IL 62644. *Missouri Department of
Conservation, Jackson, MO 63755. *Southeast Missouri State University,
Cape Girardeau , MO 63701.

JUVENILE ASIAN CARP AS FORAGE FOR NATIVE PREDATORS
IN THE LAGRANGE REACH, ILLINOIS RIVER

*Cory A. Anderson’, Rebekah L. Haun" James T. Lamer", James H.
Larson?, Brent Knights?, Jon Vallazza?, Levi Solomon®, Rich Pendleton®,
Andrew Casper®, Nerissa McClelland®. *Department of Biological
Sciences, Western lllinois University, Macomb, IL 61455. 2US
Geological Survey, Upper Midwest Environmental Science Center,

La Crosse, WI 54603. *lllinois River Biological Station, lllinois Natural
History Survey, Havana, IL 62644.

ANALYSIS OF BLUE CATFISH (ICTALURUS FURCATUS) GUT
CONTENTS: AN ASSESSMENT OF FEEDING ADAPTATION IN
RESPONSE TO ASIAN CARP INVASION IN THE MISSISSIPPI
RIVER BASIN

*Tad W. Locher!, James T. Lamer?. ‘Department of Biological Sciences,
Western Hlinois University, Macomb, IL 61455. *Kibbe Field Station,
Western Illinois University, Warsaw, IL 62379.

AGE-0 BIGHEADED CARP (HYPOPHTHALMICHTHYS) DAILY
GROWTH, HATCH DATE TIMIING AND ABUNDANCE IN THE
MIDDLE MISSISSIPPI RIVER AND THE ASSOCIATED
TRIBUTARIES

*Kevin Haupt"? and Quinton Phelps*?. *Missouri Department of



Conservation, Big Rivers and Wetlands Field Station, Jackson, MO
63755. 2Southeast Missouri State University, Cape Girardeau, MO
63701.

9:20-9:40 AM EVIDENCE OF BLACK CARP ESTABLISHMENT IN THE
MISSISSIPPI RIVER
Greg Whitledge®, Duane C. Chapman?, Jill A. Jenkins®, Jennifer Bailey™
Diane Nicks®. *Center for Fisheries, Aquaculture and Aquatic Sciences,
Southern Illinois University, Carbondale, IL 62901. 2U.S. Geological
Survey, Columbia Environmental Research Center, Columbia, MO 65201.
3U.S. Geological Survey, National Wetlands Research Center, Lafayette,
LA 70506. “U.S. Fish and Wildlife Service, La Crosse Fish Health
Center, Onalaska, W1 54650.

9:40-10:00 AM ASIAN CARP CELL LINE DEVELOPMENT AND POTENTIAL
APPLICATIONS
Eric Leis®, Sarah Leis’, Justine Nelson?*, and Terrance Hubert?.
!La Crosse Fish Health Center, U.S. Fish and Wildlife Service, Onalaska,
WI 54650. Upper Midwest Environmental Sciences Center, U.S.
Geological Survey, La Crosse, W1 54602. 3Viterbo University, La Crosse
WI, 54601.

10:00-10:20 AM BREAK (Hotel Foyer)

SESSION Il - FRESHWATER MUSSELS (Moderator: Diane Waller)

10:20-10:40 AM FRESHWATER MUSSELS PROVIDE MULTI-DECADAL INSIGHTS
INTO THE ENVIRONMENTAL HISTORY OF LARGE RIVERS
Andrea K. Fritts, Mark W. Fritts, Jason A. DeBoer, and Andrew F.
Casper. lllinois River Biological Station, Illinois Natural History Survey,
Prairie Research Institute, University of Illinois-Urbana Champaign,
Havana, IL 62644.

10:40-11:00 AM MEASURING SPATIAL VARIATION IN ECOSYSTEM PROPERTIES
USING A COMMON CONSUMER APPROACH
James Larson®, William Richardson®, Mary Anne Evans?, Jeff Schaeffer?,
Timothy Wynne®, Michelle Bartsch®, Lynn Bartsch*, JC Nelson®, and Jon
Vallazza'. *U.S. Geological Survey, Upper Midwest Environmental
Sciences Center, La Crosse, WI 54603. 2U.S. Geological Survey, Great
Lakes Science Center, Ann Arbor, Ml 48105. *NOAA, National Ocean



11:00-11:20 AM

11:20-11:40 PM

Service, National Centers for Coastal Ocean Science, Center for Coastal
Monitoring and Assessment, Silver Spring, MD 20910.

MULTIPLE SCALES OF PATCHINESS AND PATCH STRUCTURE
OF NATIVE FRESHWATER MUSSELS IN THE UPPER MISSISSIPPI
RIVER, USA

Patricia Ries, Nathan De Jager, Steve Zigler, and Teresa Newton. U.S.
Geological Survey, Upper Midwest Environmental Sciences Center,

La Crosse, WI 54603.

HOW | GOT TO WHERE | WAS: 1969-2013.
Marian E. Havlik, Malacological Consultants, La Crosse, WI
54601-6609.

11:40-1:30 PM  LUNCH (on your own)

SESSION |11 — FISH POPULATIONS (Moderator: Steve Zigler)

1:30-1:50 PM

1:50-2:10 PM

2:10-2:30 PM

CURRENT STATUS OF LAKE STURGEON THROUGHOUT NORTH
AMERICA

Quinton Phelps’? and Kyle Bales™?. 'Missouri Department of
Conservation, Jackson, MO 63755. 2Southeast Missouri State University,
Cape Girardeau, MO 63701.

PADDLEFISH (POLYODON SPATHULA) POPULATION
CHARACTERISTICS OF THREE MISSOURI RESERVOIRS
*Christopher Schwinghamer, Ryan Hupfeld, Sara Tripp, David Herzog,
Quinton Phelps, and Nick Kramer. Missouri Department of Conservation
and Southeast Missouri State University, Jackson, MO 63775.

AMERICAN EEL POPULATION CHARACTERISTICS IN THE
MISSISSIPPI RIVER

*Andrew T. Bueltmann®? and Quinton E. Phelps*?. ‘Southeast Missouri
State University, Cape Girardeau, MO 63701. “Missouri Department of
Conservation, Jackson, MO 63755.



2:30-2:50 PM

2:50-3:10 PM

3:10-3:30 PM

HABITAT USE OF SCAPHIRHYNCHUS STURGEON SPECIES IN
THE MIDDLE MISSISSIPPI RIVER

*Nicholas W. Kramer'?, Sara J. Tripp’, Quinton E. Phelps'?, David P.
Herzog", Donovan B. Henry?, Peter B. Johnsen®, K. Jack Kilgore*, and
Edward J. Heist®. *Missouri Department of Conservation, Big Rivers and
Wetlands Field Station, Jackson, MO 63755. “Southeast Missouri State
University, Department of Biology, Cape Girardeau, MO 63701. U.S.
Fish and Wildlife Service, Carterville Fish and Wildlife Conservation
Office, Marion, IL 62959. “U.S. Army Corps of Engineers, Engineer
Research and Development Center, Environmental Laboratory, Vicksburg,
MS 39180-6199. >Southern Illinois University Carbondale, Carbondale,
IL 62901.

COMMON CARP (CYPRINUS CARPIO) POPULATION DYNAMICS
IN THE UPPER MISSISSIPPI RIVER

*Michael C. Wolf" 2 and Quinton E. Phelps® 2. 'Big Rivers and Wetlands
Field Station, Missouri Department of Conservation, Jackson, MO 63755.
2Southeast Missouri State University, Cape Girardeau, MO 63701.

BREAK (Hotel Foyer)

SESSION IV — RIVER MODIFICATIONS AND COMMUNITY RESPONSE

3:30-3:50 PM

3:50-4:10 PM

(Moderator: Quinton Phelps)

DRIVERS OF CHANGE IN ECOLOGICAL FUNCTION AND LOSS
OF RESILIENCE IN HYDROLOGICALLY MODIFIED RIVERS
Michael D. Delong®, James H. Thorp? and Jeffrey R. Anderson®. ‘Large
River Studies Center, Biology Department, Winona State University,
Winona, MN 55987. 2Kansas Biological Survey and Department of
Ecology and Evolutionary Biology, University of Kansas, Lawrence, KS
66047. *Department of Mathematical Sciences, Indiana University Purdue
University Fort Wayne, Fort Wayne, IN 46805.

COMPARISON OF FISH COMMUNITY COMPOSITION AND
STRUCTURE AMONG RIVER REACHES OF THE UPPER
MISSISSIPPI RIVER: DETERMINING THE EFFECTS OF LOCK AND
DAM 19 IN STRUCTURING FISH ASSEMBLAGES

*Rebekah L. Haun', Cory A. Anderson®, James T. Lamer’, James H.
Larson?, Brent Knights?, Jon Vallazza?, and James Rogala®. ‘Department
of Biological Sciences, Western Illinois University, Macomb, IL 61455.
2US Geological Survey, Upper Midwest Environmental Science Center,
La Crosse, WI 54603. *lllinois River Biological Station, llinois Natural
History Survey, Havana, IL 62644.



4:10-4:30 PM FISH COMMUNITY RESPONSE TO WING DIKE ALTERATIONS IN
THE MIDDLE MISSISSIPPI RIVER
Molly Sobotka, Andrew Braun, and Quinton Phelps. Missouri
Department of Conservation, Jackson, MO 63755.

4:10-4:30 PM RIVER BASIN MANAGEMENT — THE PERILS OF IGNORING
SYSTEM-WIDE IMPACTS OF LOCAL AND REGIONAL
CONSTRUCTION PROJECTS
Thomas O. Claflin. University of Wisconsin-La Crosse, La Crosse, WI
54601. (Retired).

4:30-6:30 PM  POSTER SESSION Il WITH AUTHORS PRESENT (Hotel Foyer)

4:30-6:30 PM GENERAL CONSORTIUM MIXER (Hotel Foyer)

6:30-9:00 PM BANQUET — RADISSON BALLROOM A

Radisson Hotel — Ballroom B (All Sessions)
Friday, 24 April 2015

7:50-8:00 AM  Announcements — Andrew Casper, MRRC President

SESSION V - BATS, BIRDS AND BLOOMS (Moderator: Patty Ries)

8:00-8:20 AM WHITE-NOSE SYNDROME IN NORTHEASTERN IOWA?
EVIDENCE OF EXPOSURE TO PSEUDOGYMNOASCUS
DESTRUCTANS BY BATS AT EFFIGY MOUNDS NATIONAL
MONUMENT
*Ryan S. Cleary, Kayla M. McLaughlin, Tiffanee A. Kress, Rasika G.
Mudalige-Jayawickrama, and Gerald L. Zuercher. Department of Natural
& Applied Sciences, University of Dubuque, Dubuque, IA 52001.

8:20-8:40 AM ACOUSTIC AND MIST-NET SURVEYS FOR BATS AT EFFIGY
MOUNDS NATIONAL MONUMENT IN EASTERN IOWA
*Kayla McLaughlin, Ryan Cleary, and Gerald L. Zuercher. Department
of Natural & Applied Sciences, University of Dubuque, Dubuque, 1A
52001.
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8:40-9:00 AM CERULEAN WARBLER (Setophaga cerulea) LANDSCAPE AND
HABITAT SELECTION WITHIN THE UPPER MISSISSIPPI RIVER
NATIONAL WILDLIFE AND FISH REFUGE
Richard King®, Lisa Maas®, Jon Stravers?, Amber Rodgers', and Tamra
Lewis'. *Upper Mississippi River National Wildlife and Fish Refuge,
McGregor, IA 52157. 2Driftless Area Bird Conservation, McGregor, 1A
52157.

9:00-9:20 AM GENOTYPING OF DECURRENT FALSE ASTER (BOLTONIA
DECURRENS) AND FALSE ASTER (BOLTONIA ASTEROIDES) BY
MICROSATELLITE MARKER ANALYSIS TO DETERMINE THE
EFFECTS OF HABITAT FRAGMENTATION ON
METAPOPULATION STRUCTURE OF THE DECURRENT FALSE
ASTER
Deepthi Nair*, Michael A. Romano?, Brian Sloss?, and Susan P.
Romano®. *Western Illinois University, Department of Biological
Sciences, Macomb, IL 61455. 2University of Wisconsin-Stevens Point,
800 Reserve Street, Stevens Point, WI USA 54481.

9:20-9:40 AM INFLUENCE OF CANOPY LIGHT PENETRATION ON PINK
TURTLEHEAD (CHELONE OBLIQUA) ABUNDANCE IN A
FLOODPLAIN FOREST
*Anthony Kloppenborg® and Susan P. Romano™?. ‘Department of
Biological Sciences, Western Illinois University-Quad Cities, Moline,
lllinois 61265. “Geography Department, Western Illinois University-
Quad Cities, Moline, Illinois 61265.

9:40-10:00 AM BREAK (Hotel Foyer)

SESSION VI - RIVER RESTORATION & MANAGEMENT (Moderator: Nathan De Jager)

10:00-10:20 AM ASSESSING THE ECOLOGICAL RESILIENCE OF THE UPPER
MISSISSIPPI RIVER SYSTEM
Jeffrey N. Houser. U.S. Geological Survey, Upper Midwest
Environmental Sciences Center, La Crosse, WI 54603.

11



10:20-10:40 AM

10:40-11:00 AM

11:00-11:20 AM

11:20-11:40 AM

EFFECTS OF FLOODING, INVASION AND NITROGEN ADDITION
ON NITROGEN CYCLING IN THE UPPER MISSISSIPPI RIVER
FLOODPLAIN

*Whitney Swanson®, Nathan De Jager?, and Eric Strauss*. ‘University of
Wisconsin-La Crosse River Studies Center, La Crosse, W1 54601. *U.S.
Geological Survey, Upper Midwest Environmental Sciences Center,

La Crosse, WI 54603.

SPATIAL AND TEMPORAL DYNAMICS OF SUBMERSED
AQUATIC VEGETATION COMMUNITIES OF POOL 4, UPPER
MISSISSIPPI RIVER (1998-2011)

Megan Moore. Minnesota DNR, Upper Mississippi River Restoration —
Long Term Resource Monitoring Program, Lake City, MN 55041.

TRIUMPHS AND TRAGEDIES OF PARTNERSHIPS: BALANCING
COMPETING OBJECTIVES FOR THE UPPER MISSISSIPPI RIVER
RESTORATION — ENVIRONMENTAL MANAGEMENT PROGRAM
John H. Chick. Illinois Natural History Survey, University of lllinois,
National Great Rivers Research and Education Center, East Alton, IL
62024.

THE USGS MIDWEST REGION LARGE RIVER INITIATIVE: AN
UPDATE ON CURRENT ACTIVITIES

William B. Richardson®, Robert B. Swanson?, Robert Jacobson®, Jessie
Garrett*, and Ronald B. Zelt®>. 'US Geological Survey, Upper Midwest
Environmental Science Center, La Crosse, W1 54603. 2US Geological
Survey, Nebraska Water Science Center, Lincoln, NE 68512. *US
Geological Survey Columbia Ecological Research Center, Columbia, MO
65201. “US Geological Survey lowa Water Science Center, lowa City, IA
52240.

11:40-12:40 PM BUSINESS MEETING — BALLROOM B

12:40-2:30 PM  LUNCH AND RAFFLE — BALLROOM A

12



POSTER PRESENTATIONS - SESSION |
RADISSON HOTEL

WEDNESDAY APRIL 22, 2015 5:00 PM to 9:00 PM
Poster Set Up 5:00 PM to 6:30 PM

Authors Present 7:30 PM to 9:00 PM
(Listing by topic, *Student presenters)

AQUATIC OR TERRESRTIAL ASSESSMENTS

1)

2)

3)

4)

ANALYZING LAND USE AND LAND COVER CHANGE SURROUNDING
LAKES IN THE UPPER MIDWEST

*Taylor Blumenstein and Joan Bunbury. Department of Geography and Earth
Science, and River Studies Center, University of Wisconsin-La Crosse, La Crosse, WI
54601.

URBAN WATER QUALITY: ASSESSING THE HEALTH OF
STORMWATER STREAMS IN AN URBANIZED AREA

*Tara Cullison, *Kelsey Self, Michael Reisner, Kevin C. Geedey, Reuben Heine, and
Tierney Brosius. Augustana College, Rock Island, IL 61201.

FLORISTIC QUALITY ASSESSMENT OF NATURAL AND CREATED
PRAIRIES IN SOUTHEASTERN MINNESOTA

*Taylor Lundstrom and Neal Mundahl. Department of Biology, Winona State
University, Winona, MN 55987.

ANTIBIOTIC DIVERSITY ALONG THE MISSISSIPPI RIVER FROM
GUTTENBERG TO BELLEVUE, IOWA

*Melissa Maas and Mark Sinton. Department of Natural and Applied Sciences,
University of Dubuque, Dubuque, IA 52001.

FISH ECOLOGY

5)

BLACK CRAPPIE POPULATION CHARACTERISTICS IN THE LA
GRANGE REACH OF THE ILLINOIS RIVER WITH A COMPARISON TO
POOL 13 OF THE MISSISSIPPI RIVER

Joshua D. Bruegge, Rich M. Pendleton, and Levi E. Solomon. Illinois River
Biological Station, Illinois Natural History Survey, Havana, IL 62644.

13



6)

7)

8)

9)

10)

11)

POPULATION PARAMETERS OF BROOK TROUT IN SEVEN STREAMS IN
SOUTHEASTERN MINNESOTA

*Emily Buege and Neal Mundahl. Department of Biology, Winona State University,
Winona, MN 55987.

INTERSEX CONDITION IN MALE LARGEMOUTH BASS FROM THE
UPPER ILLINOIS RIVER WATERWAY

Mark W. Fritts', Jason A. DeBoer®, Andrea K. Fritts®, Kristen A. Kellock?, Robert B.
Bringolf®, and Andrew F. Casper". *lllinois River Biological Station, Illinois Natural
History Survey, Prairie Research Institute, University of lllinois-Urbana Champaign,
Havana, IL 62644. “Michigan Department of Environmental Quality, Lansing, M|
48909. *Warnell School of Forestry and Natural Resources, University of Georgia,
Athens, GA 30602.

INTER-ANNUAL FISH SPECIES DYNAMICS IN A BACKWATER REGION
OF POOL 12 OF THE UPPER MISSISSIPPI RIVER IN 2013 AND 2014
*Stephanie A. LoCasto, Gerald L. Zuercher, and David E. Koch. University of
Dubuque, Dubuque, 1A 52001.

FACTORS AFFECTING THE GROWTH OF LARGEMOUTH BASS IN THE
UPPER ILLINOIS RIVER

*Cassidy R. Miles, Jason A. DeBoer, and Mark W. Fritts. Illinois River Biological
Station, Illinois Natural History Survey, Prairie Research Institute, University of
Illinois-Urbana Champaign, Havana, IL 62644.

EFFECTS OF TRICLOSAN (TCS) OF CARDIOVASCULAR HEALTH IN
ZEBRAFISH

*Alisha M. Saley and Megan C. Hess. University of Wisconsin-La Crosse,

La Crosse, WI 54601.

DOES COMPETITION INFLUENCE DIET IN STREAMS WITH LOW FISH
DIVERSITY?

*Ethan Sorenson and Michael D. Delong. Large River Studies Center, Biology
Department, Winona State University, Winona, MN 55987.

FORESTRY MANAGEMENT

12)

TREE INVENTORY ANALYSIS: A COMPARISON OF PARK SPECIES
RICHNESS TO THE SURROUNDING NEIGHBORHOODS IN ROCK
ISLAND, IL

*Kevin Root. Augustana College, Rock Island, IL 61201.
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13) COMPOSITION AND DIVERSITY OF URBAN RIPARIAN FORESTS IN
ROCK ISLAND AND MOLINE, IL
*Barrie Chileen and Michael Reisner. Augustana College, Rock Island, IL 61201.

INVERTEBRATE ECOLOGY

14) A REVISITATION OF THE DISTRIBUTION OF CRAYFISH SPECIES IN
THREE WESTERN WISCONSIN STREAMS IN VERNON COUNTY
*Megan C. Hess. Department of Biology, University of Wisconsin-La Crosse,
La Crosse, W1 54601.

15) INTERSPECIES VARIATIONS IN GROWTH RATE AND ZEBRA MUSSEL
(DREISSENA POLYMORPHA) COLONIZATION AMONG NATIVE
FRESHWATER MUSSELS IN POOL 12 OF THE MISSISSIPPI RIVER
*Jenna L. Skopek®, Adam R. Hoffman!, Shelby L. Marr? Daniel J. Call?, and
Michael J. Malon®. 'Department of Natural and Applied Science, University of
Dubuque, Dubuque, IA 52001. *Minnesota Department of Natural Resources, St.
Paul, MN 55155. *Environmental Research & Information Analysts, LLC, Dubuque,
IA 52001. “Jo Daviess County Soil & Water Conservation District, Elizabeth, IL
61028.

16) EFFECTS OF ELEVATED CO, CONCENTRATIONS ON BEHAVIOR,
GROWTH AND SURVIVAL OF JUVENILE FAT MUCKET (Lampsilis
siliqguoidea) MUSSELS
Diane Waller, Michelle Bartsch, Kim Fredricks, and Susan Schleis. USGS-Upper
Midwest Environmental Sciences Center (UMESC), La Crosse, W1 54603.

METHODOLOGIES

17) DETECTION OF FECAL CONTAMINATION USING MOLECULAR
METHOD
*Kris Bowen, Kimberly Murphy, Michael Reisner, Dara Wegman-Geedey, and Kevin
Geedey. Augustana College, Rock Island, IL 61201.

18) USES OF ECOSYSTEM GOODS AND SERVICES IN ADAPTIVE

MANAGEMENT: MUD ISLAND HABITAT RESTORATION PROJECT AS A
CASE STUDY

*Davi Michl* and Susan Romano®?. ‘Department of Biological Sciences, Western
lllinois University-Quad Cities, Moline, IL 61265. 2Geography Department, Western
Illinois University-Quad Cities, Moline, IL 61265.
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19)

A QUICK AND SUSTAINABLE APPROACH TO ASSESSING THE BMP OF
DISCONNECTION WITHIN A WATERSHED LOCATED IN ROCK ISLAND
COUNTY, ILLINOIS

*Jonathan Schwengler. Augustana College, Rock Island, IL 61201.

NUTRIENTS AND SEDIMENTS

20)

21)

FILLED IN: AN INVESTIGATION OF SEDIMENTATION RATES AND
DISTRIBUTIONS IN LAKE GEORGE IN ROCK ISLAND COUNTY, IL
*Stephanie Drago. Department of Geography, Augustana College, Rock Island, IL
61201.

RELATIVE NUTRIENT AVAILABILITY IN TWO STREAMS IN
SOUTHWEST WISCONSIN

*Brittany A. Maule and Eric A. Strauss. River Studies Center and Department of
Biology, University of Wisconsin—La Crosse, La Crosse, W1 54601.

WILDLIFE ECOLOGY

22)

23)

24)

HABITAT PREFERENCES OF DEN LOCATION FOR THE NORTH
AMERICAN RIVER OTTER (LONTRA CANADENSIS)

*Shanna E David® and Susan P Romano*2. 'Department of Biological Sciences,
Western Hlinois University-Quad Cities, Moline, IL 61265, 2Geography Department,
Western Illinois University-Quad Cities, Moline, IL 61265.

BAT MORTALITY BY SINGLE STANDING WIND TURBINES IN
NORTHWESTERN ILLINOIS

*Lisa Davila', *Hannah Helms®, Susan Romano®?, and Amber Schorg®.
'Department of Biological Sciences, Western Illinois University-Quad Cities, Moline,
IL 61265. *Geography Department, Western Illinois University, Moline, IL 61265.
3U.S. Fish and Wildlife Service, Ecological Services Field Office, Moline, IL 61265.

THE IMPACT OF BEAVER HERBIVORY ON LATE SUCCESSIONAL
UPPER MISSISSIPI RIVER (POOL 13) FLOODPLAIN FOREST
COMMUNITIES

*Payal A. Shah® and Susan Romano™?. 'Department of Biological Sciences, Western
lllinois University- Quad cities, Moline, IL 61265. Geography Department, Western
Illinois University-Quad Cities, Moline, IL 61265.
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25) QUANTIFYING CHARACTERISTICS OF HERON AND EGRET NESTING
COLONIES ON THE UPPER MISSISSIPPI RIVER NATIONAL WILDLIFE
AND FISH REFUGE WITH GIS
Stephen Winter®, Brian Stemper, Jason Rohweder?, Jennifer Dieck?, and Nathan
De Jager®. *U.S. Fish & Wildlife Service, Upper Mississippi River National Wildlife
and Fish Refuge Winona, MN 55987. 2U. S. Geological Survey, Upper Midwest
Environmental Sciences Center, La Crosse, W1 54602.

POSTER PRESENTATIONS — SESSION 11
RADISSON HOTEL

THURSDAY APRIL 23, 2015 1:00 PM - 6:30 PM

Poster Set Up 1:00 PM to 5:00 PM
Authors Present 4:30 PM to 6:30 PM
(Listing by Topic, *Student presenters)

AQUATIC OR TERRESRTIAL ASSESSMENTS

26) LOWER SAINT CROIX RIVER TERMINAL STREAM ASSESSMENTS:
TEN-YEAR STATUS AND FUTURE STRATEGIES
Byron N. Karns?, Natalie A. Bourman-Karns? and Jim Shaver®. 'National Park
Service, St. Croix National Scenic Riverway, St. Croix Falls, Wl 54024. Lehigh
University, Bethlehem, PA 18015. ®Carnelian-Marine-St. Croix Watershed District,
Scandia, MN 55073.

27) THE HISTORY OF IOWA’S NONNATIVE AQUATIC INTRODUCTIONS,
1874 - 2014
*Nicholas W. Kramer® 2, Quinton E. Phelps™?, and Joseph E. Morris®. *Missouri
Department of Conservation, Big Rivers and Wetlands Field Station, Jackson, MO
63755. 2Southeast Missouri State University, Department of Biology, Cape
Girardeau, MO 63701. *lowa State University, Department of Natural Resource
Ecology and Management, Ames, IA 50011.

28) MICROBIAL RESPONSE TO FLOODING, NITROGEN DEPOSITION, AND
INVASIVE SPECIES PRESENCE IN THE UPPER MISSISSIPPI RIVER
FLOODPLAIN, LA CROSSE, WI
*Julia A. Reich?®, Daniel L. Hernandez®, Whitney Swanson?, and Nathan R. De Jager”.
!Carleton College, Department of Biology, Northfield, MN 55057. 2University of
Wisconsin-La Crosse, La Crosse, WI 54601. *USGS Upper Midwest Environmental
Sciences Center, La Crosse, W1 54603.
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29)

AN ASSESSMENT OF AQUATIC INVASIVE PLANTS IN THE ILLINOIS
RIVER: WATER HYACINTH SURVEILLANCE, MAPPING, PERSISTENCE,
AND POTENTIAL SEED DISPERSAL

*Jay A. VonBank, Andrew F. Casper, Heath M. Hagy, and Aaron P. Yetter. lllinois
Natural History Survey, lllinois River Biological Station and Forbes Biological
Station Prairie Research Institute, University of Illinois, Havana, IL 62644.

FISH ECOLOGY

30)

31)

32)

33)

34)

HYDROLOGICAL AND GEOMORPHOLOGY INFLUENCES ON FISH
COMMUNITY ORGANIZATION IN STREAMS OF SOUTHEASTERN
MINNESOTA

*Shelley Anderson and Michael D. Delong. Large River Studies Center, Biology
Department, Winona State University, Winona, MN 55987.

FRESHWATER DRUM RELATIVE ABUNDANCE AND HABITAT USE
THROUGHOUT THE MISSISSIPPI RIVER

*Andrew T. Bueltmann’? and Quinton E. Phelps*?. ‘Southeast Missouri State
University, Cape Girardeau, MO 63701. *Missouri Department of Conservation,
Jackson, MO 63755.

AGE-0 SILVER CARP AND GIZZARD SHAD DAILY GRWOTH AND
HATCH DATE TIMING IN THE MIDDLE MISSISSIPPI RIVER

*Kevin Haupt™?, Mike Wolf"?, and Quinton Phelps'?. *Missouri Department of
Conservation, Big Rivers and Wetlands Field Station, Jackson, MO 63755. “Southeast
Missouri State University, Cape Girardeau, MO 63701.

FILTER-FEEDING ASIAN CARP AND PARTICLE DYNAMICS IN POOLS
19 AND 20 OF THE MISSISSIPPI RIVER

*Amanda S. Milde™?, William B. Richardson®, Eric A. Strauss?, James Larson®, Jon
Vallazza', and Brent Knights*. *U.S. Geological Survey, Upper Midwest
Environmental Sciences Center, La Crosse, W1 54601. “River Studies Center,
University of Wisconsin-La Crosse, La Crosse, W1 54601.

GROWTH RATE AND CONDITION OF BOWFIN IN TWO MISSISSIPPI
RIVER BACKWATERS

*Sara Strugar and Neal Mundahl. Department of Biology, Winona State University,
Winona, MN 55987.
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35) GRASS CARP (CTENOPHARYNGODON IDELLA) HATCH TIMING AND
DAILY GROWTH IN MIDDLE MISSISSIPPI RIVER
*Michael C. Wolf"2 and Quinton E. Phelps® 2. 'Big Rivers and Wetlands Field
Station, Missouri Department of Conservation, Jackson, MO 63755. 2Southeast
Missouri State University, Cape Girardeau, MO 63701.

36) PREY SELECTIVITY OF COMMON PREDATORS ON SILVER CARP
(HYPOPHTHALMICTHYS MOLITRIX)
*Michael C. Wolf" 2 and Quinton E. Phelps® 2. 'Big Rivers and Wetlands Field
Station, Missouri Department of Conservation, Jackson, MO 63755. 2Southeast
Missouri State University, Cape Girardeau, MO 63701.

FORESTRY MANAGEMENT

37) ALLIARIAPETIOLATA IN ROCK ISLAND AND MOLINE URBAN
FORESTS
*Diana Schultz and Dr. Michael Reisner. Augustana College, Rock Island IL 61201.

38) THE SPATIAL DISTRIBUTION AND DENSITY OF THE EMERALD ASH
BORER INFESTATION IN ROCK ISLAND AND MOLINE, IL
*Morgan Conley. Augustana College, Rock Island, IL 61201.

INVERTEBRATE ECOLOGY

39) AQUATIC MACROINVERTEBRATE DIVERSITY WITHIN AN
URBANIZED GRADIENT
*Brian Lovejoy, *Jake Torres, Kevin C. Geedey, Tierney Brosius, Michael Reisner,
Tara Cullison, and Kelsey Self. Augustana College, Rock Island, IL 61201.

40) GENERAL MORPHOLOGY AND DISTRIBUTION OF HYDRA SPP. IN
POOL 8 OF THE UPPER MISSISSIPPI RIVER
Alexandra Clussman, *Kelsey Lyons, and Carly Olson. Department of Biology,
University of Wisconsin-La Crosse, La Crosse, WI 54601.
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41) MODELING SPATIAL RELATIONSHIPS BETWEEN THE INVASIVE
SNAIL BITHYNIA TENTACULATA AND SUBMERSED AQUATIC
VEGETATION USING LONG-TERM MONITORING DATA
*Alicia M. Weeks™?, Nathan De Jager*, and Roger Haro®. U.S. Geological Survey,
Upper Midwest Environmental Sciences Center, La Crosse, Wl 54602. 2River
Studies Center, University of Wisconsin-La Crosse, La Crosse, W1 54601.

42) EFFECTS OF SEISMIC WATER GUNS ON FRESHWATER MUSSELS
Jeremy K. Wise, Diane L. Waller, Nathan R. Jensen, Michelle R. Bartsch, and Jon J.
Amberg. USGS-Upper Midwest Environmental Sciences Center (UMESC), La
Crosse, W1 54603.

METHODOLOGIES

43) LIDAR DETECTION OF UNSTABLE SLOPES IN ROCK ISLAND COUNTY,
IL
*Kevin Gosiewski. Augustana College, Upper Mississippi Center, Rock Island, IL
61201.

44)  ANALYSIS OF NATURAL WATERS FROM PRISTINE AREAS AND AREAS
OF HUMAN ACTIVITY WITHIN THE BOUNDARY WATERS CANOE
AREA AND THE SYLVANIA WILDERNESS AREA
*Matthew J. Snyder and Robert B. Gregory. University of Dubuque, Dubuque, 1A
52001.

NUTRIENTS AND SEDIMENTS

45) CONCENTRATIONS IN SEDIMENTATION: EFFECTS OF MINING
WITHIN STREAMS OF THE DUBUQUE AREA
*Kyle Leytem. University of Dubuque, 2000 University Avenue Dubuque, IA
52001.

46) HYDROLOGICAL MODELING AND NITRATE UPTAKE IN A HIGH
NITRATE STREAM IN CENTRAL WISCONSIN
*Carly R. Olson', Eric A. Strauss’, Nathaniel A. Strauss®, and Robert S. Stelzer®,
'River Studies Center and Department of Biology, University of Wisconsin—La
Crosse, La Crosse, Wl 54601. 2Department of Physics and Astronomy, Carleton
College, Northfield, MN 55057. Department of Biology, University of Wisconsin
Oshkosh, Oshkosh, W1 54901.
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WILDLIFE ECOLOGY

47)

48)

49)

50)

GREAT BLUE HERON NEST AND COLONY IDENTIFICATION - A GIS-
BASED APPROACH

*Brie Anderson®, Brian Stemper?, and Stephen Winter?. 'Saint Mary’s University of
Minnesota, Twin Cities Campus, Minneapolis, MN 55404. USFWS, Upper
Mississippi River Wildlife and Fish Refuge, Winona, MN 55987.

SPECIES SURVEY, DIVERSITY AND MOVEMENT PATTERNS OF
SNAKES IN TWO EASTERN IOWA LOCATIONS
*Jakob D. Jepson and David E. Koch. University of Dubuque, Dubuque, 1A 52001.

SPATIAL DISTRIBUTIONS AND GENDER VARIATIONS OF TURTLE
SPECIES IN AN UPPER MISSISSIPPI RIVER BACKWATER AREA OF
POOL 12

*Tiffanee A. Kress, Travis J. Schrobilgen, and David E. Koch. University of
Dubuque, Dubuque, 1A 52001.

THERE’S NO PLACE LIKE HOME: SELECTION OF ROOST SITES BY
SOUTHERN FLYING SQUIRRELS IN EASTERN IOWA

Melissa D. Wagner', Elizabeth G. Bainbridge®, Gerald L. Zuercher?, and David E.
Koch1. 'Department of Natural and Applied Sciences, University of Dubuque,
Dubuque, IA 52001. *Department of Biological Sciences, Fort Hays State University,
KS 67601.
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PLATFORM PRESENTATIONS ABSTRACTS
ALPHABETICAL LISTING BY PRESENTING AUTHOR

(*Student Presenter)

JUVENILE ASIAN CARP AS FORAGE FOR NATIVE PREDATORS IN THE
LAGRANGE REACH, ILLINOIS RIVER

*Cory A. Anderson’, Rebekah L. Haun® James T. Lamer*, James H. Larson?, Brent Knights?,
Jon Vallazza?, Levi Solomon®, Rich Pendleton®, Andrew Casper®, and Nerissa McClelland®,
!Department of Biological Sciences, Western Illinois University, Macomb, IL 61455. *US
Geological Survey, Upper Midwest Environmental Science Center, La Crosse, Wl 54603.
3Illinois River Biological Station, Illinois Natural History Survey, Havana, IL 62644.

Increasing numbers of silver carp (Hypopthalmichthys molotrix) and bighead carp
(Hypopthalmichthys nobilis) in the Illinois River has led to concerns about the impact their
invasion has on native food web dynamics. Asian carp have high fecundities and rapid growth
and in the absence of predator controls, they can quickly achieve high densities. A large Asian
carp spawning event on the Illinois River was observed in the summer of 2014 providing us an
opportunity to determine how native piscivorous fish (n-1527) respond to high juvenile Asian
carp densities. White bass (Morone chrysops), black crappie (Pomoxis nigromaculatus), white
crappie (P. annularis), largemouth bass (Micropterus salmoides), and shortnose gar (Lepisosteus
platostomus) were collected from the LaGrange Reach during a large Asian carp spawning event
observed on the Illinois River (August 3 through October 31) using pulsed-DC boat
electrofishing and % in. fyke nets. Fish were immediately anesthetized and put on ice following
collection, and total length (mm) and weight (g) measured. Stomachs were dissected and
preserved in 95% EtOH and the contents of each stomach were quantified visually, and separated
into individual taxa. Wet weights of all individual taxa were recorded and dry weights obtained
after drying at 110C for 48 hours. Diet analysis reveals that all 5 species fed heavily on juvenile
Asian carp over a discrete juvenile size range. The duration of the sampling period also allowed
us to determine the vulnerability to predation by native predators with changing densities of
juveniles in the environment.

Keywords: juvenile Asian carp, diet study, Illinois River, LaGrange, predation

AMERICAN EEL POPULATION CHARACTERISTICS IN THE MISSISSIPPI RIVER

*Andrew T. Bueltmann®? and Quinton E. Phelps'?. 'Southeast Missouri State University,
Cape Girardeau, MO 63701. *Missouri Department of Conservation, Jackson, MO 63755.

American eel populations are declining and have recently become a species of interest by the
United States Fish and Wildlife Service to list as a threatened species. However, the American
eel population in the largest inland lotic waterway in North America (Mississippi River) has
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received little attention despite the apparent relevance. Because of the lack of information on the
Mississippi, we evaluated trends in relative abundance and habitats occupied by American eel
using long-term data collected on the Mississippi River (i.e., Upper Mississippi River
Restoration — Environmental Management Program). During the 18-year study, a total of 92
American eels were collected throughout the Upper Mississippi River (Lake City, Minnesota
downstream to Cape Girardeau, Missouri) with a relatively fewer individuals captured as of
recent. Across macrohabitats, unstructured and structured (i.e., diked) main channel borders had
the greatest number of American eels captured; however, eels were infrequently captured in
impounded habitats. In terms of mesohabitat use, most American eels were captured in areas
characterized by the shallowest waters, rock substrates, and low velocities. We believe the
information provided in this study will promote American eel conservation in the Mississippi
River.

Keywords: eel, demographics, rivers, life history, Mississippi

FRESHWATER MUSSELS PROVIDE MULTI-DECADAL INSIGHTS INTO THE
ENVIRONMENTAL HISTORY OF LARGE RIVERS

Andrea K. Fritts, Mark W. Fritts, Jason A. DeBoer, and Andrew F. Casper. lllinois River
Biological Station, Illinois Natural History Survey, Prairie Research Institute, University of
Illinois-Urbana Champaign.

The shells of freshwater mussels can provide a unique opportunity to examine the impact of
historical changes in aquatic ecosystems. Mussels deposit annual growth rings in their
calcareous shells, much like tree growth rings, so that shells from archeological and museum
collections can serve as records of long-term environmental change over the past 1000 years. We
used sclerochronology techniques to evaluate changes in age-and-growth patterns in two mussel
species collected from the Illinois River near Havana, IL from 1894-2013. This is a period that
encompasses numerous large scale changes both positive and negative such as commercial
fishing, expansion of navigation, eutrophication and sedimentation, as well as the initiation of the
Clean Water Act and millions of dollars in ecosystem restoration efforts. VVon Bertalanffy
analyses indicated that modern animals are growing at a 50% greater rate and reaching a
maximum size that is 20 mm larger than their 1894 counterparts. By constructing a historical
biochronology response to environmental changes, we can better understand the dynamics of
aquatic systems and the recovery rate after substantial perturbations and restoration efforts.

Keywords: environmental history, ecosystem restoration assessment, biochronology, freshwater
mussel growth
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TRIUMPHS AND TRAGEDIES OF PARTNERSHIPS: BALANCING COMPETING
OBJECTIVES FOR THE UPPER MISSISSIPPI RIVER RESTORATION —
ENVIRONMENTAL MANAGEMENT PROGRAM

John H. Chick. Illinois Natural History Survey, University of Illinois, National Great Rivers
Research and Education Center, East Alton, IL 62024.

The Congress of the United States of America recognized the Upper Mississippi River System
(UMRYS) as a nationally significant ecosystem and nationally significant commercial navigation
system in the Water Resources Development Act of 1986. This act also created the Upper
Mississippi River Restoration — Environmental Management Program (UMRR) to help managers
maintain the integrity of the UMRS for multiple ecosystem services. The UMRR is
implemented by the United States Army Corps of Engineers, in partnership with four federal
agencies (U.S. Fish & Wildlife Service, U.S. Environmental Protection Agency, U.S. Geological
Survey, and the National Resources Conservation Service), and the natural resource agencies of
the five UMRS states (Illinois, lowa, Minnesota, Missouri, Wisconsin). The two main elements
of the program are: 1) Habitat Restoration and Enhancement Projects to improve critical habitat
of the UMRS, and 2) the Long Term Resource Monitoring Program to monitor critical UMRS
resources (including fisheries) and to improve our understanding of ecosystem structure and
function within the UMRS. The UMRR has a substantial record of success in both restoration
and scientific research. Nevertheless, managing the multiple and sometimes competing interests
of this broad partnership unavoidably creates challenges. Additionally, the UMRS is also
substantially affected by anthropogenic and other influences that operate at the regional and
global levels and are frequently beyond the regulatory/management authority of the partnering
agencies. These factors include sediment and nutrient loading, invasive species, and climate
change, all of which can influence the effectiveness of UMRR habitat restoration projects. The
UMRR partners need to find ways to work together, but outside of the UMRR program itself, to
address these regional and global drivers that impact the Upper Mississippi River System and the
success of UMRR at meeting its strategic goals.

Keywords: Upper Mississippi River Restoration, Partnerships, Long Term Monitoring, Global
and Regional Drivers

RIVER BASIN MANAGEMENT - THE PERILS OF IGNORING SYSTEM-WIDE
IMPACTS OF LOCAL AND REGIONAL CONSTRUCTION PROJECTS

Thomas O. Claflin. University of Wisconsin—La Crosse, La Crosse, WI 54601. (Retired).

The Upper Mississippi River system has undergone dramatic change since 1870, largely
associated with the development of the river for navigation. Channel-clearing activities, the
addition of wing-dams and closing dams, and finally, the construction of the lock and dam
system in the 1930s resulted in the river as we now know it. The impacts of all of these
construction activities are still being felt, and the river system continues to adjust and evolve as a
result of these past activities. We continue to see proposals to further modify the river and
floodplain with construction projects, all too often without adequately examining their impacts
on the total river system. In the early 1970s, the Corps of Engineers proposed to replace Lock
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and Dam 26 at Alton IL, making the assertion that system-wide benefits would result but impacts
would be restricted to the construction area in Pool 26. The Santa Fe Railroad, concerned with
loss of revenue from increased commercial river traffic, and the Izaak Walton League brought
suit in federal court, claiming that the Corps violated the recently enacted National
Environmental Policy Act by ignoring the system-wide impacts of increased commercial activity
on the river. The plaintiffs prevailed and the Corps withdrew their proposal and gained
authorization from Congress for a modified project, resulting in a smaller lock structure and the
subsequent creation of the Long-term Monitoring Program. The river system is presently facing
a new series of potential impacts, this time associated with the rail transport of crude oil from the
Bakken oil formation to refineries located at points south and east. The BNSF (Burlington
Northern Santa Fe) railroad is striving to increase their traffic capacity along the river corridor by
improving their tracks at various locations. Unlike their claim in the 1972 litigation, they now
contend that the impacts of their individual construction projects would be local and
insignificant, therefore vacating the need to look at potential system-wide impacts in the river
corridor. If the Bakken oil fields continue to yield high volatility oil for the next three decades as
predicted, the Upper Mississippi River and its resources will be continually exposed to a whole
new classification of potential threats associated with oil spills in the backwaters and floodway.
Insofar as the probability of a derailment is greater than zero, the question of catastrophic
impacts of accidents becomes a matter of “when” rather than “if”. We should therefore employ
the tools provided to us by NEPA to examine alternatives and potential irretrievable losses and
irreversible impacts associated with these activities and develop appropriate controls to minimize
or eliminate these dangers.

Keywords: impacts, oil, NEPA, derailment, railroad

WHITE-NOSE SYNDROME IN NORTHEASTERN IOWA? EVIDENCE OF
EXPOSURE TO PSEUDOGYMNOASCUS DESTRUCTANS BY BATS AT EFFIGY
MOUNDS NATIONAL MONUMENT

*Ryan S. Cleary, Kayla M. McLaughlin, Tiffanee A. Kress, Rasika G. Mudalige-Jayawickrama,
and Gerald L. Zuercher. Department of Natural & Applied Sciences, University of Dubuque,
Dubuque, 1A 52001.

We were asked to evaluate bats at Effigy Mounds National Monument (EMNM), in northeastern
lowa, for signs of White-Nose Syndrome (WNS). White-Nose Syndrome is a disease of bats
during winter hibernation caused by the fungal pathogen Pseudogymnoascus destructans (Pd).
We sampled bats at eight locations within EMNM by using mist nets. All captured bats were
weighed, measured, and examined. In addition, DNA samples were taken from the facial region
using Isohelix DNA swabs and sterilized cotton swabs; these samples were used to test for the
presence of Pd. Five bat species were captured in mist nets between mid-July and late
September 2014 with Northern long-eared bats (Myotis septentrionalis) and little brown bats
(Myotis lucifugus) being the most common. Both species are known to be highly susceptible to
WNS and have experienced population declines as high as 95%. Big brown bat (Eptesicus
fuscus), silver-haired bat (Lasionycteris noctivagans), and eastern red bat (Lasiurus borealis) all
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were represented by single captures; all three are species that have historically yielded positive
exposure to Pd at different locations. All captured bats appeared healthy after physical
examination and wing scores provided no evidence for prior exposure to Pd. However, DNA
from Pd was successfully detected from our samples indicating that the possibility for impacts
from WNS on the local bat community at EMNM exists.

Keywords: bats, Effigy Mounds National Monument, Pseudogymnoascus destructans, White-
Nose Syndrome

DRIVERS OF CHANGE IN ECOLOGICAL FUNCTION AND LOSS OF RESILIENCE
IN HYDROLOGICALLY MODIFIED RIVERS

Michael D. Delong®, James H. Thorp?, and Jeffrey R. Anderson®. ‘Large River Studies Center,
Biology Department, Winona State University, Winona, MN 55987. ?Kansas Biological Survey
and Department of Ecology and Evolutionary Biology, University of Kansas, Lawrence, KS
66047. *Department of Mathematical Sciences, Indiana University Purdue University Fort
Wayne, Fort Wayne, IN 46805.

It has been a long-held view that biotic processes response to exogenous drivers is stochastic.
Recent research has, however, demonstrated that external abiotic forces create biotic feedback
loops that establish alternate functional states that are dependent on the nature of a given external
driver. This dynamic process allows the system to shift back and forth across alternate
functional states as long as the system is not pushed past a tipping point, whereby it may be
impossible for the system to return to any of the previous states. We asked the question “does
anthropogenic changes in hydrological conditions influence the nature of alternate functional
ecological states within rivers and could/have these modifications led to a reduced capacity for
trophic processes to respond to hydrological disturbance.” This study used fish and mollusc
specimens from museum collections to obtain carbon and nitrogen stable isotope ratios and the
trophic position of fish over a period spanning before and after river modification. Isotopic
ratios and trophic position were compared over time and to hydrological measures to ascertain if
changes were associated with hydrological modification. Hydrological and trophic measures
were examined in 5-yr intervals across the timeline. Analysis of isotopic ratios and trophic
position over time demonstrated a pattern of change over time that coincided with the onset of
operations of modern dams. Comparison of hydrological variables with isotopic ratios and
trophic position substantiated the linkage between river modification and shifts in ecological
functional state. Changes in landuse also appear to have influenced both hydrology and trophic
structure prior to completion of modern dams; however, any impact of landuse was overridden
by the shifts induced both hydrologically and ecologically by the modern dams. Additionally,
variability in isotopic ratios and trophic position are lower between 5-yr intervals than was
evident before completion of the modern dams. This loss of variability is evidence of a reduced
capacity for the system to respond to natural changes in hydrological conditions. As a result,
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these systems have become less resilient and, as such, have the potential to undergo catastrophic
regime shift should there be long-term natural or anthropogenic disturbance to the hydrological
regime.

Keywords: resilience, regime shift, disturbance, hydrology, alternate states

COMPARISON OF FISH COMMUNITY COMPOSITION AND STRUCTURE AMONG
RIVER REACHES OF THE UPPER MISSISSIPPI RIVER: DETERMINING THE
EFFECTS OF LOCK AND DAM 19 IN STRUCTURING FISH ASSEMBLAGES

*Rebekah L. Haun', Cory A. Anderson®, James T. Lamer’, James H. Larson?, Brent Knights?,
Jon Vallazza?, and James Rogala®. ‘Department of Biological Sciences, Western Illinois
University, Macomb, IL 61455. US Geological Survey, Upper Midwest Environmental
Science Center, La Crosse, WI 54603. ®lllinois River Biological Station, lllinois Natural
History Survey, Havana, IL 62644.

Completed in 1913, Lock and Dam 19 (RM 364.2) separates navigation Pool 19 (74.5 km) from
Pool 20 (35.2 km) and created the first artificial impoundment on the Upper Mississippi River
(UMR). Lock and Dam 19 is unique among most other dams on the UMR in that it is a
hydroelectric dam with a significant hydraulic head (~10 m) that created the largest
impoundment (pool) on the system (46 miles as opposed to a median of 26 miles for the other
pools on the mainstem). This dam likely acts as a significant barrier to upstream migration for
fish. In 2013 and 2014, standardized pulse-DC electrofishing was conducted in Pool 19
(n=87/yr) and Pool 20 (n=52/yr) to assess local and system scale variation in fish community
composition and structure among reaches above and below Lock and Dam 19. Sampling was
consistent with standardized protocols from the Long Term Resource Monitoring Program
(LTRMP) allowing for comparisons among the reaches we sampled and those sampled by the
LTRMP (i.e., Pools 4, 8, 13, 26, the LaGrange Reach of the Illinois River, and the open
Mississippi River). Cluster analysis and non-metric multidimensional scaling of fish community
composition and structure was used to assess differences among all reaches. Preliminary results
suggest Lock and Dam 19 serves as a transition for fish community structure and composition in
the Upper Mississippi River. Sixty-four fish species were collected in pool 19 (n=16,041) and
50 collected from pool 20 (n=9,596) in 2013.

Keywords: Upper Mississippi River, Lock and Dam 19, pools 19 & 20, LTRMP
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AGE-0 BIGHEADED CARP (HYPOPHTHALMICHTHYS) DAILY GROWTH, HATCH
DATE TIMIING AND ABUNDANCE IN THE MIDDLE MISSISSIPPI RIVER AND THE
ASSOCIATED TRIBUTARIES

*Kevin Haupt"? and Quinton Phelps™?. *Missouri Department of Conservation, Big Rivers and
Wetlands Field Station, Jackson, MO 63755. 2Southeast Missouri State University, Cape
Girardeau, MO 63701.

Understanding early life history attributes of bigheaded carp, Hypophthalmichthys, could provide
insight into the complex mechanisms that structure the expansion of this population and could
provide insight into potential approaches for management. Therefore, understanding factors that
influence hatch date, daily growth and survival during this critical life stage is crucial to the
management of silver carp. Thus, the objective of this study was to assess these early life history
characteristics of age-0 silver carp in the Middle Mississippi River and eight associated
tributaries. Growth rates and hatch dates were derived using otoliths and larval densities
garnered from captures using two bow-mounted ichthyoplankton nets (.5-m diameter; 2-m
length; 500-um mesh). Sampling occurred from late May into October, with over 300 samples
collected in the Middle Mississippi River and over 300 samples collected among the eight
tributaries. Overall, peak catches of age-0 silver carp in the Middle Mississippi River and the
tributaries spanned from the middle of June into July. Larval silver carp were captured in every
month in the Middle Mississippi River, indicating favorable spawning conditions throughout the
sampling period. This information is vital to determine relative contribution these tributaries
have to the overall silver carp population and determine environmental conditions favorable to
spawning, growth and survival.

Keywords: Mississippi River, early life history, hypophthalmichthys, invasive, hatch date timing

HOW I GOT TO WHERE | WAS: 1969-2013.
Marian E. Havlik, Malacological Consultants, La Crosse, WI 54601-66009.

My oldest daughter, Rosemarie, became interested in mollusks in 5 grade (1969). Since no one
in the family could assist her, guess who stepped up to help. My mother-in-law gave her marine
shells for Christmas, so Rosemarie entered her first Science Fair. | was working 11pm-7am as a
RN, and ran across Don Lessard, a commercial clammer from Prairie du Chien, WI. | knew
about him from a MS thesis at UW-L. So | stopped to see him and his wife. We became good
friends; they were very fond of Rose. After a year | mentioned that Rose would like to have
some live mussels to enter in her 3" Science Fair. | went out to find a 5 gallon pail of live
mussels including a Lampsilis higginsii. | met those connected with the Great River
Environmental Action Team, often attending their La Crosse meetings. | applied for grants and
obtained one from the Bush Foundation, Minneapolis, to go to Ohio State University for 5 weeks
in 1976. Dr. David Stansbery, my mentor, didn’t know what to make of me, but he was
impressed with the books I had. We became friends - he always gave me time needed to answer
all of the questions I had on ‘how to do a mussel survey’. I would NEVER advise anyone to do
all of this without a college degree, although | have a science background as an RN. Along the
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way | became acquainted with Joan Jass (Milwaukee Museum), Rosalie Schick, Fred Meyer.
Ron Henry, and Leif Marking (the old Fish Lab), and DNR employees including Ruth Hine. The
Corps of Engineers called in 1977 and wanted to know how soon I could be in St. Paul. | was
an activist for L higginsii and suddenly became a business getting paid for what | was doing. |
did everything from making motel reservations to writing reports. | got a computer in 1986, long
before most businesses. By the time | retired at the end of 2012, | had taken in over $1.6 million,
never borrowing although many times things were tight. We did everything from 1 day to 2
month jobs, explaining what we doing to engineers. I quit nursing in 1987 after we had a river
job in January. Some of employees were with me for over 25 years. | thought about enlarging
the business, but I had my husband Joe to do the taxes till 2001. Then I convinced him to use tax
software. We got the same results — so | did the taxes after that. | retired at the end of FY 2012.

I do miss river work but I have one more paper to publish. | learned to SCUBA dive at age 43,
and own all equipment, but have sold or donated some since. | was known for persistence and
honesty. How things have changed over the years!

Keywords: Upper Mississippi River mussels, listed mussels, impacts on mussels, 40 years with
mussels

ASSESSING THE ECOLOGICAL RESILIENCE OF THE UPPER MISSISSIPPI RIVER
SYSTEM

Jeffrey N. Houser. U.S. Geological Survey, Upper Midwest Environmental Sciences Center,
La Crosse, WI 54603.

Ecological resilience is the ability of an ecosystem to absorb disturbance and still maintain its
fundamental ecological processes, relationships, and structure. The concept is based on the idea
that ecosystems can exist in multiple alternative states rather than exhibiting a single equilibrium
state to which it is always capable of returning. Although there exists a substantial theoretical
and conceptual literature on ecological resilience and its relevance for ecosystem management,
applied examples are scarce; very little work has been done to develop indicators of ecosystem
resilience for large rivers.

The Upper Mississippi River System (UMRS) has experienced myriad changes that have been
associated with reduced resilience and shifts to undesirable states in other ecosystems. Examples
include accumulation of nutrients and sediments, redirection of water flows, altered flow regimes
and water elevations, changes in flood frequency and floodplain connectivity, and proliferation
of non-native species. The UMRS also exhibits characteristics that likely contribute to its
resilience. The longitudinal orientation of the river provides a diversity of climatic and
environmental conditions; this orientation may contribute to the resilience of, for example, fish
communities in the face of interannual variability and long term changes in climate and other
ecological drivers. Portions of the UMRS maintain extensive lateral connections and
hydrogeomorphic diversity across the floodplain, which allow fish species to persist through
substantial seasonal and interannual fluctuations by seeking suitable habitat in various locations.
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The U.S. Army Corps of Engineers’ Upper Mississippi River Restoration program (UMRR) has
recently completed a strategic plan that focuses on creating “...a healthier and more resilient
Upper Mississippi River Ecosystem...”. In doing so, the UMRR is joining a growing group of
federal and state agencies emphasizing the concept of resilience. My objective for the
presentation is to identify some of the questions we need to address to apply the concept of
ecological resilience to the study and management of the UMRS. For example, what
fundamental variables define the current state of the UMR ecosystem? Possibilities include
bathymetry and the distribution of floodplain elevation, hydrologic regime, fish and vegetation
species community composition, and basin land use. What rapidly responding variables are of
greatest interest? Possibilities include water clarity, bluegill abundance, submersed aquatic
vegetation abundance and distribution. What disturbances are of greatest concerns (to what do
we want the system to be resilient)? Possibilities include climate change, large floods, and
multiple years of high or low discharge, modification for navigation, and species invasions or
extirpations.

Keywords: Ecological resilience, long-term monitoring, Upper Mississippi River

CERULEAN WARBLER (Setophaga cerulea) LANDSCAPE AND HABITAT
SELECTION WITHIN THE UPPER MISSISSIPPI RIVER NATIONAL WILDLIFE
AND FISH REFUGE

Richard King*, Lisa Maas*, Jon Stravers?, Amber Rodgers', and Tamra Lewis*. *Upper
Mississippi River National Wildlife and Fish Refuge, McGregor, IA 52157. “Driftless Area
Bird Conservation, McGregor, IA 52157.

Cerulean warbler (Setophaga cerulean) populations in the upper Midwest are declining. In
select areas of the Upper Mississippi River National Wildlife and Fish Refuge, some cerulean
warbler populations appear stable. We inventoried cerulean warblers with standard 10-minute
point counts over more than 130 miles of the Mississippi River in Minnesota, Wisconsin, lowa,
and Illinois. We assumed cerulean warblers were absent from sites only after failing to detect
them with three point counts separated by at least seven days between 25 May and 15 June.
Results indicate most cerulean warblers were located near the floodplain forest/upland forest
interface. In addition to this landscape feature, we found one habitat variable, the number of
small shrub stems, useful for modeling whether a location within a mature forest contained
cerulean warblers. Our findings point to the importance of forests with a sapling age class for
cerulean warblers. Without recruitment of young trees, cerulean warblers may be unlikely to use
an area. Additionally, unless a forest stand contains a sapling age class and is located near the
floodplain/upland forest interface, it unlikely to be used by cerulean warblers. Restoring near
shore forests that leads to young tree recruitment (saplings) should therefore be a goal of
restoration programs aimed at benefiting the cerulean warbler in the Upper Mississippi River.

Keywords: cerulean warbler, Upper Mississippi River National Wildlife and Fish Refuge,
Setophaga cerulea, restoration, forest
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INFLUENCE OF CANOPY LIGHT PENETRATION ON PINK TURTLEHEAD
(CHELONE OBLIQUA) ABUNDANCE IN A FLOODPLAIN FOREST

Anthony Kloppenborg® and Susan P. Romano™?. 'Department of Biological Sciences, Western
lllinois University-Quad Cities, Moline, Illinois 61265. “Geography Department, Western
[llinois University-Quad Cities, Moling, Illinois 61265.

The Pink Turtlehead (Chelone obliqua) is a perennial wildflower native to the Mississippi River
valley that is sporadically found in lowa. Recently this species has appeared again, after an
extended period of absence, in a floodplain forest along the Mississippi River in Bettendorf,
lowa in 2013. The range of this plant includes the central and southeastern United States, and
throughout its range it is found under floodplain forest canopy along river banks, stream
channels, and marshes. These types of habitats indicate the importance of both light levels and
the location of water bodies for the health of this plant. The purpose of this study is to gain
insight into why this plant, previously thought to be extinct in this area, has reoccurred. Percent
canopy cover above the population clusters were measured with a densitometer, and percentage
of light transmittance to the forest floor was measured with a quantum sensor collected as pmol
of photons/m?®/sec. Chelone obliqua was found to occur in clusters in areas of canopy cover and
light penetration within the broad range of 0 to 100 percent cover, and 2.91 to 40.76 percent light
transmittance. Preliminary analysis indicated that population clusters typically occurred within
areas of 2.91 to 13.63 or 22.09 to 25.39 percent light transmittance. These clusters were also
found near water sources, which may also provide a more consistent supply of water due to
proximity. The clusters that are situated near Pigeon creek are within 18 meters of the creek and
clusters near a marsh that is present in the study area are within 9 meters. Possible reasons for
reoccurrence could be a change in forest canopy cover due to species changes and river flooding,
escape from cultivation, but also climate change shifting the edge of the distribution range
northward.

Keywords: Chelone oblique, Mississippi River, floodplain forest, canopy cover, light
transmittance

HABITAT USE OF SCAPHIRHYNCHUS STURGEON SPECIES IN THE MIDDLE
MISSISSIPPI RIVER

*Nicholas W. Kramer®?, Sara J. Tripp*, Quinton E. Phelps™?, David P. Herzog", Donovan B.
Henry?, Peter B. Johnsen®, K. Jack Kilgore®, and Edward J. Heist>. ‘Missouri Department of
Conservation, Big Rivers and Wetlands Field Station, Jackson, MO 63755. 2Southeast Missouri
State University, Department of Biology, Cape Girardeau, MO 63701. 3U.S. Fish and Wildlife
Service, Carterville Fish and Wildlife Conservation Office, Marion, IL 62959. *U.S. Army
Corps of Engineers, Engineer Research and Development Center, Environmental Laboratory,
Vicksburg, MS 39180-6199. *Southern Illinois University Carbondale, Carbondale, IL 62901.

In recent decades, the endangered Pallid Sturgeon (Scaphirhynchus albus) has experienced
population declines within the Mississippi River Basin. Destruction and alteration of habitats due
to modification is believed to be the primary cause of Pallid Sturgeon decline (i.e. decreased
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reproduction, growth, and recruitment). Multiple studies have been conducted to determine the
effects of habitat degradation on this population. Beginning in 2013, the Missouri Department of
Conservation, the U.S. Fish and Wildlife Service, and the U.S. Army Corps of Engineers
initiated a cooperative project to determine the current status of the Pallid Sturgeon population in
the Middle Mississippi River. From November 2013 to May 2014, trotlines were fished in the
Mississippi River from the confluence of the Missouri River in St. Louis, Missouri downstream
to the confluence of the Ohio River in Cairo, Illinois. During this sampling effort, a total of
37,220 hooks were deployed, capturing at total of 7,958 Shovelnose Sturgeon (Scaphirhynchus
platorynchus), six genetically identified Pallid Sturgeon and three genetically identified
Shovelnose Sturgeon — Pallid Sturgeon hybrids across a variety of velocities, depths, substrates,
and habitat types. Using these catch records, mean CPUE was calculated for the various
environmental categories in an attempt to determine environmental associations in Pallid
Sturgeon captures in the Middle Mississippi River. Ultimately, this information could be used by
fisheries managers to more effectively manage Pallid and Shovelnose Sturgeon populations as
well as guide habitat construction and restoration efforts for the preservation of existing habitats.

Keywords: Pallid Sturgeon, Shovelnose Sturgeon, Mississippi River, habitat, endangered

MEASURING SPATIAL VARIATION IN ECOSYSTEM PROPERTIES USING A
COMMON CONSUMER APPROACH

James Larson®, William Richardson®, Mary Anne Evans?, Jeff Schaeffer?, Timothy Wynne®,
Michelle Bartsch®, Lynn Bartsch®, JC Nelson®, and Jon Vallazza®. *U.S. Geological Survey,
Upper Midwest Environmental Sciences Center, La Crosse, W1 54603. 2U.S. Geological Survey,
Great Lakes Science Center, Ann Arbor, M1 48105. *NOAA, National Ocean Service, National
Centers for Coastal Ocean Science, Center for Coastal Monitoring and Assessment, Silver
Spring, MD 20910.

Direct measurements of ecosystem properties across large spatio-temporal gradients are often
difficult, so here we explored the use of a common consumer to provide an index of key
ecosystem properties. In a common consumer approach, individuals of a single species are
raised under uniform conditions until placed across natural gradients of interest. The responses
of that common consumer are measured to provide an index of environmental conditions. We
placed hatchery-raised freshwater mussels (Lampsilis siliquoidea) across gradients in habitat and
cyanobacterial abundance in the Lake Erie. After three months, mussels were retrieved and
spatial variation in growth and the fatty acid (FA) content were measured. We interpreted these
measurements as indices of secondary production and food quality, respectively. These metrics
suggest that the Maumee rivermouth promotes high secondary production and provides more
high-quality FA than open-lake sites. Unexpectedly, sites with high cyanobacterial abundance
also had more high-quality FAs, although cyanobacterial estimates are not available for every
site. The common consumer approach allows for more spatial and temporal resolution in
measurements than would otherwise be possible.

Keywords: Fatty acids, Lake Erie, Lampsilis siliquoidea, rivermouths, ecosystem process
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ASIAN CARP CELL LINE DEVELOPMENT AND POTENTIAL APPLICATIONS

Eric Leis’, Sarah Leis', Justine Nelson?®, and Terrance Hubert?. *La Crosse Fish Health Center,
U.S. Fish and Wildlife Service, Onalaska, W1 54650. Upper Midwest Environmental Sciences
Center, U.S. Geological Survey, La Crosse, WI 54602. *Viterbo University, La Crosse WI
54601.

Cells from fish have been cultured since the early 1960°s. Cell lines are easy to maintain and
relatively inexpensive when compared to the cost and requirements of raising fish. Additionally,
cell lines provide many opportunities to study fish through in vitro research. Since cell lines
from bighead and silver carp are unavailable commercially, Skin, Gill, Fin and Fry cell lines
were developed from both fish species. Currently they are being used in cytotoxicity assays in
an effort to find an Asian carp specific piscicide as well as in a study to determine the potential
impacts of Midwestern fish viruses on these invasive species. However, there are many more
potential uses for these cell lines which could lead to an increased understanding of the
physiology and cellular biology of these species of carp.

Keywords: Bighead Carp, Silver Carp, Tissue Cell Culture, In vitro applications

ANALYSIS OF BLUE CATFISH (ICTALURUS FURCATUS) GUT CONTENTS: AN
ASSESSMENT OF FEEDING ADAPTATION IN RESPONSE TO ASIAN CARP
INVASION IN THE MISSISSIPPI RIVER BASIN

*Tad W. Locher" and James T. Lamer®. ‘Department of Biological Sciences, Western Illinois
University, Macomb, IL 61455, “Kibbe Field Station, Western Illinois University, Warsaw, IL
62379.

Blue catfish (Ictalurus furcatus) and other associated members of Ictaluridae have been studied
extensively in their native environment, and their prey selection has been analyzed in main
channel, side channel, and backwater habitat. However, their efficiency as a control for the
expansion of non-native Asian carp species has not been evaluated. It is possible that the
immense availability of Asian Carp (spp. Hypophthalmichthys) is offering greater energetic
benefits than native prey such as Gizzard Shad (Dorosoma cepedianum). We examined the gut
contents of Blue Catfish from pool 26 of the Mississippi River near Alton, IL. Tandem trammel
nets were set in a backwater lake habitat during varying water conditions. Diets of the Blue
Catfish caught were collected using gastric lavage and manual prompting. The gut contents were
immediately placed on ice and then frozen upon return to the lab. The individual diets were
picked through by hand, and there is strong evidence that Blue Catfish are actively feeding on
adult Asian Carp. Genetic analysis was done on unidentifiable diet components, and results
strengthen the lab findings. Based on our results, further research is needed in order to determine
the frequency at which Asian Carp are selected, by not only Blue Catfish, but also other native
predators. The scientific verification of a species that has adapted its feeding behavior to
accommaodate an ever-increasing presence of Asian carp could be immensely important to future
studies and management implications.

Keywords: Blue Catfish, Ictalurus furcatus, Mississippi River, Asian Carp, gut content analysis
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ACOUSTIC AND MIST-NET SURVEYS FOR BATS AT EFFIGY MOUNDS
NATIONAL MONUMENT IN EASTERN IOWA

*Kayla McLaughlin, Ryan Cleary, and Gerald L. Zuercher. Department of Natural & Applied
Sciences, University of Dubuque, Dubuque, 1A 52001.

We surveyed the bat community at Effigy Mounds National Monument (EMNM) along the
Mississippi River in northeastern lowa. Three objectives were prioritized: 1) describe the bat
community, 2) determine the status of Federally Endangered Indiana bats (Myotis sodalis), and
3) determine the status of the Proposed Endangered Northern long-eared bats (Myotis
septentrionalis.) We sampled at eight locations within EMNM by using mist nets and acoustic
detection equipment. All captured bats were weighed, measured, and examined. In addition,
DNA samples were taken from the oral cavity and facial region using Isohelix DNA swabs and
sterilized cotton swabs; these samples were used to test for the presence of Pseudogymnoascus
destructans, the fungus that causes White-Nose Syndrome. We conducted twelve acoustic
surveys at the eight locations. Acoustic sampling was accomplished through a combination of
equipment: Titley Scientific Anabat-2, Wildlife Acoustics SM-2, and Wildlife Acoustics EM-3.
Acoustic recordings were examined for bat calls using equipment specific software. Bats were
successfully detected on each sampling date and at each sampling location. Five species were
captured with mist-nets with Northern long-eared bats and little brown bats (Myotis lucifugus)
being most common. Eight species were documented through acoustic recordings with Northern
long-eared bats, little brown bats, each being recorded at seven of eight locations. Tricolored
bats (Perimyotis subflavus) also were commonly recorded despite not being captured. Acoustic
recordings suggest the presence of Federally Endangered Indiana bats. However, Indiana bats
are mostly indistinguishable from little brown bats when comparing vocalization spectrographs.

Keywords: acoustic survey, bats, Effigy Mounds National Monument, mist-netting

SPATIAL AND TEMPORAL DYNAMICS OF SUBMERSED AQUATIC
VEGETATION COMMUNITIES OF POOL 4, UPPER MISSISSIPPI RIVER
(1998-2011)

Megan Moore. Minnesota DNR, Upper Mississippi River Restoration — Long Term Resource
Monitoring Program, Lake City, MN 55041.

Contrasting aquatic vegetation communities and environmental conditions exist between the
upper and lower reaches of Pool 4, Upper Mississippi River (UMR) due to the presence of Lake
Pepin and its role in reducing downstream transport of sediment. This study analyzed the
community structure of native submersed aquatic vegetation (SAV) in Navigation Pool 4 of the
UMR, and tested for differences among reaches (Upper Pool 4 [UP4] and Lower Pool 4 [LP4]),
strata (backwater, main and side channels), and time period (UP4 early: 1998-2006, UP4 late:
2007-2011, LP4 early: 1998-2004, LP4 late: 2005-2011). The assemblages of native SAV
communities were significantly different among reaches, strata and time periods. The SAV
species of greatest presence in UP4 was sago pondweed (Stuckenia pectinata) followed by
coontail (Ceratophyllum demersum), but their frequencies were very low. In contrast,
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consistently higher abundances and frequencies of five species distinguished the assemblages
found in LP4. Nearly all species increased in abundance from early to late time period pool-
wide. Among the common environmental measures of water quality and hydrology, only spring
and summer turbidities were statistically correlated to SAV at the pool reach scale but not time
periods. Within individual reaches, no environmental variables were statistically correlated with
the SAV changes. Still, this study demonstrated a community shift over time in which UP4 SAV
increased in overall species richness and plant abundance, resulting in increased similarity to
LP4 assemblages during the early time period, and thus reducing the sharp contrast between
reaches. The recovery of SAV in UP4 co-occurred during a period when environmental changes
were detected, such as decreases in summer turbidity and summer phosphorus. Aquatic plant
community research, such as this study, can benefit the science behind restoration ecology
efforts in large floodplain rivers through better understanding of the submersed macrophyte
communities and their responses to environmental factors. Management actions aimed at
reducing tributary inputs of sediment and nutrients will benefit the aquatic macrophyte
communities and the fauna that depend upon them.

Keywords: submersed aquatic vegetation, Mississippi River, community shift, community
analysis, turbidity

COMPETITION AMONG RIVER PLANKTIVORES: ARE NATIVE PLANKTIVORES
STILL FEWER AND SKINNIER IN RESPONSE TO THE SILVER CARP INVASION?

Rich Pendleton’, Chris Swinghamer?®, Levi Solomon*, Jason DeBoer*, and Andrew Casper™.
YNlinois River Biological Station, Illinois Natural History Survey, Havana, IL 62644. *Missouri
Department of Conservation, Jackson, MO 63755. *Southeast Missouri State University, Cape
Girardeau, MO 63701.

Planktivorous silver carp have successfully invaded much of the lower and middle Mississippi
River System and its tributaries during the last 30 years. As a result, Irons et al. (2007) observed
declines in the relative abundance and body condition of native planktivores (gizzard shad and
bigmouth buffalo) in the La Grange Reach of the Illinois River and attributed the reduction to
possible competition with silver carp and bighead carp. We present seven additional years of
long-term fish community monitoring data to investigate whether silver carp are exerting
consistent negative pressure on native planktivores since silver carp establishment within the La
Grange Reach during 2000. The relative abundance and body condition of both gizzard shad and
bigmouth buffalo were still significantly reduced when compared to pre-establishment years
(1993-1999). Gizzard shad biomass and relative abundance were negatively related to silver
carp biomass and relative abundance, however, only silver carp relative abundance significantly
described gizzard shad biomass. Bigmouth buffalo biomass and relative abundance were
statistically negatively related to both silver carp biomass and relative abundance, yet silver carp
biomass was the better descriptor. In addition, average silver carp body condition was reduced
(2008-2013) after very successful spawning during 2007 and 2008, possibly indicating
intraspecific competition. Overall, silver carp appear to be negatively influencing bigmouth
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buffalo to a greater degree than gizzard shad, which may be a result of species-specific feeding
and life-history traits.

Keyword: silver carp, body condition, native planktivores, relative abundance, Illinois River

CURRENT STATUS OF LAKE STURGEON THROUGHOUT NORTH AMERICA

Quinton Phelps®? and Kyle Bales"?. 'Missouri Department of Conservation, Jackson, MO
63755. 2Southeast Missouri State University, Cape Girardeau, MO 63701.

Commercial overexploitation has detrimental effects on k-selected species such as Lake
Sturgeon which, exhibit late age at maturation and periodic spawning. Habitat degradation such
as the construction of dams, which impedes Lake Sturgeon from being able to reach desired
spawning habitat, and channelization, that leads to disconnection with the floodplain, have also
negatively affected Lake Sturgeon populations. These anthropogenic impacts have initiated
declines in many Lake Sturgeon populations throughout their range. Because of these negative
impacts on Lake Sturgeon populations many states have implemented recovery programs to
ensure sustainability or rehabilitate this species. As such, the goal of our study is to compile
information from each state and province within the historic range to understand the actions that
each are undertaking to manage Lake Sturgeon populations. Based on the 23 states and 5
provinces that were surveyed, a majority have implemented stocking programs or initiated strict
regulations to bolster the populations. We believe that the information compiled from this survey
will provide additional insight into Lake Sturgeon populations throughout their range.

Keywords: Lake Sturgeon, status, range, population

THE USGS MIDWEST REGION LARGE RIVER INITIATIVE: AN UPDATE ON
CURRENT ACTIVITIES

William B. Richardson®, Robert B. Swanson?, Robert Jacobson®, Jessie Garrett*, and Ronald B.
Zelt?. 'US Geological Survey, Upper Midwest Environmental Science Center, La Crosse, WI
54603. 2US Geological Survey, Nebraska Water Science Center, Lincoln, NE 68512. *US
Geological Survey Columbia Ecological Research Center, Columbia, MO 65201. “US
Geological Survey lowa Water Science Center, lowa City, IA 52240.

Connectivity is a fundamental concept in river ecology and refers to opportunities for water,
biota, and water-borne constituents to flow along and through riverine ecosystems. Connectivity
is considered one of the primary drivers of river productivity, biological diversity and ecosystem
health. Dimensions include: lateral connectivity; longitudinal, vertical connectivity, and the
temporal dimension. Connectivity is also a property that relates to flooding, flood hazards, and
flood risk; it can therefore serve as a central theme in evaluations of trade-offs between
ecosystem and socio-economic services in river corridors. In 2013, USGS Midwest Region
scientists began development of a scientific framework to quantify connectivity in large-river

36



ecosystems. Ecosystem connectivity was selected as the central concept for the Large River
Initiative (LRI1) because of the extensive interest of natural resources managers in the topic and
its timeliness and applicability to societal issues along most Midwestern large river reaches. The
LRI builds on earlier successes of the USGS Midwest Region’s River Sediment and Nutrients
Investigations, which developed tools and methods for scientists and managers. Three reaches on
large rivers in the Midwest were selected to further develop strategies for understanding the
complexities of river ecosystems. The Maquoketa-Mississippi reach, the Niobrara-Missouri
reach, and the Lower Missouri reach each are representative of issues and ecosystem processes
that water and river restoration managers are struggling to understand. Scientists have conducted
stakeholder meetings and are developing work plans and objectives that will guide future
research at the landscape scale.

Keywords: Upper Mississippi River, Missouri River, Maquoketa River, Niobrara River,
connectivity, ecosystem services, nutrients, productivity

MULTIPLE SCALES OF PATCHINESS AND PATCH STRUCTURE OF NATIVE
FRESHWATER MUSSELS IN THE UPPER MISSISSIPPI RIVER, USA

Patricia Ries, Nathan De Jager, Steve Zigler, and Teresa Newton. U.S. Geological Survey,
Upper Midwest Environmental Sciences Center, La Crosse, WI 54603.

It has been suggested that multiple physical and biological factors structure freshwater mussel
communities in large rivers and that their distributions are ‘clumped’ or ‘patchy’. However, few
surveys of mussel populations have been conducted over areas large enough and at resolutions
fine enough to quantify spatial patterns in their distribution. We used global and local indicators
of spatial autocorrelation (i.e., Moran’s 1) to quantify spatial patterns of adult and juvenile (< 5
years of age) freshwater mussels across multiple scales using survey data from four reaches
(navigation pools 3, 5, 6, and 18) of the Upper Mississippi River, USA. Native mussel densities
were sampled at a resolution of ~300 m and across distances ranging from 21 km to 37 km,
making these some of the most spatially extensive surveys conducted in a large river. The
degree of patchiness varied by river reach. For example, juveniles and adults displayed patchy
distributions in Pool 18, but were randomly distributed in Pool 6. We also observed differences
in spatial distribution between juveniles and adults. For example, juveniles were patchily
distributed in Pools 3 and 5 whereas adults were randomly distributed in Pool 3 and followed a
gradient pattern in Pool 5. Quantifying basic attributes of the spatial patterns in freshwater
mussels can identify hot spots of adult and juvenile mussels and provide insight into the role
spatial heterogeneity of mussels might play in riverine ecosystem function.

Keywords: Freshwater mussels, Spatial patterns, Upper Mississippi River, Patch dynamics,
Moran’s I
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GENOTYPING OF DECURRENT FALSE ASTER (BOLTONIA DECURRENS) AND
FALSE ASTER (BOLTONIA ASTEROIDES) BY MICROSATELLITE MARKER
ANALYSIS TO DETERMINE THE EFFECTS OF HABITAT FRAGMENTATION ON
METAPOPULATION STRUCTURE OF THE DECURRENT FALSE ASTER

Deepthi Nair*, Michael A. Romano?, Brian Sloss?, and Susan P. Romano®. *Western Illinois
University, Department of Biological Sciences, Macomb, IL 61455. “University of Wisconsin-
Stevens Point, Stevens Point, WI 54481.

The decurrent false aster (Boltonia decurrens) is a federally endangered species belonging to the
Asteraceae family. It exists almost exclusively along the Illinois River in relatively small
subpopulations. B. decurrens faces many challenges in its survival due to habitat loss resulting
from agriculture and manmade disturbance. DeWoody et al. (2004) analyzed variation from 13
allozyme loci to genetically discriminate between two proposed hypotheses for colonization of
metapopulations along the Illinois River and concluded that the admixture was high and
colonization events involved seed from 3-5 source populations. In the past decade more
powerful molecular genetic markers have largely replaced allozyme studies. In this study nine
microsatellite DNA loci were analyzed to further characterize the genetic structure of B.
decurrens populations from three localities along the Illinois River: Marshall State Fish and
Wildlife Area (MSFWA)(n = 33), Two Rivers National Wildlife Refuge (TRNWR) (n = 23), and
Dixon Waterfowl Refuge (DWR)(n = 20). Microsatellite DNA loci demonstrate far higher levels
of allelic variation than allozymes providing far higher levels of genetic resolution relative to
allozyme analysis. Eighteen samples of a closely related aster species, B. asteroides, were also
analyzed to evaluate potential introgressive hybridization between B. decurrens and B.
asteroides. Allelic diversity patterns and Bayesian assignment testing showed no evidence of
admixture or introgressive hybridization between B. asteroids and B. decurrens consistent with
contemporary recognition of these two species as distinct. Phylogenetic analysis from this study
was consistent with that of DeWoody et al. (2004). Preliminary results from six of the nine loci
showed significant differentiation (Fst = 0.079, p = 0.001) and significant within population
fixation (Fis = 0.336, p = 0.001) similar to the results of DeWoody et al. (2004). Gene flow was
relatively low among the three sampled localities (Nm = 2.896); however, gene flow between
MSFWA and TRNWR was substantially greater (Nm = 4.336). STRUCTURE analysis
(Pritchard et al. 2001) was used to determine the number of distinct population clusters.
STRUCTURE analysis determined that the three sampled localities represented distinct
subpopulations. Assignment testing indicated that eight individuals sampled from the MSFWA
population were assigned to TRNWR while only one sample from the TRNWR population was
assigned to MSFWA. Two individuals sampled from TRNWR were assigned to DWR. Two
individuals from DWR were assigned to MSFWA while three individuals were assigned to
TRNWR. These results indicate a high level of admixture typical of a population colonized from
several sources.

Keywords: Boltoni decurrens, Microsatellite DNA, metapopulation, genetic structure,
colonization
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PADDLEFISH (POLYODON SPATHULA) POPULATION CHARACTERISTICS OF
THREE MISSOURI RESERVOIRS

*Christopher Schwinghamer, Ryan Hupfeld, Sara Tripp, David Herzog, Quinton Phelps, and
Nick Kramer. Missouri Department of Conservation and Southeast Missouri State University,
Jackson, MO 63775.

Paddlefish are especially susceptible to overexploitation because they tend to congregate in areas
during the spawning season allowing for high localized exploitation and they mature slowly
often recruiting to the fishery before reaching maturation. As such, paddlefish populations must
be monitored closely to ensure these fisheries can support current harvest pressure. Currently
paddlefish recreational harvest occurs in 14 states and is increasing in popularity. In order to
ensure sustainability of harvest by recreational anglers, many states impose seasonal restrictions,
length limits, creel limits, or catch-and-release restrictions. Despite the increasing importance of
these recreational fisheries, limited information in the peer-reviewed literature exists on the
effects of regulations on these fisheries. Missouri is home to three large recreational fisheries
(Table Rock, Truman, and Lake of the Ozarks) with Lake of the Ozarks being one of the largest
snag fisheries in the United States. The primary goal of paddlefish management on Missouri’s
reservoir fisheries is to manage for trophy sport fisheries, where the average weight of harvested
paddlefish is 30 pounds or more and at least 20% of harvested paddlefish weigh 50 pounds or
more. Because of the increased interest in the recreational fishery and the lack of information
existing on paddlefish in Missouri’s large reservoirs, we sought to determine the current status of
the paddlefish populations in the three large reservoir recreational fisheries and use this
information to evaluate the effectiveness of current regulations.

Keywords: Paddlefish, Polyodon spathula, Population Characteristic, Population Demographics,
Population Modeling

FISH COMMUNITY RESPONSE TO WING DIKE ALTERATIONS IN THE MIDDLE
MISSISSIPPI RIVER

Molly Sobotka, Andrew Braun, and Quinton Phelps. Missouri Department of Conservation,
Jackson, MO 63755.

Wing dikes and other anthropogenic modifications have heavily altered riverine ecosystems.
Recent efforts to reach a compromise between the needs of the river transportation industry and
natural resource conservation include dike modification. Dike notching permits water flow
through the landward portion of the dike and has been purported to provide suitable habitat for
fish and other river biota while maintaining the navigation channel. L-head dikes are flow
control structures that create calm backwater-like habitats downstream. However, few
researchers have examined the actual effects of dike notching on water quality or fish
communities in the Mississippi River. We compared overall community structure and catch
abundance data using generalized linear models for 50 fish species among un-notched dikes,
notched dikes, and L-head dikes in the Middle Mississippi River sampled as part of the US
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Geological Survey’s Long-Term Resource Monitoring Program. Non-metric multidimensional
scaling suggested differences in overall fish community structure between un-notched and other
dike types. There were no differences in SCPUE for 64% of the fishes examined. Five species
known to be associated with lotic habitats were most abundant near L-head dikes. Four species
were more abundant at un-notched dikes than notched dikes, while four species were more
abundant at notched dikes than un-notched dikes. Further analysis using river stage as a covariate
will be conducted to determine how discharge interacts with dike type factors. Detailed physical
habitat studies should be conducted to better effects of dike modification.

Keywords: wing dikes, fish community, Middle Mississippi River, river modification

EFFECTS OF FLOODING, INVASION AND NITROGEN ADDITION ON NITROGEN
CYCLING IN THE UPPER MISSISSIPPI RIVER FLOODPLAIN

*Whitney Swanson®, Nathan De Jager?, and Eric Strauss*. 'University of Wisconsin-La Crosse
River Studies Center, La Crosse, WI 54601. “U.S. Geological Survey, Upper Midwest
Environmental Sciences Center, La Crosse, WI 54603.

Nitrogen (N) additions through atmospheric deposition and agricultural runoff are increasing
globally, often with harmful effects on terrestrial and aquatic ecosystems. Floodplain forests can
act as effective sinks for nitrogen, with cycling leading to denitrification and atmospheric release
of N, which could reduce downstream transport and eutrophication of aquatic ecosystems.
However, the ability to remove excess nitrogen efficiently may be altered by invasion of exotic
species or increasing nitrogen deposition. We examined the effects of flooding and nitrogen
additions on physical soil properties and nitrogen cycling within 2 established vegetation
communities (mature silver maple forest and invasive reed canarygrass) in Pool 8 of the Upper
Mississippi River floodplain. A series of split plots were established within each vegetation type
along an elevation gradient and treated with nitrogen additions throughout the summers of 2013
and 2014 following the end of spring floods. Nitrogen additions were administered to 2x the
current ambient N deposition rate per year for the area and were applied in increments following
the end of the spring flood with no applications for two weeks prior to any monthly soil sampling
event. Differences in physical soil properties were explained best by elevation with the lowest
plots maintaining the highest percent organic matter as well as the lowest bulk density
throughout the growing season, regardless of vegetation type or time after flooding. Nutrient
processes (mineralization and nitrification) and NH," and NO3™ availability, however, were best
explained by vegetation type and time after flooding. Reed canarygrass plots (with warmer,
wetter soils) maintained higher rates of net nitrification (NH4" to NO3") as well as higher
concentrations of available NH;" and NO5™ throughout the growing season. The differences due
to vegetation type were consistent on top of the differences due to time after flooding.
Fertilization resulted in a decreased soil CN ratio within forest plots in 2014. These results
suggest that nitrogen accumulates faster in reed canarygrass soils compared to mature forest soils
which can help to better understand the consequences of invasion on floodplain ecosystems.
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Results also suggest that mature floodplain forests in the UMR may show effects of long term N
additions from atmospheric deposition.

Keywords: Nitrogen deposition, reed canarygrass, invasive species, floodplain forest, nitrogen
cycling

EVIDENCE OF BLACK CARP ESTABLISHMENT IN THE MISSISSIPPI RIVER

Greg Whitledge®, Duane C. Chapman?, Jill A. Jenkins®, Jennifer Bailey*, and Diane Nicks?.
ICenter for Fisheries, Aquaculture and Aquatic Sciences, Southern Illinois University,
Carbondale, IL 62901. “U.S. Geological Survey, Columbia Environmental Research Center,
Columbia, MO 65201. 3U.S. Geological Survey, National Wetlands Research Center, Lafayette,
LA 70506. “U.S. Fish and Wildlife Service, La Crosse Fish Health Center, Onalaska, WI
54650.

Black carp (Mylopharyngodon piceus) is a large, molluscivorous species introduced to the U.S.
primarily for biological control of aquaculture pond snails and is listed as an injurious species
under the Lacey Act due to its potential threat to endangered riverine mollusks. The increasing
frequency of black carp captures from the middle and lower Mississippi River and tributaries has
raised concerns that this species may become established in the wild. However, reproduction
and recruitment of black carp in U.S. rivers have not been documented. We used otolith
microchemistry and stable isotope analyses, determined ploidy, and estimated ages of black carp
collected from the Mississippi, Illinois, and Kaskaskia rivers between 2011 and 2014 to assess
the likelihood of natural reproduction. Eighteen of 19 individuals tested were diploid. Fish
ranged in size from 445 to 1380 mm and in weight from 1.1 to 34.5 kg. Fish as young as 2 years
old were captured, and fish as young as age-4 were sexually mature. An apparently strong; year
class in 2011 may explain increasing catch rates in recent years. Otolith core §'20 and 8C of
the triploid individual were consistent with its aquaculture pond origin, whereas otolith core
Sr:Ca, 820, and 8**C of diploid individuals indicated that these fish were of riverine origin and
that black carp reproduction has occurred in both the upper and middle/lower portions of the
Mississippi River basin. Our results provide the first evidence of natural recruitment by black
carp in the Mississippi River. Additional study is needed to monitor black carp range, assess the
potential for population growth, and evaluate ecological impacts.

Keywords: black carp, Mylopharyngodon piceus, invasive species, otolith chemistry,
recruitment
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COMMON CARP (CYPRINUS CARPIO) POPULATION DYNAMICS IN THE UPPER
MISSISSIPPI RIVER

*Michael C. Wolf" 2 and Quinton E. Phelps® 2. 'Big Rivers and Wetlands Field Station,
Missouri Department of Conservation, Jackson, MO 63755. “Southeast Missouri State
University, Cape Girardeau, MO 63701.

Invasive species can often develop into established populations in novel environments. Common
Carp (Cyprinus carpio), an invasive fish in North America, represent the majority of the relative
biomass throughout the Upper Mississippi River. LTRM (Long Term Resource Monitoring
program) has been studying the fish communities of the Mississippi River Basin for over twenty
years at six study reaches (pool 4; Lake City, MN, pool 8; La Crosse, W1, pool 13; Bellevue, IA,
pool 26; Alton, IL, La Grange pool of the Illinois River; Havana, IL and the open river reach;
Cape Girardeau, MO). The goal of this project is to evaluate the Common Carp populations at
the six study reaches and determine the dynamic rate functions (recruitment, growth and
mortality). Adult Common Carp were collected from each reach as a part of the LTRM
Electrofishing sampling in the summer of 2013 and 2014. After the partial data collection clear
differences were identified between the size structure (PSD-P + 95% CI) of Pool 26 (34.81
8.04, n=135) and La Grange (29.4 £ 7.95, n=126) reaches and the Open River (77.55 + 6.75,
n=147), Pool 13 (92.21 * 4.23, n=155), Pool 8 (95.24 £ 6.44, n=42) and Pool 4 (92.45 £ 4.11,
n=159) reaches. Being such a long lived (adult Common Carp ages ranged from 3-40 in the
Open River reach and sizes throughout the river ranged from 285-855mm) and abundant species
(relative biomass), a high recruitment year could have detrimental impacts to the entire
ecosystem for an extended period of time.

Keywords: Common Carp, Invasive species, Mississippi River, Population dynamics, Invasive
Carp
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GREAT BLUE HERON NEST AND COLONY IDENTIFICATION - A GIS-BASED
APPROACH

*Brie Anderson®, Brian Stemper?, and Stephen Winter?. 'Saint Mary’s University of
Minnesota, Twin Cities Campus, Minneapolis, MN 55404. 2USFWS, Upper Mississippi River
Wildlife and Fish Refuge, Winona, MN 55987.

The Upper Mississippi River Wildlife and Fish Refuge protects habitat along the Mississippi
River for approximately 260 miles from Wabasha, Minnesota downstream to near Clinton, lowa.
The U.S. Fish and Wildlife Service (Service) has monitored waterbird nesting colonies since the
1960s, although standardized methodology and consistency of effort was not initiated until the
1990s. Great blue herons are one colonial waterbird species currently monitored on the Refuge
and for which long-term datasets have been compiled. These data include colony location, nest
count, and number of young per nest. Nest count data have been systematically collected since
the 1990s by USFWS staff digitizing nests on aerial photography acquired by USFWS pilots
during spring flights. The timing of these flights varies between late April and early May,
pending partial deciduous tree leaf emergence, which creates a better contrast for nest
identification on the digital image. Traditionally, experienced Service staff has conducted the
nest count analysis. However, with high resolution digital aerial photography and the need for
Service staff to allocate time to higher priority projects, this task may be carried out by more
novice GIS analysts in the future. This study analyzes the accuracy and precision of the novice
compared to the Service staff in digitizing great blue heron nests at three colonies on the Refuge
during 2010. Furthermore, the colony shape will be delineated using a minimum convex polygon
based on nest locations digitized by the novice and Service staff. The resulting colony shapes
will be compared and tested for significant differences. The efficacy of this study would allow
Service staff to work on higher priority projects while maintaining this long-term great blue
heron monitoring project and encourage partnerships with educational institutions like Saint
Mary’s University of Minnesota to assist with nest count analyses.

Keywords: Great Blue Heron, colony, aerial photography, accuracy, Upper Mississippi River
National Fish and Wildlife Refuge
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HYDROLOGICAL AND GEOMORPHOLOGY INFLUENCES ON FISH COMMUNITY
ORGANIZATION IN STREAMS OF SOUTHEASTERN MINNESOTA

*Shelley Anderson and Michael D. Delong. Large River Studies Center, Biology Department,
Winona State University, Winona, MN 55987.

Hydrological and geomorphological conditions are key factors in shaping fish community
structure in streams. The role of these factors, however, may be seen across both small- and
large spatial scales in terms of their influence on community organization. This study focused on
the factors that influence the occurrence and abundance of two species, brook trout (Salvelinus
fontinalis) and mottled sculpin (Cottus bairdii), common to coolwater streams of southeastern
Minnesota. The objective of the study was to determine which factors are important in
determining the abundance of brook trout and mottled sculpin and if both small- and large-scale
factors played a role. The study was done at multiple sites in three streams: East Burns Valley
Creek, West Burns Valley Creek, and Garvin Brook. Fish were collected at each site using a
backpack electrofisher. Fish were identified and length measured before returning them to the
stream. Discharge, depth, point current velocity, and substrate size were measured across
multiple transects within each section of stream sampled. Wetted perimeter width and total
channel width were also measured at each transect. Valley width was measured as a large-scale
representative of geomorphology. Multiple transects were used in each stream section sampled
with valley width measured using the elevation profile option in Google Earth. Multivariate
comparison of the abundance of brook trout and sculpin to a dataset of the hydrological and
geomorphological measures was performed using the BEST procedure in Primer v6. Linear
regression was used to examine relationship of each species to the variables identified as
important determinants by BEST. Multivariate analysis revealed that three variables (primary
substrate type, discharge, and valley width) explained 49% of the variation in the community
represented by brook trout and mottled sculpin. Both species were more abundant where
substrate size was >10 cm. Abundance of brook trout was influenced more by discharge (more
abundant when < 0.13 m%/s) than were sculpin. Brook trout were most abundant across sites
with immediate valley widths. In contrast, sculpin were most abundant at the site where valley
width was greatest and two of the sites with among the narrowest valley widths.

Keywords: scale, hydrology, geomorphology, stream, fish

ANALYZING LAND USE AND LAND COVER CHANGE SURROUNDING LAKES IN
THE UPPER MIDWEST

*Taylor Blumenstein and Joan Bunbury. Department of Geography and Earth Science, and
River Studies Center, University of Wisconsin-La Crosse, La Crosse, WI 54601.

Human activities on the landscape have the potential to alter lake-water chemistry and aquatic
organism diversity. In the Upper Midwest over the past 20 years, land use and land cover
changes associated with urbanization and agriculture may be influencing aquatic ecosystems.
Thirty-three lakes in Wisconsin, Minnesota and lowa were sampled for water chemistry and
freshwater ostracodes between 1987 and 1994 and again in 2013. In an effort to understand how
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land use and land cover change has impacted these lake ecosystems between the two different
time periods, a geospatial comparative analysis was performed. Data from the National Land
Cover Dataset (1992) and the National Land Cover Database (2011) were analyzed to quantify
changes in land cover between the two years. This study contributes to a larger project that is
investigating the causes of observed changes in water chemistry and freshwater ostracode
diversity from lakes across the Upper Midwest over the past 20 years.

Keywords: land cover change, Upper Midwest, lakes

DETECTION OF FECAL CONTAMINATION USING MOLECULAR METHOD

*Kris Bowen, Kimberly Murphy, Michael Reisner, Dara Wegman-Geedey, and Kevin Geedey.
Augustana College, Rock Island, IL 61201.

This study assessed a molecular method to detect fecal contamination in urban watersheds of
Rock Island and Moline, Illinois. These urban watersheds are known to contain high ammonia
and total dissolved solids solid levels based on previous studies. Additionally, there is concern
about the aging sanitary sewer lines contaminating stormwater and urban streams. Existing
molecular methods used for detecting fecal contamination require a considerable amount of time
and resources in the laboratory. In this study, we assessed the presence of fecal coliform in 7
urban watersheds of Rock Island and Moline, IL, using PCR (Polymerase Chain Reaction) to
amplify species specific genes in fecal coliform. We assessed whether the method of extracting
filter membranes for PCR analysis is an effective technique for determining the presence of fecal
contamination. Water samples were collected from three sites in each watershed. Water samples
were collected at three different periods during the summer: July 8-9, August 4-5, and July 25,
which represented a significant precipitation event within 24 hours of sampling. The water
samples were filtered using disposable 250mL nitrocellulose filters with a 0.45um pore size.
Each water sample was poured into a separate filter with 250mL beakers placed under each filter
to collect the supernatant. Filters were placed in a -80°C freezer until DNA extraction. Filter
membranes were removed from the conical tube with sterile forceps and placed in a sterile petri
dish. It was then cut in half using sterile scissors and placed in a new conical tube with glass
beads. 15mL of TBS buffer was added to each tube and the samples were then incubated with
shaking overnight at room temperature. The liquid was transferred to a 15mL conical tube and
was centrifuged for 1 hour at 6000 rpm. Supernatant was poured out and DNA pellet
resuspended in 600pl of nuclei lysis solution. Samples were incubated at 80°C for 5 minutes to
lyse the cells, and then cooled to room temperature. 3ul of RNase Solution was added, and the
tube inverted 2-5 times in order to mix the cell lysate. The solution was incubated at 37°C for 60
minutes and then cooled to room temperature. 200ul of Protein Precipitation Solution was added
and the solution was then vortexed vigorously at a high speed for 20 seconds. The solution was
then incubated on ice for 5 minutes. After incubation, the sample was centrifuged at 13,000 x g
for 3 minutes. The supernatant containing the DNA was transferred to a clean 1.5ml
microcentrifuge tube and 600ul of room temperature isopropanol was added. The solution was
mixed by inversion. After inversion, the sample was centrifuged at 13,000 x g for 3 minutes.
Once centrifuged, the supernatant was poured off and the tube was drained on a clean absorbent
paper. Then 600ul of room temperature 70% ethanol was added and the tube was inverted
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several times to wash the DNA pellet. The sample was then centrifuged at 13,000 x g for 2
minutes and the ethanol was carefully pipetted in order to not disrupt the pellet. After removing
the ethanol, the tube was drained on a clean absorbent paper and the pellet air-dried for 15
minutes. The pellet was resuspended in 50ul of DNase free water and was then incubated at
65°C for 1 hour. The solution was then stored at 8°C overnight for PCR. Before setting up the
PCR reaction, a spectrophotometer was used to obtain the concentration of the rehydrated DNA.
The DNA from the E. coli controls and from the water samples were amplified using previously
designed primers that detect fecal contamination. Preliminary results indicate that although E.
coli is present in the watersheds, it does not have human origins.

Keywords: fecal coliform, ammonia, urban watershed, storm water, coliform

BLACK CRAPPIE POPULATION CHARACTERISTICS IN THE LA GRANGE
REACH OF THE ILLINOIS RIVER WITH A COMPARISON TO POOL 13 OF THE
MISSISSIPPI RIVER

Joshua D. Bruegge, Rich M. Pendleton, and Levi E. Solomon. Illinois River Biological Station,
Illinois Natural History Survey, Havana, IL 62644.

Black crappies are a commonly sought after and widely distributed sportfish and are viewed as
an indicator species in the Upper Mississippi River System (UMRS). Across their distribution,
differences may exist among populations based on differing biotic and abiotic factors. To assess
population statuses within the lower portion of the UMRS, we compared populations of black
crappies captured from 1993-2013 in the La Grange reach of the Illinois River to Pool 13 of the
Mississippi River. There are substantial differences in habitat between the two study areas. The
La Grange reach contains many backwater areas that are shallow and devoid of vegetation, while
Pool 13 is a mosaic of backwaters and side channels with abundant vegetation. In 2012 and
2013, over half of the fish (41 of 73 and 26 of 51, respectively) from the La Grange reach were
3+ years old, with a large turnover in the population in 2014 (3 of 92 aged 3+). In 2009, Pool 13
had 60 of 172 crappies aged 3+. Relative abundance decreased after 2000 in the La Grange
reach, yet remained consistent in Pool 13. However, cumulative length frequencies indicated a
shift towards higher percentages of smaller fish being collected for both areas. This trend was
most prominent in electrofishing surveys, but also in fyke net surveys in Pool 13. This study
revealed declines in both relative abundance and the size structure of crappies in the La Grange
reach and may be related to temporal changes in backwater habitats.

Keywords: Black crappies, Pomoxis nigromaculatus, Illinois River, Mississippi River,
population characteristics
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POPULATION PARAMETERS OF BROOK TROUT IN SEVEN STREAMS IN
SOUTHEASTERN MINNESOTA

*Emily Buege and Neal Mundahl. Department of Biology, Winona State University, Winona,
MN 55987.

This study investigated and compared populations of brook trout in seven streams near Winona,
Minnesota. Streams were sampled in September and October 2014 using a backpack
electrofisher. Fish were weighed and measured, and streams were compared using fish relative
weights (W;), condition factors (K), proportional stock densities (PSD), and catch per unit effort
(CPE). Populations varied significantly among streams for all parameters measured. CPE
ranged from 6 to 122 fish/10 minutes, and PSD ranged from 44 to 100%. Compared to young-
of-year (YOY) fish, adult brook trout tended to have higher relative weights (mean adult W, =
100%, mean YOY W, = 96%) and condition factors (mean adult K = 1.13, mean YOY K =1.01)
in most streams. Median CPE for brook trout was nearly 3X higher in streams lacking brown
trout (42.5 brook trout/10 minutes) than in streams with brown trout (14.6 brook trout/10
minutes). Despite geographical proximity, habitat type varied among streams, with data
suggesting that brook trout were in better condition in streams with deep pools and overhead
cover from dense vegetation. Quality habitat and lack of competition from brown trout likely
facilitate conditions best suited for brook trout populations.

Keywords: brook trout, condition, relative weight, catch per effort, proportional stock density

FRESHWATER DRUM RELATIVE ABUNDANCE AND HABITAT USE
THROUGHOUT THE MISSISSIPPI RIVER

*Andrew T. Bueltmann®? and Quinton E. Phelps*?. ‘Southeast Missouri State University,
Cape Girardeau, MO 63701. 2Missouri Department of Conservation, Jackson, MO 63755.

Freshwater drum play an important role in large river ecosystems throughout North America.
Specifically, drum are a host species for many native mussel species and are an important part of
the food web. Despite their importance, minimal information is known about freshwater drum
populations especially in the Mississippi River. Because of this lack of knowledge, we evaluated
trends in relative abundance by year and across habitats (macrohabitat and mesohabitat) at five
different locations (i.e., reaches) in the Mississippi River reaches (i.e., Lake City, Minnesota
downstream to Cape Girardeau, Missouri). To carry out this study, we used electrofishing data
collected by the Long Term Resource Monitoring Program (LTRMP) from 1993 to 2013. During
the 20 year study we collected ~28,000 fish with highest catch rates being observed in the middle
reach (Bellevue, lowa). In terms of spatiotemporal trends, relative abundance has remained
similar over time throughout each reach. Furthermore, most fish were collected at off channel
locations dominated by shallow depths, low velocity, and rocky substrate. We believe the
information garnered during this study has provided baseline population information and habitat
needed by freshwater drum to ensure persistence in the future.

Keywords: Freshwater Drum, Relative Abundance, Habitat, Mississippi, Large River
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COMPOSITION AND DIVERSITY OF URBAN RIPARIAN FORESTS IN ROCK
ISLAND AND MOLINE, IL

*Barrie Chileen and Michael Reisner. Augustana College, Rock Island, IL 61201.

Urbanization impacts native ecosystems directly through replacement of native communities
with urban infrastructure and indirectly through habitat fragmentation and degradation. Urban
forests develop from the survival of remnant trees, shrubs, and herbaceous species, and the
intentional planting and unmanaged reproduction and regeneration of native and non-native
species. These forests represent novel ecosystems comprised of new species compositions and
structures new abiotic conditions compared to historic vegetation. Because humans have
suppressed fire and eliminated most grazing, the two disturbances that limited shrub growth and
maintained herbaceous understory growth, many such understories are now dominated by woody
vegetation. One of the biggest threats to urban forests is invasion by non-native plant species,
which can alter decomposition rates, nutrient cycling, and regeneration. Urban forests generally
have lower integrity and resilience than more natural or rural counterparts. Understanding how
and to what extent urbanization has impacted forest composition and structure is vital because
these forests continue to provide a diverse array of ecosystem services. This is especially true
for small, urban headwater streams because of their strong influence on downstream water
quality and ecosystem processes. Our study area included the upland urban riparian forests of
the cities of Rock Island and Moline, IL. We sought to answer the following research questions:
(1) What is the variation in overstory and understory plant community composition and diversity,
and especially levels of invasive species dominance? and (2) What is the relative importance of
the fine-scale land use and other factors driving observed patterns of community composition
and diversity? In 2013-2014, we sampled 22 sites across an urbanization gradient. Aerial
photographs, soil surveys, and other remote sensing data were used to stratify the urban forests
and capture as much variation in the factors thought to be important drivers of forest composition
as possible. Each of the 22 study sites consisted of a 25m radius circular plot. Composition of the
mature and sapling forest overstory was measured using the point quarter and understory using
the line-point intercept methods, respectively. We present our preliminary findings on the forest
understory community. We identified a total of 182 species consisting of 121 native and 61 non-
native species. Floristic Quality Index (FQI) ranged from 6.36 to 22.98, and invasive cover
ranged from 0 to 69%. Hierarchical agglomerative cluster analysis identified four groups of
forest sites that differed in the composition of the understory community (MRPP, A =0.14, p <
0.0001) and combined abiotic (patch size, nearby levels of impervious surface, bare soil, heat
loads, and soil depth) and biotic conditions (shade tolerant tree density) (MRPP, A=.19, p <
.0001). The first group consisted of 7 sites within the largest forest patches, with least nearby
impervious surface (<5%), but highest levels of bare soil (>20%) and densities of shade tolerant
species (Acer saccharinum). They were characterized by the lowest levels of invasive species
(7.7%) but also the lowest FQI (13.1). The second and third groups consisted of 11 sites within
the smallest patches characterized by the most nearby impervious surface (>50%) but lowest
levels of bare soil (<5%). They were characterized by the highest levels of invasive species,
49% and 26% cover, and intermediate FQIs (17.3, 16.8). They differed primarily in Lonicera
spp. (honeysuckle) dominance. The fourth group consisted of 4 sites spanning a range of patch
sizes with intermediate levels of impervious surface. They were characterized by intermediate
levels of invasive species, 21% cover, but the highest FQI (19.0). Our preliminary findings
suggest that these remnant forests continue to serve as a refuge for important native flora despite
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often dominating levels of invasive species. Our findings also suggest that in the absence of
fire, competition from shade tolerant native tree species may also be reducing the diversity of
remnant native understory communities. Conserving and restoring these remnant areas will
require more extensive and active stewardship focused on enhancing the resilience of such
systems in the face of novel types and levels of stress and disturbances created by urbanization.

Keywords: diversity, urban forests, invasive species, garlic mustard, honey suckle

THE SPATIAL DISTRIBUTION AND DENSITY OF THE EMERALD ASH BORER
INFESTATION IN ROCK ISLAND AND MOLINE, IL

*Morgan Conley. Augustana College, Rock Island, IL 61201.

The Emerald Ash Borer (EAB) Agrilus planipennis Fairmare (Copleoptera: Buprestidae) is a
destructive colonizer of ash trees that arrived in the United States in 2002. Since then, EAB has
been detected in 22 states and two Canadian provinces, and has proven to be a complicated
management issue for many cities including Rock Island and Moline, IL. The purpose of this
study was to determine the spatial distribution and density of the EAB infestation in Rock Island
and Moline, IL and to identify potential correlations between host larval densities and visual
symptoms. Spatial distribution was determined through a trapping survey, with a total of 63
beetle traps (roughly two per square mile quadrat) placed throughout both cities. Two different
trap types were used (green or purple multifunnel traps and purple prism traps) and all traps were
baited with Manuka oil and z-3-hexanol lures. Larval density and potential correlations with
visual symptoms were determined by removing two 50cm branch segments from ash trees.
Branch segments were whittled in 1mm thick sheets until the cambium was reached while
recording the number of larvae and galleries. Visual symptoms including ash canopy rating,
bark splitting, epicormic shooting, and exit holes were assessed for each tree used in the trapping
survey and branch sampling. No EAB beetles were found outside the invasion epicenter at
Hasselroth Park in Rock Island, IL. Larval density in sampled branches averaged 3.2 larvae per
50cm branch, and there was no significant relationship between larval density and the presence
of any visual symptoms.

Keywords: Emerald Ash Borer, ash trees, Agrilus planipennis Fairmare, trapping survey, branch
sampling

URBAN WATER QUALITY: ASSESSING THE HEALTH OF STORMWATER
STREAMS IN AN URBANIZED AREA

*Tara Cullison, *Kelsey Self, Michael Reisner, Kevin C. Geedey, Reuben Heine, and Tierney
Brosius. Augustana College, Rock Island, IL 61201.

The growth of urban areas have resulted in the increase of high impervious surface and
developmental pressure that has increased pollution and runoff, which leads to degradation of
urban streams and public waterways. Increased imperviousness, storm water runoff, high
concentrations of pollutants and nutrients, dumping, and erosion are all drivers of ecological
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degradation of urban stream systems. The cities of Rock Island and Moline have a combined
population of 82,179, located in western Illinois, and cover an area of approximately 33 square
miles. The boundaries of thirteen watersheds were delineated and then three stratified sample
points; headwater, ravine, and confluence sites, were selected within each watershed. The
purpose of this study was to assess the current pollution concentrations in the urban streams and
test for correlations between pollutants and land use types. Most studies of this type have
analyzed urbanized and non-urbanized areas comparatively. Our intention was to explain the
water quality within an urbanized gradient (25-60% upstream impervious surface) in Rock Island
and Moline, IL. Eleven of these watersheds consist of streams flowing through urban forest
ecosystems and two watersheds are highly impervious, resulting in one sample site at the
confluence of the watershed. In order to create an environmental management framework that
supports conservation and wise use of urban forest and green spaces, it is imperative to
quantitatively evaluate the ability of both to provide ecosystem services that benefit human
health. Measuring the effectiveness of these ecosystems to provide services will generate a
scientific base to support more sustainable management of such systems. To quantitatively
assess the potential of watersheds and green spaces to filter out sediments, nutrients, and
pollutants, several water samples were taken at each of three sampling locations from urban
streams in each of the thirteen watersheds. At each sampling location on site measurements of
temperature, pH, specific conductance, turbidity, dissolved oxygen, and hardness were taken
using YSI Professional-Plus Multi-parameter Instruments. Two 500 ml water samples in
Nalgene bottles were collected at each headwater, ravine, and confluence site which were stored
in a cooler and transported back to the lab for analysis. Data collection took place from June to
September in 2013 and April to August in 2014. Across all watersheds, nitrate ranges from
0.35-25.66 mg/L and averages 6.49 mg/L. Nitrate was higher at the headwater site than at the
ravine site in 8 of the 11 watersheds. The mean nitrate level for the headwater sites was

7.09 mg/L, 6.10 mg/L for the ravine site, and 6.48 mg/L for the confluence site. Ammonia
ranges from 0.0 to 0.60 mg/L across watersheds with an overall mean of 0.13 mg/L. It appeared
to be highest in the headwater sites as well, averaging .15 mg/L. Another pollutant that is known
to correlate with land use is total dissolved solids (TDS). TDS is interesting because it often had
the same or close levels in both headwater and ravine sites across watersheds. It ranges from
3.64-1715.0 ppm across all watersheds. The overall mean of TDS was 661.66 ppm. The
headwater mean was 792.0 ppm, while the ravine mean is 661.63 ppm. TDS levels drop
substantially at the confluence site with a mean of 497.98 ppm. Water quality results differ
across all watersheds. No significant predictors were found when attempting to correlate land
use and water quality, with the exception of nitrate and impervious surface (R? = 0.202; p-value
=0.009) and nitrate and percent greenspace (R? = 0.124; p-value = 0.044).

Keywords: stormwater, water quality, urbanization, impervious surface, pollution
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HABITAT PREFERENCES OF DEN LOCATION FOR THE NORTH AMERICAN
RIVER OTTER (LONTRA CANADENSIS)

*Shanna E David® and Susan P Romano™?. 'Department of Biological Sciences, Western
lllinois University-Quad Cities, Moline, IL 61265, “Geography Department, Western lllinois
University-Quad Cities, Moline, IL 61265.

Recent reintroduction efforts have allowed the North American River Otter (Lontra canadensis)
to repopulate once native habitats. Historically they were more abundant, but trapping and
habitat degradation has caused their near extinction in the Midwest. As an indicator species,
they signify a healthy and stable environment, but not much is known about certain habitat
preferences, especially when choosing their den location. The purpose of this research is to
identify habitat preferences exhibited by the river otter with respect to distance to waterways,
distance to other dens, slope and elevation requirements in the floodplain area, and vegetation
use for cover around the den entrance. This research will be conducted at Spring Lake at the
Upper Mississippi River National Wildlife and Fish Refuge in Savanna, Illinois. The site was
chosen for the already documented presence of river otters. Dens sites will be found through
scouting and snow tracking. Each den and point of interest will assigned GPS coordinates to
insert into ArcMap programing for Digital Elevation Model (DEM) to identify elevation and GIS
spatial data analysis to determine distances between dens and points of interest. A Suunto
clinometer will be used to for measuring the slope of the landscape. A 5 meter radius circular
plot around the den entrance will be used for the identification of vegetation. Data pertaining to
distances to points of interest, elevation, and slope will be analyzed using Principal Component
Analysis (PCA). A similarity ordination using non-metric multidimensional scaling will allow
the analysis of vegetation surrounding the den entrance. This research is expected to identify
habitat preferences to determine suitable and long term habitats for management of the North
American River Otter.

Keywords: North American River Otter, Den location, Upper Mississippi River National
Wildlife and Fish Refuge, Spring Lake, Habitat Preferences

BAT MORTALITY BY SINGLE STANDING WIND TURBINES IN NORTHWESTERN
ILLINOIS

*Lisa Davila', *Hannah Helms®, Susan Romano®?, and Amber Schorg®. 'Department of
Biological Sciences, Western Illinois University-Quad Cities, Moline, IL 61265. Geography
Department, Western Illinois University, Moline, IL 61265. *U.S. Fish and Wildlife Service,
Ecological Services Field Office, Moline, IL 61265.

While the increase in wind energy has greatly reduced the use of fossil fuels, there have also
been negative impacts on migratory tree bat populations in the Mississippi River Valley. Species
that have been the most affected by wind farms include the hoary bat (Lasiurus cinereus), the
eastern red bat (Lasiurus borealis) and the silver-haired bat (Lasionycteris noctivagans). While
the nature of these occurrences is still not clear, it has been noted that the higher rates of
mortality occur during seasonal migrations when they are most likely to come into contact with

51



wind farms. This research will focus on four turbines, one in Erie, IL, two in Geneseo, IL, and
one in Sherrard, IL. Searcher efficiency trials, carcass removal trials, and plot surveys, we will
be used to determine species and mortality rates of bats during the summer and fall seasons. An
audio monitor will be used in order to determine species of the bat community present in
surrounding habitat. Wind meter and local weather data will provide important information
regarding the impact of wind speed on bat mortality. Distance from the turbine to habitat types
in the area will also be determined using ArcGIS, to determine if habitat location impacts bat
mortality. This study will provide insight for the implications of wind turbines and how we can
reduce the number of bat deaths.

Keywords: migratory tree bats, wind turbines, mortality rates, searcher efficiency, habitat

INTERSEX CONDITION IN MALE LARGEMOUTH BASS FROM THE UPPER
ILLINOIS RIVER WATERWAY

Mark W. Fritts', Jason A. DeBoer®, Andrea K. Fritts®, Kristen A. Kellock?, Robert B. Bringolf®,
and Andrew F. Casper®. *lllinois River Biological Station, Illinois Natural History Survey,
Prairie Research Institute, University of Illinois-Urbana Champaign, Havana, IL 62644.
Michigan Department of Environmental Quality, Lansing, M1 48909. *Warnell School of
Forestry and Natural Resources, University of Georgia, Athens, GA 30602.

Intersex condition, the presence of both male and female characteristics in individuals of a
normally gonochoristic species, has been documented in many watersheds among a diverse
variety of fishes. Previous researchers indicated that a suite of endocrine disrupting chemicals are
strongly associated with the occurrence of intersex. Although natural rates of intersex condition
in wild fishes vary substantially and the fundamental mechanisms for the development of
intersex in individuals may be poorly understood, new studies in highly urbanized watersheds are
important to our understanding of the management implications of this condition. Environmental
reforms during the last 50 years have led to improved water quality in the Upper Illinois River
Waterway (IRW) and the native fish community has responded favorably. However, emerging
understandings of new threats—Iike intersex condition—pose new concerns. Our objective was
to survey the severity of intersex in male Largemouth Bass in an area directly affected by surface
runoff and wastewater effluents from the Chicago Metropolitan Area. Histological analysis
indicated that testicular oocytes were present in 21 of 51 (41%) of Largemouth Bass. Oocyte
numbers ranged from 1-25 among intersex individuals. Our study offers a modern analysis of the
severity of intersex in a population of Largemouth Bass near a major metropolitan area, which
represents an important contribution to the understanding of fish reproductive ecology,
particularly in ecosystems with a history of environmental disturbance and recovery such as the
IRW. Continued investigation of intersex condition may assist decision makers tasked with
managing fisheries affected by reproductive impairment.

Keywords: Largemouth Bass, Endocrine Disruption, Reproduction
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FILLED IN: AN INVESTIGATION OF SEDIMENTATION RATES AND
DISTRIBUTIONS IN LAKE GEORGE IN ROCK ISLAND COUNTY, IL

*Stephanie Drago. Department of Geography, Augustana College, Rock Island, IL 61201.

In the last 60 years, sedimentation has become an environmental issue plaguing our watersheds.
Reservoirs and lakes act as sediment traps when sediment-laden streams slow down into basins,
causing sediments to drop and accumulate. Sedimentation in lakes and reservoirs impairs the
vision of aquatic life, destroys benthic habitat, carries harmful chemicals off of agricultural
fields, reduces storage capacity, and degrades the useful life of the lake or reservoir. This
research focused on sedimentation rates, sediment distributions, and the reservoir lifespan of a
human-built recreational lake, Lake George, in rural Rock Island County, Illinois. The study acts
as a preliminary analysis of potential sedimentation issues in order to determine the intensity of
the lake’s capacity reductions due to sediment accumulation. This project compared the historic
bathymetry of the lake with the modern bathometry in Geographic Information Systems (GIS), in
order to create a model of sediment accumulation and scouring. The modern bathometry map
was generated using electronic depth sounding equipment, along with hand measurements in the
field. Data was verified through field measurements of actual sediment accumulation throughout
the lake, and the accumulation model was adjusted accordingly to increase accuracy. Another
map was generated which calculated the percentage of water volume loss due to sedimentation
throughout the lake. It was found that a majority of the sediment accumulated near stream deltas,
which may imply erosional issues upstream. With these issues addressed, Lake George can
continue to be a functioning habitat, dam reservoir, and important recreational area for the local
community to enjoy.

Keywords: sedimentation, bathymetry, reservoir, sedimentation rates, electronic depth sounding,
Geographic Information Systems (GIS)

LIDAR DETECTION OF UNSTABLE SLOPES IN ROCK ISLAND COUNTY, IL
*Kevin Gosiewski. Augustana College, Upper Mississippi Center, Rock Island, IL 61201.

Unstable slopes are problematic in developed areas, and the ravines of the Quad Cities
metropolitan area of Illinois and lowa pose a challenge for property owners and local
governments. Formerly, land hazard mapping has been limited by the resolution of topographic
maps and aerial photographs, resulting in significant field work to identify unstable slopes. This
study employs LIDAR data as a new high-resolution alternative to standard topographic maps,
testing the results with published map Geologic Conditions Affecting General Construction in
Rock Island County, IL (Anderson, 1980). The terrain consists of deep ravines dissecting the
upland areas between the Rock River to the south and the Mississippi River to the north. Shales
of the Pennsylvanian system are exposed in many ravines, overlain by Illinoian till (Glasford
Fm.) and Wisconsinan silt and loess. This combination is responsible for ongoing soil creep and
intermittent slumping and sliding, with failure often initiated in the lower shale layers due to
undercutting by small streams. LIDAR data was acquired online through the Illinois State
Geological Survey’s (ISGS) Geospatial Clearinghouse’s county data. Data was then converted
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using Geographic Information Systems (GIS) to view the data as a digital elevation model
(DEM). Data was then surveyed for areas of irregular hummocks along bluffs and in ravines.
The denoted areas of interest were marked on a map, field checked, and compared to Anderson’s
map. This study shows that in growing metropolitan areas such as the Quad Cities, unstable
slopes are quickly being adversely affected by the encroachment of development on these slopes.
Results confirm that unstable slopes can be identified by this new method of detection through
LIDAR data interpretation.

Keywords: LIDAR, Quad Cities, unstable slopes, geologic hazard mapping, hazard detection

AGE-0 SILVER CARP AND GIZZARD SHAD DAILY GRWOTH AND HATCH DATE
TIMING IN THE MIDDLE MISSISSIPPI RIVER

*Kevin Haupt™?, Mike Wolf'?, and Quinton Phelps'2. *Missouri Department of Conservation,
Big Rivers and Wetlands Field Station, Jackson, MO 63755. “Southeast Missouri State
University, Cape Girardeau, MO 63701.

The establishment of a highly efficient plankitivore, silver carp, (Hypophthalmichthys molitrix),
into the Mississippi River Basin has been documented as having negative impacts on native
plankitovre populations. Silver carp have the potential to alter the trophic food web in large river
systems and interactions between silver carp and other native planktivores is likely to increase
given growing and spreading silver carp populations. One abundant native planktivore, gizzard
shad (Dorosoma cepedianum), is often found in similar habitats as silver carp and potential
competition for resources exists. Given the similarities between these two planktivores, we
sought to evaluate daily growth rates and determine hatch dates of age-0 silver carp and gizzard
shad in the Middle Mississippi River and evaluate environmental conditions influencing these
events. With this information, potential differences in growth rates and hatch date synchrony can
be evaluated to further assess the influence silver carp may have on gizzard shad. Fish were
collected using a surface trawl from June through September with sizes ranging from 10mm-
100mm total length with peak catch rates occurring in the month of July. This information will
help determine environmental conditions favorable for spawning events, determine growth rates
and provide valuable information relating to the interactions of these fishes during early-life
history.

Keywords: Mississippi River, Invasive, Bigheaded Carps, Growth, Abundance
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A REVISITATION OF THE DISTRIBUTION OF CRAYFISH SPECIES IN THREE
WESTERN WISCONSIN STREAMS IN VERNON COUNTY

*Megan C. Hess. Department of Biology, University of Wisconsin-La Crosse, La Crosse, W1
54601.

Wisconsin is known to have six native crayfish species and the invasive Orconectes rusticus
(Rusty Crayfish). Crayfish species distributions change over time because of different pressures
including anthropogenic habitat degradation, predation and competition. Orconectes rusticus is
known to displace native species through exploitive competition. In 1988, Hobbs and Jass
described the crayfish species present in their book, The Crayfishes & Shrimp of Wisconsin,
indicating that Rusty Crayfish were not known in Vernon County. They described Orconectes
virilis (Virile Crayfish) as the most abundant species county-wide and Orconectes propinquus
(Northern Clearwater Crayfish) being the second most abundant. The objective of this research
was to explore the present-day distributions of crayfish species in the West Fork Kickapoo River,
Springville Branch Bad Axe River and Coon Creek in Vernon County and how they have
changed since 1988. Crayfish populations were sampled with replacement at three different sites
within each stream in one hour intervals. The collection of the crayfish within the site area was
dependent on the success of three practiced methods of capture: a kick screen, manual search and
the use of D-nets. Orconectes rusticus was found to be the most abundant species in Coon Creek
and the Bad Axe River, two streams that are tributaries of the Mississippi River. Orconectes
rusticus was not found in the West Fork Kickapoo River and had crayfish species distributions
similar to 1988.

Keywords: Rusty Crayfish, Orconectes virilis, Invasive, Vernon County, Wisconsin

SPECIES SURVEY, DIVERSITY AND MOVEMENT PATTERNS OF SNAKES IN TWO
EASTERN IOWA LOCATIONS

*Jakob D. Jepson and David E. Koch. University of Dubuque, Dubuque, 1A 52001.

We conducted a habitat and biodiversity survey of snakes in two locations near Dubuque lowa,
one on private land in the NE corner of Dubuque County, the other in Bellevue State Park in
Bellevue, lowa. In Bellevue, we also conducted a movement pattern survey. Three of the snakes
found in Bellevue were large enough to carry a transmitter [two Western Black Rat Snakes
(Scotophis obsoletus) and one Milk Snake (Lampropeltis triangulum)], had radio-transmitters
attached, and were followed for three weeks. Locations were recorded to determine habitat use
and home range sizes.

Keywords: Snake, habitat, movement, spatial distribution, radio-transmitter
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LOWER SAINT CROIX RIVER TERMINAL STREAM ASSESSMENTS: TEN-YEAR
STATUS AND FUTURE STRATEGIES

Byron N. Karns®, Natalie A. Bourman-Karns? and Jim Shaver®., *National Park Service, St.
Croix National Scenic Riverway, St. Croix Falls, W1 54024. “Lehigh University, Bethlehem,
PA 18015. 3Carnelian-Marine-St. Croix Watershed District, Scandia, MN 55073.

In 2003, local units of government, with aid of a private contractor, produced a comprehensive
study of twenty springs and their watersheds, by describing their size, bedrock/glacial geology,
hydrology, land cover, topography, plant communities, water chemistry and stream biota. To
evaluate the current condition of these streams and provide data for assessments of the future, the
Carnelian-Marine-St. Croix Watershed District was interested in determining to what extent the
macroinvertebrates and certain physical/chemical attributes of these streams have changed in the
past decade. Physical and chemical data were taken from twenty small streams with St. Croix
River termination. Biological samples were also collected. Sampling occurred during the latter
half of July 2013 and January 2014. All streams (3 on NPS fee land) were analyzed against
reference data from 2003. Results presented show none had experienced significant change.
Future monitoring using a subset of streams that represent both the microhabitat changes of the
total twenty and are most likely to be effected by perturbation are identified. Smaller
organizations with limited funding wishing to pursue effective monitoring need to generate
creative programs to meet their mission. We offer an example of reasonable delineation for
quality assessment within budget. Organizations are most likely to monitor for the benefit of the
public if the effort is both useful and to scale.

Keywords: 1BI, macroinvertebrate, streams, monitoring, St. Croix River

THE HISTORY OF IOWA’S NONNATIVE AQUATIC INTRODUCTIONS, 1874 - 2014

*Nicholas W. Kramer® 2, Quinton E. Phelps"?, and Joseph E. Morris®. *Missouri Department
of Conservation, Big Rivers and Wetlands Field Station, Jackson, MO 63755. *Southeast
Missouri State University, Department of Biology, Cape Girardeau, MO 63701. *lowa State
University, Department of Natural Resource Ecology and Management, Ames, 1A 50011.

The state of lowa is bordered by the Missouri River to the west and the Mississippi River to the
east. These hydrologic connections make Iowa’s waterbodies extremely vulnerable to aquatic
invasions. Throughout the recorded history of lowa’s fisheries there have been a wide range of
aquatic introductions from the introduction of Common Carp (Cyprinus carpio) in 1880 to the
present day issues with Zebra Mussels (Dreissena polymorpha) and Silver Carp
(Hypophthalmichthys molitrix). Upon investigating this historical information, two general
periods of introductions can be depicted. The late 1800’s through the early 1960’s witnessed
many purposeful introductions in an attempt to increase the sport fisheries of the state and the
period from the 1980’s to present day has experienced multiple accidental invasions such as the
introduction of Zebra Mussels or Eurasian Water Milfoil (Myriophyllum spicatum). For every
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invasion during these periods, the approximate invasion date and method of introduction is given
for each species as well as a brief summary of the history of the lowa Aquatic Nuisance Species
Unit. Overall, these data suggest that both accidental and intentional introduction to the state
both have similar ecological impacts to lowa’s waters. To this end, determining the cause of past
introductions and increasing outreach relating to invasive species can prevent the occurrence of
future issues.

Keywords: invasive species, nuisance species, history, lowa, introductions

SPATIAL DISTRIBUTIONS AND GENDER VARIATIONS OF TURTLE SPECIES IN
AN UPPER MISSISSIPPI RIVER BACKWATER AREA OF POOL 12

*Tiffanee A. Kress, Travis J. Schrobilgen, and David E. Koch. University of Dubuque,
Dubuque, 1A 52001.

This study was conducted to determine whether gender differences in turtle spatial partitioning
where present in a backwater region of Pool 12 in the Mississippi River and as a continuation of
the University of Dubuque’s long term turtle population study. Turtles were captured using Hoop
nets with fish as bait. Captured species include: Common Painted Turtled (Chrysemys picta),
Common Snapping Turtle (Chelydra serpentina), Common Map Turtle (Graptemys
geographica), Ouchita Map Turtle (Graptemys ouachitensis), and Spiny Softshell (Apalone
spinifera). The popluation of C. picta in the sampling area contained more male than female
individuals. The population of G.geographica contained more females than males. There were
distinct spatial distribution patterns.

Keywords: UMR Pool 12, Turtle, Chrysemys picta, Graptemys geographica, spatial

CONCENTRATIONS IN SEDIMENTATION: EFFECTS OF MINING WITHIN
STREAMS OF THE DUBUQUE AREA

*Kyle Leytem. University of Dubuque, 2000 University Avenue Dubuque, IA 52001.

During the 18th century the human development of mineral mining operations along the
Mississippi River and the aftereffects of abandoned lead mines allowed for dangerous metals to
leach into aquatic systems. A statistical analysis of data collected by the United States
Geological Survey was conducted to compare heavy metal concentrations in pools 11 and 12,
upstream and downstream of dam 11 in Dubuque, lowa. After analyzing the results, we found a
significant difference in lead concentrations between the two pools. Catfish Creek is a major
tributary into pool 12 of the Mississippi River and drain areas with many known mine locations.
Our hypothesis states that there will be increased amounts of lead throughout and at the mouth of
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Catfish Creek, and there will be little to no trace of lead in Catfish Creek sediments upstream
where it crosses the Silurian-age rocks. A measured amount of the dried sediment sample was
prepared with the acid digestion procedure recommended by the United States Geological
Survey’s Method 3050B. Concentrations were then determined through an ICP analysis
preformed at the University of Wisconsin Madison’s limnology laboratory. Data analysis
indicates that there are significant concentrations of lead throughout the entire sampled area. We
have also found high concentrations of lead near the known lead mines throughout the middle
and south fork the Catfish Creek. Lower concentrations were found upstream near Silurian
outcrops, near the Dubuque Regional Airport.

Keywords: lead, mining, Mississippi River, Catfish Creek, Ordovician

INTER-ANNUAL FISH SPECIES DYNAMICS IN A BACKWATER REGION OF POOL
12 OF THE UPPER MISSISSIPPI RIVER IN 2013 AND 2014

*Stephanie A. LoCasto, Gerald L. Zuercher, and David E. Koch. University of Dubuque,
Dubuque, 1A 52001.

Pool 12 in the Upper Mississippi River was hydrologically different in the summers of 2013 and
2014 from its normal hydrology. We sought to determine the impact of these differences on fish
community structure in a backwater habitat on 9-Mile Island (Near Dubuque, 1A). Fish were
captured in hoop nets at multiple locations within the study area. Nets were checked daily and all
fish were identified by species and measured to the nearest centimeter. A total of 17 species were
caught. Differences in community structure were apparent as was overall catch per unit effort
(CPUE). Pomoxis spp. were dominant in both years with similar CPUE. However, in 2014
Pomoxis spp. represented less of the overall fish community. In 2014, fish diversity, evenness,
and richness were higher than in 2013.

Keywords: UMR Pool 12, fish, community, diversity

AQUATIC MACROINVERTEBRATE DIVERSITY WITHIN AN URBANIZED
GRADIENT

*Brian Lovejoy, *Jake Torres, Kevin C. Geedey, Tierney Brosius, Michael Reisner, Tara
Cullison, and Kelsey Self. Augustana College, Rock Island, IL 61201.

In urban areas, the amount of impervious surface and storm water infrastructure has altered
natural streams and riparian areas, ultimately degrading their functionality. Urban development
decreases water quality, which in turn, changes the aquatic insect community.
Macroinvertebrates within urban streams are susceptible to habitat change, some being more
tolerant than others to pollutants. Low levels of development (upstream percent impervious
surface levels of 5-10% at watershed level), can eliminate or reduce many pollution intolerant
native macroinvertebrate families. However, there is very little, if any, understanding of how
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increment levels of urbanization above these thresholds influences the remaining
macroinvertebrate communities. In this a study, we assessed the integrity of the
macroinvertebrate community using the Family Biotic Index (FBI) within an urbanization
gradient (25-60% upstream impervious surface) in Rock Island and Moline, IL. The study area
consisted of 30 sampling sites located in 12 urban watersheds characterized by at least some
remnant natural riparian stretches. A pilot study was conducted in 2013 during which a total of 5
pool and 5 riffle stretches were sampled using dip nets; however no effort was made to
standardize the total sampling effort. Samples were collected approximately once per month
from May-September. Continuing the study in 2014, a standardized unit effort was established,
consisting of 10 pool/10 ripple dip net samples and a 30 minute limit effort. 2014 data was also
collected in one sampling event in April. The results are reported separately due to the
incomparability of sampling methods. In 2013, the FBI ranged from 4.40 (good) -8.46 (very
poor). Similarly, in 2014 it ranged from 4.00-8.00. Across both years of sampling, there were
30% (10 out of 30) of the sampling sites where only between 0-3 individuals were found despite
intensive sampling effort. Water quality parameters at each site varied significantly, which
should help explain macroinvertebrate diversity across watersheds. We found almost no reliable
predictors of FBI, with the exception of a weak negative relationship between dissolved oxygen
levels and FBI in 2014 (regression, p-value = .035; R2 = 0.298). Our findings provide important
insights into the integrity of the macroinvertebrate community within an urbanization gradient
and are consistent with the findings of other studies showing that high levels of urbanization can
homogenize communities. Future research will focus on increasing the intensity of sampling
effort over an expanded range sample sites in order to capture the maximum urbanization
gradient. We also intend to focus on collecting data on more promising predictors such as fine
scale patterns in the amount, shape, and connectivity between patches dominated by different
urban land uses (manicured lawns, urban forest, unmaincured vegetation, buildings, sidewalks,
roads, etc.).

Keywords: macroinvertebrate, water quality, urban ecosystem, diversity, impervious surface

FLORISTIC QUALITY ASSESSMENT OF NATURAL AND CREATED PRAIRIES IN
SOUTHEASTERN MINNESOTA

*Taylor Lundstrom and Neal Mundahl. Department of Biology, Winona State University,
Winona, MN 55987.

The objective of this study was to assess the conservation success of an urban micro-prairie and a
restored prairie in Winona, MN, by comparing them to a natural, reference prairie. From
September through October 2014, 1,637 plants, representing 72 species (e.g., Sorghastrum
nutans [Indian grass] and Monarda fistulosa [wild bergamot]) and 16 families (e.g., Asteraceae
and Poaceae) were surveyed from the three prairie sites (micro, natural, and restored). Plants
were identified and assigned a conservation-value, and a floristic index value was calculated for
each site, based on the regional Floristic Quality Assessment for Plant Communities. Additional
site composition comparisons made were: number of families per plot (highest in the natural
prairie, mean = 6 families/m?), number of species per plot (highest in the natural prairie, mean =
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8 species/m?), and proportion of native species per plot (highest in the micro-prairie, 100%
native species). The natural prairie had the highest mean conservation-value (5.71), the micro-
prairie had a slightly lower value (5.14), and the restored prairie had the lowest (3.84). The
restored prairie also had the lowest floristic index value (15.36), whereas the micro-prairie
(23.03) and the natural prairie (22.12) had much higher floristic index values. These results
indicate that the urban micro-prairie is exhibiting more conservation success than the restored
prairie site, when compared to a natural prairie in the same region.

Keywords: restored prairies, floristic quality index, conservation value, prairie plants, natural
prairie

GENERAL MORPHOLOGY AND DISTRIBUTION OF HYDRA SPP. IN POOL 8 OF
THE UPPER MISSISSIPPI RIVER

Alexandra Clussman, *Kelsey Lyons, and Carly Olson. Department of Biology, University of
Wisconsin-La Crosse, La Crosse, W1 54601.

Ecological relationships and trophic-dynamics of aquatic ecosystems are important to understand
due to the interdependence between sub-communities within the ecosystem. Specifically, the
Upper Mississippi River (UMR) supplies a habitat for a large number of organisms, each with
their own ecological niche. One of these organisms is the predatory cnidarian Hydra spp. who
use their stinging organelles, nematocysts, to immobilize their prey. Hydra spp. play an
important predatory role in the UMR food web, particularly by feeding on zooplankton. Their
ability to regenerate and their small size make them less likely to be preyed upon; rather, their
populations are most likely more affected by water quality conditions. As a result, they are
commonly used as water quality indicators and in toxicity tests. Understanding general
abundance and distribution of Hydra spp. can be used to evaluate water quality conditions in the
UMR. On October 24, 2014, data were collected from two locations: main channel UMR
(Pettibone Park) and backwater UMR (Goose Island Park). A guantitative triplicate of vegetation
and rock samples from which Hydra were collected was obtained from each sample site. Water
condition data using a Hydrolab D5S and water sample to observe zooplankton populations were
also attained from each sample location. Vegetation and rock samples were assessed for presence
and quantity of Hydra spp., zooplankton were identified and counted, and vegetation was also
identified. Hydra spp. were only found in vegetation from backwater Goose Island; the majority
being found on the stems of Ceratophyllum demersum. General morphology was measured:
including body-column length, tentacle length, and basal-disk diameter. The presence of asexual
buds, an indicator of healthy living conditions, was also recorded. The Hydra spp. population at
the Goose Island site appears healthy, but more samples from both backwater and main channel
UMR need to be taken and surveyed to determine the status of Hydra spp. in Pool 8.

Key Words: Hydra spp., morphology, distribution, Mississippi River, water quality
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ANTIBIOTIC DIVERSITY ALONG THE MISSISSIPPI RIVER FROM GUTTENBERG
TO BELLEVUE, IOWA

*Melissa Maas and Mark Sinton. Department of Natural and Applied Sciences, University of
Dubuque, Dubuque, 1A 52001.

Antibiotics have long been used in livestock agriculture as a means to cure and prevent microbial
infections, but their use has increased dramatically in the last 20+ years. With this increased use,
however, unmetabolized antibiotics have begun to enter water sources, as evidenced by a nation-
wide survey of pharmaceuticals, hormones, and other wither organic substances in U.S. streams
(Kolpin, et. al., 2002). Unfortunately, this national survey did not include the city of Dubuque,
lowa, or the surrounding area. The aim of this project was to canvas the Mississippi River
between Guttenberg and Bellevue for the presence of three antibiotics commonly used in
livestock agriculture: tetracycline, sulfadiazine, and sulfamethadazine. Water samples were
collected from above and below Guttenberg, Dubuque, and Bellevue. These samples were
analyzed for the presence of the three target antibiotics using a liquid-liquid extraction system
and HPLC chromatography. Only one site, north of Guttenberg, had a detectable level of
tetracycline.

Keywords: antibiotics, Mississippi River, tetracycline

RELATIVE NUTRIENT AVAILABILITY IN TWO STREAMS IN SOUTHWEST
WISCONSIN

*Brittany A. Maule and Eric A. Strauss. River Studies Center and Department of Biology,
University of Wisconsin—La Crosse, La Crosse, W1 54601.

Nutrient cycling can dictate relationships among organisms and is of special interest in areas
where anthropogenic activities dominate nutrient input. Coon Creek (CC) and Spring Coulee
Creek (SC) are both located in the Driftless Area of southwestern Wisconsin, and are dominated
by agricultural land cover. Nutrient availability and the stoichiometric composition of C:N:P
were determined between macroinvertebrates, their food sources, and the stream water. Mean N
values differed significantly (t-test, P<0.05) between CC, un=2.66, and SC, pp =3.31; however,
mean P values did not differ significantly throughout the sampling period (P=0.09). SC exhibited
an N:P ratio of 57.2 whereas CC had a N:P of 12.8. Additionally, Brachycentrus collected from
CC demonstrate a possible feeding imbalance with their periphyton food source with an
imbalance C:N ratio of 15:1. Collectively, these results suggest nitrogen limitation in CC and
show trends that SC is more phosphorus limited. Because of similar land use between the
streams, future research includes analyzing how differences in nutrient availability have
occurred.

Key words: nutrient cycling, anthropogenic, stoichiometry, Brachycentrus, feeding imbalance
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USES OF ECOSYSTEM GOODS AND SERVICES IN ADAPTIVE MANAGEMENT:
MUD ISLAND HABITAT RESTORATION PROJECT AS A CASE STUDY

*Davi Michl* and Susan Romano*?. ‘Department of Biological Sciences, Western Illinois
University-Quad Cities, Moline, IL 61265. “Geography Department, Western Illinois
University-Quad Cities, Moline, IL 61265.

Adaptive management is an iterative learning approach to applied natural resource conservation.
This approach implies management strategies change both as natural systems respond to the
management intervention or in response to stochastic biogeochemical variations in the
environment. Incorporating ecosystem goods and services (EGS) is of increasing interest to
resource managers implementing adaptive management plans to achieve multiple restoration
project objectives. Mud Lake is part of the Upper Mississippi River Restoration (UMRR) Pool
11 Islands Habitat Rehabilitation and Enhancement Project (HREP), which was designed create
overwintering habitat for fish and diverse backwater habitat for waterfowl. However, the initial
goals and design of the project neglected to consider multiple EGS benefits throughout the
calendar year. Project monitoring revealed fish were indeed using much of the project area
during the winter as projected, but did not use the upper dredged channels where current velocity
remains high. The project also did not achieve any summer fish habitat benefits due to noxious
algal blooms. UMR algal blooms occur during these summer months where excess nutrient
runoff has become a persistent problem in waterways and resulting hypoxic dead zones in river
deltas are well-documented. Backwater lake habitats have demonstrated their capacity as
nutrient processing centers in the Upper Mississippi River System (UMRS). The objective of
this research is to test how the timing and volume of flow into the Mud Lake project area can
affect EGS benefits in the form of nutrient processing (carbon, nitrogen, and phosphorus). Three
management configurations will be used to adjust the amount of flow entering the backwater
including a notched weir, a rock closure, and a series of gated culverts (70 cfs, O cfs, and 0-280
cfs, respectively) at the head of Mud Lake. An integrated hydrological and nutrient simulation
modeling approach will be used to assess potential nutrient uptake benefits of each flow regime.
These methods will specifically test a series of hypotheses to inform future integration of EGS in
adaptive management plans: i) increased flow in summer will increase nitrogen removal; ii) the
natural succession of algal blooms can be managed by flow control structures; and iii) fish will
not be negatively affected as a result of higher flow during the growing season and summer
habitat will be improved. As the field of ecosystem restoration evolves to engineer solutions at a
system-wide scale, future habitat restoration plans can be designed to achieve multiple
ecosystem benefits across seasons without compromising the immediate goals of the project.

Keywords: adaptive management, ecosystem services, nutrient processing, backwater
restoration, Upper Mississippi River System (UMRS)
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FILTER-FEEDING ASIAN CARP AND PARTICLE DYNAMICS IN POOLS 19 AND 20
OF THE MISSISSIPPI RIVER

*Amanda S. Milde™?, William B. Richardson®, Eric A. Strauss?, James Larson’, Jon Vallazza®,
and Brent Knights'. *U.S. Geological Survey, Upper Midwest Environmental Sciences Center,
La Crosse, W1 54601. “River Studies Center, University of Wisconsin-La Crosse, La Crosse, WI
54601.

Invasive Asian carp are a major threat to native ecosystems because they can affect native food
web structures and out-compete native species for resources, ultimately altering native ecosystem
functions and services. This has led to heightened concerns about the spread of Asian carp
throughout the United States and their entrance into the Great Lakes. Native to China, Asian carp
were brought to the U.S. in the 1970s and 80s for water quality and algae control in aquaculture
ponds. Asian carp are voracious filter-feeders consuming phytoplankton and zooplankton
however, little is known about their filter-feeding effects on native food webs in newly invaded
natural systems. Large rivers, such as the Upper Mississippi River (UMR), provide adequate
flow, temperatures, and abundant planktonic food, resulting in high rates of growth and
reproduction. In Navigation Pools 19 and 20, across a range of habitat types and carp density,
our objectives are to: (1) determine the seasonal changes of water quality and the size
distribution and composition of suspended particles and plankton, and (2) characterize the size
distribution and composition of particles being ingested by Asian carp to determine variation in
prey selection. Water and fish sampling was conducted in spring, summer and fall of 2013 and
2014. Water quality and nutrient analyses were completed according to standard methods using a
Lachat auto analyzer. Particle and Asian carp gut content analyses, including phytoplankton and
zooplankton, are currently in progress with a FlowCAM microscope and imaging system.
Preliminary results suggest that seasonal high flows may have an effect on nutrient and particle
availability among habitats and potentially particle food availability for Asian carp. Ultimately,
this information will be combined with spatial patterns of carp distributions to determine
relationships between fish abundance and plankton dynamics. This information will be pertinent
to researchers and managers for implementing effective Integrated Pest Management control
measures for Asian carp and the management of aquatic systems.

Keywords: Mississippi River, particle dynamics, nutrients, plankton, Asian carp

FACTORS AFFECTING THE GROWTH OF LARGEMOUTH BASS IN THE UPPER
ILLINOIS RIVER

*Cassidy R. Miles, Jason A. DeBoer, and Mark W. Fritts. lllinois River Biological Station,
[llinois Natural History Survey, Prairie Research Institute, University of Illinois-Urbana
Champaign, Havana, IL 62644.

Knowing how climate affects aquatic ecosystems is important for conservation and management
of fish populations. We can use annual growth increments from fish otoliths to understand
effects of environmental factors on individual fish growth. We collected Largemouth Bass
(LMB) Micropterus salmoides using pulsed-DC electrofishing in the Dresden Reach of the
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Upper Hllinois River during Spring 2014, assigned ages to each fish, and back-calculated lengths-
at-age from otolith growth increments. We modeled incremental growth as a function of age and
several age-corrected environmental factors (e.g., river stage height, discharge, weather). Our
environmental factors were auto-correlated, thus we only used a single environmental factor in
each model, and used AIC, to rank our models. Length increased with age and appeared to
asymptote at age 6, whereas growth decreased with age. Age explained 77% of the variation in
growth; however, each of the models containing age and an age-corrected environmental factor
had a lower AIC, than the age-only model. The two models containing maximum and minimum
stage height had a combined AIC. weight of 0.96. The parameter estimates for stage height were
positive, indicating greater LMB growth occurred in years with greater stage height. We
postulate greater stage height could allow for: (1) reconnection to seasonally isolated backwaters,
which offer (a) greater access to energetically beneficial prey and (b) refugia from energetically
expensive river flows, (2) increased availability of and access to flooded terrestrial habitat, and
(3) inflow of floodplain nutrients into main-channel riverine habitats, which benefits LMB that
remain in the main channels.

Keywords: Largemouth Bass, growth, connectivity, stage height

HYDROLOGICAL MODELING AND NITRATE UPTAKE IN A HIGH NITRATE
STREAM IN CENTRAL WISCONSIN

*Carly R. Olson', Eric A. Strauss®, Nathaniel A. Strauss®, and Robert S. Stelzer®. 'River
Studies Center and Department of Biology, University of Wisconsin—La Crosse, La Crosse, WI
54601. 2Department of Physics and Astronomy, Carleton College, Northfield, MN 55057.
Department of Biology, University of Wisconsin Oshkosh, Oshkosh, W1 54901.

Streams that exhibit high nutrient concentration often have low nutrient uptake and transport
nutrients almost conservatively. As a result of this low uptake, nutrient spiraling experiments in
high nutrient streams are difficult to perform and seldom executed. A study involving tracer
injections was done in October of 2014 on a cold water, nitrate saturated stream near Oshkosh,
Wisconsin called Emmons Creek. The purpose of the experiment was to establish hydrological
parameters of the stream in conjunction with determining nitrate uptake. First, a sustained
release of the dye Rhodamine WT was done and its downstream concentration was measured to
model the hydrological parameters with the help from a Mathematica notebook visualization
tool. OTIS-P was used to finalize the parameter estimation. Second, a slug release of
Rhodamine WT and nitrate was done to measure nitrate uptake and the data was analyzed with
the breakthrough curve integration method. The calculated nutrient spiraling metrics (Sy, = 4963
m; Vi = 0.018 mm/s) were similar to those measured on other streams of similar nitrate
concentration and discharge. Application of the TASCC method was not successful on this
dataset.

Keywords: hydrological modeling, nitrate uptake, nutrient spiraling, stream, tracer injection
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MICROBIAL RESPONSE TO FLOODING, NITROGEN DEPOSITION, AND
INVASIVE SPECIES PRESENCE IN THE UPPER MISSISSIPPI RIVER
FLOODPLAIN, LA CROSSE, WI

*Julia A. Reich®, Daniel L. Hernandez', Whitney Swanson?, and Nathan R. De Jager®.
!Carleton College, Department of Biology, Northfield, MN 55057. ?University of Wisconsin-
La Crosse, La Crosse, WI 54601. *USGS Upper Midwest Environmental Sciences Center,

La Crosse, WI 54603.

Floodplain forests are influenced by many environmental changes, including invasive species,
nutrient deposition, and changes in flood regimes. These factors may influence soil processes.
Extracellular enzyme activity (EEA) reflects the requirements of the microbial community and
can demonstrate how the communities respond to environmental changes. We measured the
effects of flooding, invasive species (Phalaris arundinacea) presence, and experimental nitrogen
deposition on EEA in the Upper Mississippi River floodplain in La Crosse, WI. We measured
soil abiotic characteristics (gravimetric water content and NH," availability) and analyzed soil
for activity of six enzymes (cellbiohydrolase (CBH), a-glucosidase («GLUC), xylosidase (XYL),
phosphatase (PHOS), leucine aminopeptidase (LAP), N-acetyl-B-D-glucosaminidase (NAG)).
We found that seasonality was the main control on carbon and phosphorus-acquiring enzyme
activity (CBH p=0.107, «GLUC p=0.002, XYL p=0.037, PHOS p=0.019) and that soil NH4"
availability was strongly correlated with carbon and phosphorus-acquiring enzymes (CBH
p=0.046, aGLUC p=0.002, XYL p=0.084, PHOS p=0.009). Vegetation (native vs. invasive-
dominated) and elevation were not major drivers of microbial activity. Our results suggest that
microbial activity is primarily controlled by nutrient availability rather than flood duration or
vegetation characteristics.

Keywords: Extracellular enzyme activity, N deposition, Upper Mississippi River floodplain,
Phalaris arundinacea, flooding

TREE INVENTORY ANALYSIS: A COMPARISON OF PARK SPECIES RICHNESS
TO THE SURROUNDING NEIGHBORHOODS IN ROCK ISLAND, IL

*Kevin Root. Augustana College, Rock Island, IL 61201.

A high level of diversity among species is important fighting the stresses of the urban setting
including: air pollution, soil compaction, habitat loss, habitat fragmentation, and invasive
species. Urban forests (parks, right-of-way trees, yards, and remnant woodlots and semi-natural
areas) are critical sources such diversity in urban areas. Diversity of urban forest is often related
to the socioeconomic status, housing age, and elevation of the neighborhood. With the invasion
of the Emerald Ash Borer (EAB) in the last decade, conserving and enhancing the diversity of
urban forests has become an important tool in increasing the resilience of such ecosystems to
such devastating invasion. In this study, we assessed the diversity and composition of the forests
of 17 parks in Rock Island, Illinois and examined the relationship between such diversity and the
socioeconomic status and age of the surrounding neighborhoods. The EAB was first detected in
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one of these parks, Hasselroth Park, in the fall of 2013 and numerous trees in the park are sowing
visible signs of infestation. In the summer of 2014, the Augustana Upper Mississippi Center did
a complete inventory of 17 Rock Island parks. The neighborhood surrounding each park was
assessed using all residential property parcels within 800 meters of each park using ArcGIS to
determine the mean household age and mean property assessed value. Species richness varied
from 0.41 (Douglas Park) to 3.04 (Longview Park) and 2.60 overall through the 17 parks with
the 5 most abundant trees being Populus deltoids (eastern cottonwood), Malus coronaria
(crabapple tree), Pinus strobus (white pine), Acer rubrum (red maple), and Fraxinus
pennsylvanica (green ash). These five species comprised 38% of all trees across the parks. There
are 4 parks in Rock Island that had their 5 most abundant trees make up 100% of their canopy. In
contrast, 2 parks had their 5 most abundant trees make up less than 50% of their canopy.
Although there is a weak, negative relationship between park tree richness and house age (R? =
0.068), the relationship was not significant (p = 0.313). There was also a weak positive
relationship between park tree richness and mean assessed residential property values (R* =
0.052), but the relationship was not significant (p = 0.380). Unlike other studies, we did not find
any relationship between socioeconomic status and age of the surrounding neighborhoods and
urban forest diversity. This finding may be explained by the persistently low species richness and
the fact that we only assessed the diversity of park trees. Future research will focus on
incorporating the findings of a complete inventory of all city-owned right-of-way trees to further
explore urban forest diversity and its relationship to the socioeconomic status of surrounding
neighborhoods.

Keywords: species richness, urban forest, park trees, socioeconomic status, Rock Island

EFFECTS OF TRICLOSAN (TCS) OF CARDIOVASCULAR HEALTH IN ZEBRAFISH

*Alisha M. Saley and Megan C. Hess. University of Wisconsin-La Crosse, La Crosse, WI
54601.

Pharmaceuticals and personal care products are “emerging contaminants of concern” that are
being scrutinized for their potential as developmental contaminants to aquatic

organisms. Triclosan is a chemical found in many pharmaceuticals (i.e. hand soaps, deodorant,
toothpaste) that are used daily and eventually make their way into our groundwater systems and
aquatic environments. Recent work done in our lab shows that developmental exposure to
triclosan causes accumulation of water and swelling around the heart (pericardial edema).
Therefore, we are interested in determining whether developmental exposure to triclosan affects
the structure of the heart and/or reduces cardiovascular health. We are currently exposing
zebrafish embryos to various concentrations of triclosan during early development, and testing
the hypothesis that TCS affects the structure and function of the heart. Our goal is to better
understand the potential risks that personal care products, such as triclosan, pose to wild fish.

Keywords: Triclosan, Zebrafish, Cardiovascular, Toxicity
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ALLIARIA PETIOLATA IN ROCK ISLAND AND MOLINE URBAN FORESTS
*Diana Schultz and Dr. Michael Reisner. Augustana College, Rock Island IL 61201.

Urbanization impacts native ecosystems directly through replacement of native communities
with urban infrastructure and indirectly through habitat fragmentation and degradation. Urban
forests develop from the survival of remnant trees, shrubs, and herbaceous species, and the
intentional planting and unmanaged reproduction and regeneration of native and non-native
species. These forests represent novel ecosystems comprised of new species compositions and
structures new abiotic conditions compared to historic vegetation. Because humans have
suppressed fire and eliminated most grazing, the two disturbances that limited shrub growth and
maintained herbaceous understory growth, many such understories are now dominated by woody
vegetation. One of the biggest threats to urban forests is invasion by non-native plant species,
which can alter decomposition rates, nutrient cycling, and regeneration. One particularly
prevalent invasive species found in the northern United States is a plant commonly known as
garlic mustard (Allairia petiolate). Its lack of predators in the region, its biannual life cycle and
its ability to produce allelochemicals that both negatively affect the growth and development of
other plants and protect it from herbivory make garlic mustard a successful and challenging
invader of the regions urban riparian forests. Our study area included the upland urban riparian
forests of the cities of Rock Island and Moline, IL. We sought to answer the following research
question: (1) What is the variation in garlic mustard dominance? In 2013-2014, we sampled 22
sites across an urbanization gradient. Aerial photographs, soil surveys, and other remote sensing
data were used to stratify the urban forests and capture as much variation in the factors thought
to be important drivers of forest composition as possible. Each of the 22 study sites consisted of
a 25m radius circular plot. Composition of the mature and sapling forest overstory was measured
using the point quarter and understory using the line-point intercept methods, respectively. We
present our preliminary findings on the forest understory community. We identified a total of
182 species 61 of which are non-native. Floristic Quality Index (FQI) ranged from 6.36 to 22.98,
and invasive cover ranged from 0 to 69%. Garlic mustard cover ranged from 0 to 18%.
Hierarchical agglomerative cluster analysis identified four groups of forest sites that differed in
the composition of the understory community (MRPP, A =0.14, p < 0.0001) and combined
abiotic (patch size, nearby levels of impervious surface, bare soil, heat loads, and soil depth) and
biotic conditions (shade tolerant tree density)(MRPP, A= .19, p <.0001). The first group
consisted of 7 sites within the largest forest patches, with least nearby impervious surface (<5%),
but highest levels of bare soil (>20%) and densities of shade tolerant species (Acer
saccharinum). They were characterized by the lowest levels of invasive species (7.7%) as well as
low levels of garlic mustard (<1%). The second and third groups consisted of 11 sites within the
smallest patches characterized by the most nearby impervious surface (>50%) but lowest levels
of bare soil (<5%). They were characterized by the highest levels of invasive species, 49% and
26% cover and highest levels of garlic mustard 12% and 5.6%, respectively. They differed
primarily in Lonicera spp. (honeysuckle) dominance. The fourth group consisted of 4 sites
spanning a range of patch sizes with intermediate levels of impervious surface. They were
characterized by intermediate levels of invasive species, 21% cover and low levels of garlic
mustard, 1% cover. Our preliminary findings suggest that garlic mustard is not a dominant
component of the forest understory across our study area despite high levels of urban-related
disturbances.
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Keywords: urban forests, invasive species, Alliaria petiolata, native species, species
composition

A QUICK AND SUSTAINABLE APPROACH TO ASSESSING THE BMP OF
DISCONNECTION WITHIN A WATERSHED LOCATED IN ROCK ISLAND
COUNTY, ILLINOIS

*Jonathan Schwengler. Augustana College, Rock Island, IL 61201.

Studies have shown that urbanization can be a correlated with storm water quality. As a result,
total impervious areas (TIA) have been utilized with geographic information systems and
regression analysis to attempt to create a relationship between watershed stream health and
impervious surface percentages. This hypothesis proved incorrect and subsequent studies have
found that directly connected impervious area (DCIA) has had a stronger correlation between
storm water quality and impervious surface. It has been concluded that areas that predominantly
need improvement to a decentralized approach to storm water management ought to be improved
because the collective flow path that runoff follows on the imperious purpose. Similarly, the
BMP improvements of major vegetative improvements have been shown to make a major
difference alongside confluence points of streams because they could act as buffers for the
collective flow of runoff from impervious surface. Contrarily, the literature that has not utilized
is non-effective impervious area (NEIA) which is often considered not significant because it’s
eventual flowing towards pervious surfaces to be absorbed. Yet in a large enough rainfall event,
these areas would become ineffective at absorption and based off of natural flow of water within
a watershed, would eventually transport contaminated water itself. As such, this study has been
designed to create a combined effort towards managing storm water by implementing a 50%
disconnection BMP across DCIA and NEIA parcels alongside a major watershed stream.
Subsequently it would compare to results of TIA tests. This study utilized the U.S. EPA National
Storm water Calculator (version 1.1) to evaluate individual parcels within a local urban
watershed towards and creating a quick, cost-effective and environmentally beneficial template
towards storm water management. The steps involved analyzing aerial photography with an
overlaid parcel layer to collect prerequisite information necessary to input into calculator.
Following data collection of calculator results, DCIA/NEIA were delineated from TIA with a
corrected hydrologic flow path of DCIA and using a soils map layer to delineate erosion extent
of likely gravitational flow of water alongside the stream. These two layers were merged
together and a clip of a parcel layer was taken. A statistical regression was then performed to
determine the significance of subsequent variables related to environmental accrued benefits.
Comparing the two areas (TIA and DCIA/NEIA), DCIA/NEIA proved to be more effective in
retaining storm water based off of its significant figures (“number of days of runoff” and
“percent of runoff”, p<0.05). This proved significant because the DCIA/NEIA region was 463
parcels smaller than the TIA. As such, 463 parcels worth of resources were potentially saved in
this hypothetical analysis. Subsequently, this data was proven cost-effective by equating 23,100-
40,200 in potential savings from omits those 463 parcel layers. Though the environmental
benefits were greater than those of TIA, the figure was of a small quantity that would have been
difficult to persuade the city of implementing a system solely based on disconnection. Similar
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trends have been found within literature that best management practices ought to consist of site
specific improvements that accommodate for the most appropriate form of retention. Ultimately,
there were improvements had in this study but it could be more effective if the disconnection
system would be coupled with a variety of accommodating BMP sources, as well as tax credits,
market mechanisms and education programs to help local municipalities develop a storm water
retention program in Rock Island County.

Keywords: disconnection, bottom-up approach, runoff retention, cost effectiveness, storm water
management template

THE IMPACT OF BEAVER HERBIVORY ON LATE SUCCESSIONAL UPPER
MISSISSIPI RIVER (POOL 13) FLOODPLAIN FOREST COMMUNITIES

*Payal A. Shah' and Susan Romano?. 'Department of Biological Sciences, Western Hlinois
University- Quad cities, Moline, IL 61265. “Geography Department, Western 1llinois
University-Quad Cities, Moline, IL 61265.

The current floodplain forest of the Upper Mississippi River System is predominately composed
of shade intolerance species such as silver maple. Within floodplain forest ecosystems ecological
succession typically begins with willow and cottonwood and changes slowly over the years to
form a forest most often dominated by silver maple. Disturbances such as flooding, tree disease,
and animal activities, modify the expected successional species composition by removing and
incorporating other species. These disturbances may increase diversity and health of ecosystem,
but may also remove tree species that provide important habitat values. Sustaining the health
and diversity of the floodplain forest is important because floodplains are regarded as the link
between the upland and riverine ecosystems which provide many ecological benefits. Beavers
(Castor Canadensis) are biological community architects that bring about changes in floodplain
forests by mechanical means such as removal or girdling of trees, or building dams with
harvested saplings producing ponded areas. The objective of this research is to determine the
disturbance effect of beaver herbivory that alters the succession, structure, and diversity of the
floodplain forest along the Upper Mississippi River. This study will identify the current
composition of canopy trees within the floodplain forest, the effect of beaver herbivory on
composition of the tree canopy and tree species favored by beaver for food and building supplies.
We hypothesize that (1) Beaver occupancy is related to woody vegetation in the area, (2) beavers
will select canopy species of higher food value such as pin oak and green ash, and reduce the
diversity of the floodplain forest canopy species, and (3) mortality and tree density will
significantly differ from beaver affected and non-affected areas. Beaver population density will
be estimated using occupancy modeling, where motion-activated cameras are situated along
established beaver travel routes throughout the study area. Occupancy will be simulated using
MARK software. All canopy trees will be observed within the area of beaver activity. Tree
location will be identified using a Garmin GPS unit, and will be used to illustrate the spatial
distribution of herbivory. Differences between the Shannon Diversity of canopy trees without
beaver herbivory and those with herbivory will be tested using a t-test, SAS software. Live and
dead trees will be identified to species, tree diameter data will be collected, and presence/absence
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of beaver herbivory noted. Current forest structure will be summarized using tree diameter.
This study will address the question of the impacts of herbivory by beavers on the composition
and structure of the floodplain forest. Sustainable management of the forest is necessary to
ensure species diversity within this important ecosystem. Restoration of floodplain forest,
investigation and analysis of beaver impact on the forest communities must be known for
conservation of floodplain forest biodiversity.

Keywords: Beaver, floodplain forest, Upper Mississippi River, disturbance, succession

INTERSPECIES VARIATIONS IN GROWTH RATE AND ZEBRA MUSSEL
(DREISSENA POLYMORPHA) COLONIZATION AMONG NATIVE FRESHWATER
MUSSELS IN POOL 12 OF THE MISSISSIPPI RIVER

*Jenna L. Skopek®, Adam R. Hoffman?, Shelby L. Marr? Daniel J. Call?, and Michael J.
Malon®. 'Department of Natural and Applied Science, University of Dubuque, Dubuque, 1A
52001. 2Minnesota Department of Natural Resources, St. Paul, MN 55155. Environmental
Research & Information Analysts, LLC, Dubuque, IA 52001. “Jo Daviess County Soil & Water
Conservation District, Elizabeth, IL 61028.

Mussels are extremely important biological indicators in freshwater systems. Freshwater mussel
diversity can be adversely affected by anthropogenic impacts and invasive species. The influence
of one invasive species, zebra mussels (Dreissena polymorpha) have been implicated as a factor
in the decline in diversity and abundance of freshwater mussel species. Mussel population
distribution and D. polymorpha colonization at nine sites were studied in 2010 through 2014
field seasons near 9-Mile Island in Pool 12 of the Mississippi River. Mussels were collected by
pollywogging along 25 meter transects of randomly selected quadrants and were examined for D.
polymorpha. D. polymorpha infestation was measured on a scale of O to 4, depending on the
amount of colonization on the freshwater mussel. Live mussels (2,628) and recaptured mussels
(n =297) were measured for shell length, width, and height, which were used to ages of the live
mussels. Mussel densities were probed to determine if differences occurred due to an increased
growth rates or longer lifespan. A total of 2,628 mussels, representing 21 species, were
cataloged. The most prevalent mussel species were Threeridge (Amblema plicata; n=1420),
which had D. polymorpha colonization of 20.4%, Wabash Pigtoe (Fusconaia flava; n=953),
which had a D. polymorpha colonization of 8.2%, Threehorn Wartyback (Obliquaria reflexa;
n=333), which had D. polymorpha colonization of 16.8%, and Plain Pocketbook (Lampsilis
cardium; n=183), which had D. polymorpha colonization of 23.4%. Implications of D.
polymorpha colonization and human impacts in pool 12 and other pools of the Mississippi River
will be discussed.

Keywords: Freshwater mussels, Zebra mussel attachment, Growth rates, UMR Pool 12
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ANALYSIS OF NATURAL WATERS FROM PRISTINE AREAS AND AREAS OF
HUMAN ACTIVITY WITHIN THE BOUNDARY WATERS CANOE AREA AND THE
SYLVANIA WILDERNESS AREA

*Matthew J. Snyder and Robert B. Gregory. University of Dubuque, Dubuque, 1A 52001.

The Boundary Waters Canoe Area Wilderness Area and Ottawa National Forest, more
specifically the Sylvania Wilderness area are known for their pristine waters isolated from
outside water sources and human contact these waters are some of the last remaining pure water
systems left in the United States. With little to no existing research on water samples in this area,
the identity and concentrations of dissolved inorganic ions in these areas is largely unknown.
Results will be presented for heavy metal and sulfate levels in waters collected from both areas,
from interior regions of the wilderness areas, and from areas closer to regular human activity.

Keywords: Inorganic ions, sulfate, pollutants, Boundary Waters, Sylvania

DOES COMPETITION INFLUENCE DIET IN STREAMS WITH LOW FISH
DIVERSITY?

*Ethan Sorenson and Michael D. Delong. Large River Studies Center, Biology Department,
Winona State University, Winona, MN 55987.

Competition can be important in shaping fish community structure. While this is true in species
rich systems, does it hold true when fish species diversity is low? Brook trout (Salvelinus
fontinalis) and mottled sculpin (Cottus bairdii) are the predominant invertivores in streams of
southeastern Minnesota. This study was conducted to determine if resources are partitioned
between these species via inter- and intra-specific competition. This study was done in several
locations along three streams (East Burns Valley, West Burns Valley, and Garvin Brook) near
Winona, MN from June- August 2014. Fish were captured using a backpack electrofisher and
dipnets. Fish were identified, measured, and returned to the water, with exception of some that
were retained and frozen for later use. In the laboratory, stomachs were emptied and the contents
were identified and counted. Preliminary results indicate there are differences in the diet of
juvenile and large mottled sculpin as well as between juvenile brook trout and juvenile sculpin.
Comparison of diets of large brook trout across sites with and without mottled sculpin show no
evidence of resource partitioning in the presence of sculpin. These results suggest the presence of
some size-specific difference in resource use. More detailed analysis will be performed to
expand on these results.

Keywords: diet, streams, fish, resource partitioning, brook trout, sculpin
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GROWTH RATE AND CONDITION OF BOWFIN IN TWO MISSISSIPPI RIVER
BACKWATERS

*Sara Strugar and Neal Mundahl. Department of Biology, Winona State University, Winona,
MN 55987.

Bowfin Amia calva were collected during autumn 2014 from two Mississippi River backwaters
near Winona, MN: Bartlet Lake and Sam Gordy Slough. Fish were collected with a boat-
mounted electrofisher, weighed and measured, scales were removed for age and growth
determinations, and fish were released. Weights and lengths were used to determine relative
weight (W), Fulton’s condition factor (K), and proportional stock density (PSD). Scales were
used to determine fish age at capture and to back-calculate length at annulus formation. Bowfin
catch-per-effort was 6X higher at Bartlet Lake (131 fish/hr) than at Sam Gordy Slough (21
fish/hr). Bowfin captured ranged in age from 2 to 8 years, with no difference in age structure
between backwaters. Annual mortality rates (52 vs. 55%) and PSD (100% in both systems) were
similar in both locations, but bowfin in Sam Gordy Slough had significantly higher W, (95 vs.
89%) and K (0.92 vs. 0.87) than fish from Bartlet Lake. Bowfin in Sam Gordy Slough grew
significantly faster than did those in Bartlet Lake during their 2" through 5" growing seasons,
resulting in a 10-cm size difference in age 5 fish between the backwaters. The higher abundance
of bowfin in Bartlet Lake, compared to Sam Gordy Slough, apparently has resulted in slower
growth rates and reduced condition, but has not led to an altered age structure or a higher
mortality rate.

Keywords: Amia calva, relative weight, proportional stock density, growth rate, mortality rate

AN ASSESSMENT OF AQUATIC INVASIVE PLANTS IN THE ILLINOIS RIVER:
WATER HYACINTH SURVEILLANCE, MAPPING, PERSISTENCE, AND
POTENTIAL SEED DISPERSAL

*Jay A. VonBank, Andrew F. Casper, Heath M. Hagy, and Aaron P. Yetter. Illinois Natural
History Survey, Illinois River Biological Station and Forbes Biological Station
Prairie Research Institute, University of Illinois, Havana, IL 62644.

Water hyacinth (Eichhornia crassipes) is becoming a re-occurring problem in the Illinois River —
Chicago Areas Waterway System (CAWS), but the current extent and potential for future
intensification are largely unknown in this system. Because water hyacinth has the potential to
substantially degrade aquatic and wetland resources wherever it becomes established, proactive
management and prevention are the best methods of control. Risk assessment, surveillance, and
control of aquatic invasive plants like water hyacinth relies on a firm understanding of the factors
controlling its establishment and dispersal. In the summer and fall of 2013, we conducted aerial
surveillance, ground surveillance, seed bank and vector sampling to lay the foundation for an
effective surveillance and control program of water hyacinth. We collected sediment core
samples from water hyacinth beds and random locations in the upper Illinois River area to
investigate the potential for water hyacinth seed to be present and/or viable in the seed bank. We
found water hyacinth seed to be present in 100% of sediment core samples taken from beneath
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water hyacinth beds (13), and present in 40% of sediment core samples taken from random
locations throughout the Dresden reach of the Illinois/Des Plaines Rivers. We found 14 distinct
water hyacinth beds in the Illinois/Des Plaines/Du Page Rivers in 2014, as compared to 1 bed in
these locations in 2013. Water hyacinth beds covered a minimum area of 184 m2 in 2014 as
compared to 480 m? in 2013, but were much more spatially dispersed. Common carp (Cyprinus
carpio; n = 66) were collected in fall 2013/spring 2014 to assess water hyacinth seed occurrence
in digestive matter. We collected carp from directly beneath water hyacinth beds (n = 10), and at
random locations throughout the Dresden reach (n = 56). We estimated water hyacinth seed/seed
evidence to be present in 60% of carp collected from water hyacinth beds, 19.6% of carp
collected from elsewhere in the river, and in 25.8% of total carp collected. We will continue
surveillance in 2015 and evaluate an aerial survey technique for detection of water hyacinth

beds, continued occurrence in diets of fishes and free-floating in the water column, and test
viability of seeds recovered from core samples to ensure accurate identification.

Keywords: Water hyacinth, Illinois River, Eichorrnia crassipes, Common Carp, Surveillance

EFFECTS OF ELEVATED CO, CONCENTRATIONS ON BEHAVIOR, GROWTH
AND SURVIVAL OF JUVENILE FAT MUCKET (Lampsilis siliquoidea) MUSSELS

Diane Waller, Michelle Bartsch, Kim Fredricks, and Susan Schleis. USGS-Upper Midwest
Environmental Sciences Center (UMESC), La Crosse, W1 54603.

CO;, barriers are being evaluated as a tool to deter movement of Asian carp species in the Upper
Mississippi River watershed into the Great Lakes. Concurrent testing of non-target animals,
including unionid mussels, is also underway. We evaluated the effects of CO, on behavior,
growth and survival of juvenile Lampsilis siliquoidea mussels. Mussels were exposed to CO,
concentrations ranging from 43 to 266 mg/L, along with a control, in a flow-through diluter
system for 28 days, followed by 17 days post-exposure in clean water. Behavior (shell
orientation and grid location) and survival were measured daily. Growth was determined by
comparison of pre- and post-treatment shell dimensions (length and height). CO, affected
behavior and growth of mussels in all treatments. Most mussels in the control tanks turned
upright and buried within 24 h of placement in the tanks, whereas those in the CO, treatments
were more likely to move around the grid and remain unburied. CO; concentrations >110 mg/L
had a narcotizing effect on mussels, as evidenced by shell gaping and foot extension. CO,
exposure resulted in reduced in shell growth, shell pitting and erosion of the periostracum.
Survival was 7.4%, 0%, and 0% in the three highest CO, concentrations (110, 162 and 226
mg/L, respectively) compared to > 94% in the lowest concentration (43 mg/L) and controls. The
results indicate that long-term exposure to CO at target field concentrations may adversely
affect juvenile L. siliquoidea mussels.

Keywords: unionid mussel, CO,, growth, survival, Lampsilis siliquoidea
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MODELING SPATIAL RELATIONSHIPS BETWEEN THE INVASIVE SNAIL
BITHYNIA TENTACULATA AND SUBMERSED AQUATIC VEGETATION USING
LONG-TERM MONITORING DATA

*Alicia M. Weeks"?, Nathan De Jager®, and Roger Haro®. U.S. Geological Survey, Upper
Midwest Environmental Sciences Center, La Crosse, W1 54602. “River Studies Center,
University of Wisconsin-La Crosse, La Crosse, WI 54601.

Bithynia tentaculata is an invasive gastropod (the faucet snail) that was first reported in Lake
Michigan in 1871 and has since rapidly spread through the Nation’s waters. This invasion has
been extremely problematic in the upper Mississippi River (UMR), specifically Pools 7 and 8 as
these areas lie along the continental avian flyway. As an intermediate host for several exotic
trematode parasites, B. tentaculata is linked to regular regional waterfowl mortality events. Due
to the wide distribution of waterfowl in this region, the best attempt to control the spread of these
parasites will be to control the population of B. tentaculata. This study was designed in order to
predict the distribution of B. tentaculata relative to submersed aquatic vegetation in an attempt to
identify potential locations with higher risks of transmission (i.e., areas providing greater
waterfowl nesting and food resources). A stratified, random sampling design and rake score
method were used to survey vegetation densities. Distribution maps were created for select
vegetation species including Vallisneria americana, Ceratophyllum demersum and Elodea
canadensis in Pool 8 of the UMR. Moran’s I spatial autocorrelation statistics were generated to
determine the degree and scale of patchiness of B. tentaculata and vegetation, as well as the
degree of spatial correlation between B. tentaculata and vegetation. For each macrophyte
species, the spatial correlation with B. tentaculata declined as the distance between sampling
locations increased, suggesting a patched distribution. However, the scale of patchiness of B.
tentaculata was finer than for vegetation patterns, suggesting that B. tentaculata is more locally
concentrated than the distribution of potential macrophyte habitats. The preference of vegetation
species was examined using an electivity index. The results suggest that V. americana, E.
canadensis, and C. demersum are among the most preferred. The macrophytes Potamogeton
crispus and Potamogeton zosteriformis were avoided by B. tentaculata.

Keywords: faucet snail, Bithynia tentaculata, Mississippi River, macrophytes, waterfowl

QUANTIFYING CHARACTERISTICS OF HERON AND EGRET NESTING
COLONIES ON THE UPPER MISSISSIPPI RIVER NATIONAL WILDLIFE AND FISH
REFUGE WITH GIS

Stephen Winter®, Brian Stemper?, Jason Rohweder?, Jennifer Dieck?, and Nathan De Jager?.
'U.S. Fish & Wildlife Service, Upper Mississippi River National Wildlife and Fish Refuge
Winona, MN 55987. %U. S. Geological Survey, Upper Midwest Environmental Sciences Center,
La Crosse, WI 54602.

The Upper Mississippi River National Wildlife and Fish Refuge encompasses terrestrial and
aquatic habitats along 420 km of the Mississippi River from Wabasha, Minnesota downstream to
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approximately Clinton, lowa (Pools 4-14). Since 1993, aerial images of all known nesting
colonies of great blue heron (Ardea herodius) and great egret (Ardea alba) on the Refuge have
been obtained allowing precise counts of nests within each colony. Geo-rectified aerial imagery
has been obtained since 2009 and point locations of individual nests within colonies have been
digitized. This dataset provides opportunities to conduct geospatial analyses that quantify colony
characteristics such as size, density, and shape, and relate those characteristics to landscape
variables such as land cover/use.

Keywords: Ardea herodius, Ardea alba, geographic information system, spatial analysis

EFFECTS OF SEISMIC WATER GUNS ON FRESHWATER MUSSELS

Jeremy K. Wise, Diane L. Waller, Nathan R. Jensen, Michelle R. Bartsch, and Jon J. Amberg.
USGS-Upper Midwest Environmental Sciences Center (UMESC), La Crosse, W1 54603.

A variety of technologies are being considered to deter movement of Asian carp from the
Mississippi River Basin into the Great Lakes. One of these technologies, seismic water guns, has
been investigated by the U.S. Geological Survey since 2010. Ongoing studies are evaluating the
impacts of seismic water guns on freshwater mussels. A 2014 pond trial was conducted ina 0.1
ha test pond to observe the effects of seismic water gun operation on the survival, movement,
and shell integrity of three species of freshwater mussels (Giant Floater Pyganodon grandis,
Plain Pocketbook Lampsilis cardium, and Threeridge Amblema plicata). Mussels were held in
cages or released into test pond without impairment to movement, in discrete locations, and
exposed to the operation of a stationary 100 in3 water gun. The water gun was cycled 100 times
at 2000 psi. Survival was assessed after exposure and 30d post-exposure, movement was
assessed immediately following draining of test pond, and radiography was used to assess shell
damage on a selected group of Giant Floaters placed 1 meter directly below the water gun. No
mortality was observed during this study. Preliminary analysis indicates minimal movement by
mussels. No radiographic evidence of shell damage was observed. Based on these observations,
short term deployment of water guns are unlikely to result in adult mussel mortality, abnormal
movement behavior, or shell damage. However, further studies with mussels are needed to
determine if larger displacement water guns, prolonged exposures (i.e.,>100 cycles), and
differing water gun configurations will impact native mussels. Results of this study will begin to
inform how water guns may affect native freshwater mussels and enable resource managers to
define the parameters of water gun operation in systems with populations of native mussels.

Keywords: Unionid, seismic water gun, Asian carp, Mississippi River, Great Lakes
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GRASS CARP (CTENOPHARYNGODON IDELLA) HATCH TIMING AND DAILY
GROWTH IN MIDDLE MISSISSIPPI RIVER

*Michael C. Wolf" 2 and Quinton E. Phelps® 2. 'Big Rivers and Wetlands Field Station,
Missouri Department of Conservation, Jackson, MO 63755. “Southeast Missouri State
University, Cape Girardeau, MO 63701.

Grass Carp (Ctenopharyngodon idella) are an invasive fish in the Mississippi River Basin.
Potential control of invasive fish relies on knowledge of specific life history traits. Like many
riverine fish species it is believed that the spawn timing of Grass Carp relies on specific
environmental conditions. When these specific environmental conditions are met it may allow
for the age-0 Grass Carp to settle out into unique habitats. These habitats may provide ideal
conditions (low predation and high prey abundance) or poor conditions (high predation and low
prey abundance). This project aims to identify hatch timing and quantify daily growth of juvenile
Grass Carp, compare these biotic variables to abiotic environmental conditions (e.g., river stage
and temperature), and compare growth between main channel and off channel residing age-0
Grass Carp. During the summer of 2014, over 100 Grass Carp were collected from both main
channel and off channel locations ranging from 30mm to 130mm total length. Using the otoliths,
daily rings will be counted to back calculate the estimated hatch date of various cohorts. If
growth rates differ between the two separate habitats it may support the hypotheses that age-0
Grass Carp use off channel habitats to grow before moving back into main channel habitats.
Knowing how age-0 Grass Carp use off channel habitats could provide vital insight for
management and potential control.

Keywords: Asian Carp, early life history, Grass Carp, backwater, Middle Mississippi River

PREY SELECTIVITY OF COMMON PREDATORS ON SILVER CARP
(HYPOPHTHALMICTHYS MOLITRIX)

*Michael C. Wolf" 2 and Quinton E. Phelps® 2. 'Big Rivers and Wetlands Field Station,
Missouri Department of Conservation, Jackson, MO 63755. “Southeast Missouri State
University, Cape Girardeau, MO 63701.

Silver Carp (Hypophthalmicthys molitrix) are an invasive species in the Mississippi River Basin
and their current role in this novel ecosystem is not fully understood. Juvenile Silver Carp can
and do occur in great numbers after a successful spawn. These massive schools of small Silver
Carp seem to be an obvious prey source for the common predators of the Mississippi River
system. The level to which native piscivores are consuming this novel prey item is unclear. The
goal of this research was to determine if common predators (White Bass Morone chrysops and
Largemouth Bass Micropterus salmoides) would select for or against this novel prey in the
presence of two native prey fish (Gizzard Shad Dorosoma cepedianum and Emerald Shiner
Notropis atherinoides). Trials took place in a lab setting and the order that prey items were
consumed in was recorded. After limited trials we observed that Silver Carp was most commonly
the last prey item to be consumed. The effectiveness of different native piscivores to consume
Silver Carp may have impacts on future management decisions.

Keywords: Asian Carp, prey selection, native piscivores, Silver Carp, Gizzard Shad
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THERE’S NO PLACE LIKE HOME: SELECTION OF ROOST SITES BY SOUTHERN
FLYING SQUIRRELS IN EASTERN IOWA

Melissa D. Wagner!, Elizabeth G. Bainbridge?, Gerald L. Zuercher?, and David E. Koch®.
!Department of Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001.
’Department of Biological Sciences, Fort Hays State University, KS 67601.

Southern flying squirrels (Glaucomys volans) are a Species of Special Concern in lowa partly
due to the lack of information about habitat requirements for the species. In a state that has
converted most of its native forests into agriculture, maintaining healthy populations of forest-
obligate species may be dependent on an accurate understanding of habitat needs. We sought to
evaluate daytime roost sites and the surrounding habitat for southern flying squirrels at Mines of
Spain recreation Area in Dubuque County, lowa. We trapped and attached transmitters to six
flying squirrels, three males and three females, and then used radio-telemetry to locate roost
trees. For each roost tree we performed a habitat assessment for the surrounding area. To
determine whether flying squirrels are selecting certain tree and habitat qualities for their roost
sites, we randomly sampled forested habitat throughout the study area. While there were no
differences in roost tree and habitat parameters between males and females, there were
significant differences in tree parameters and surrounding habitat qualities between selected
roost sites and the random sites. Selected roost trees were taller, larger, and in more open forest
compared to random sites. Gender differences in roost tree species, surrounding tree
composition, and site fidelity did occur. These data suggest that southern flying squirrels prefer
mature trees, especially oak species, surrounded by mature and diverse forest for roost sites.

Keywords: flying squirrels, Glaucomys volans, Mines of Spain Recreation Area, roost sites,
telemetry
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MISSISSIPPI RIVER RESEARCH CONSORTIUM
TREASURER’S REPORT — SUBMITTED BY NEAL D. MUNDAHL

1 MARCH 2015

Accounts as of 30 June 2012
Accounts as of 30 June 2013

Transactions, 1 July 2013 to 30 June 2014

INCOME

Total

EXPENSES

Total

2014 Registration and dues
2014 Raffle/silent auction proceeds
Interest

2014 meeting (Radisson)

2014 Proceedings

2014 Awards

2014 Student Travel awards

2014 Raffle costs

Meeting momento

2014 Keynote expenses and honoraria
Website host fee (3 years)

2013 Corporation fee

Accounts as of 30 June 2014

Transactions, 1 July 2014 to 1 March 2015

INCOME

Total

EXPENSES

Total

Interest
2014 Registration and dues

2014 Corporation fee

Accounts as of 1 March 2015

Accounts

Total

Checking account
Savings account

78

$17,477.32
$16,601.27

9788.37
1225.00
6.03
11019.40

9545.33
839.08
154.00

1000.00
700.00
556.41
458.90
192.15

10.00
13455.87

$14,164.80

3.04
80.00
83.04

10.00

10.00
$14,237.84

8204.75

6033.09
14237.84




MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC

2015 BUSINESS MEETING AGENDA

24 April 2014, 11:40 PM
Radisson Hotel, La Crosse, Wisconsin

1. Call to Order

2. President's Report

Acknowledgments

Approval of the 2014 Minutes and Proceedings
2015 attendance/participation growth information
Awards

Change in Registration Fees

3. Treasurer's Report - Neal Mundahl

4. Old Business
e Amendment to bylaws to include student representative
e Future Meeting Dates

-April 23-25, 2015 La Crosse, WI
-April 27-29, 2016 La Crosse, WI

5. New Business

Executive board nomination

Election of officers

Passing of the Presidency

Other new business

Motion to discuss an MRRC Outreach group that can coordinate with
local schools and institutions on an ad hoc basis

6. Adjournment
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2014 BUSINESS MEETING MINUTES

The annual business meeting was called to order by President Eric Strauss at 1:30 P.M.
on Friday, April 25, 2014 with 38 members present.

Eric Strauss acknowledged that it takes a team of individuals to make the annual meeting
of the MRRC successful and commended all who were involved on a job well done. He noted
that the keynote speaker Emily Stanley was appreciated and gave a very good, pertinent keynote
on Wednesday evening.

Eric Strauss acknowledged a job well done by Vice President Andy Casper for the
program, the travel awards, and coordination and scheduling of the poster and platform
presentations.

Neal Mundahl was acknowledged for his efforts as Treasurer, as well as coordinating all
of the easels and poster boards for the poster session.

Eric Strauss gave special thanks to April Burgett for her work as Interim Secretary filling
in the role that Nerissa Michaels left vacant for the past year, and for her efforts at the
registration desk, and with the pint glasses, tote bags and the new MRRC welcome banner.

Cammy Smith was acknowledged as the Webmaster and for coordinating the migration
of the MRRC website to a new web address, as well as her help at the registration table.

Eric Strauss acknowledged Jenna Merry as MRRC student representative, and noted that
her job in that capacity was to increase the social media exposure for MRRC. She has created a
Facebook page for MRRC, so please like the page.

The 2014 logo was created by Barrett Klein and Eric acknowledged Barrett for the
unique design and noted that in return he only asked for two of the pint glasses with the logo on
them.

Eric then acknowledged Mike and Susan Romano for their efforts on the raffle, as well as
the awards plaques.

Eric also thanked everyone involved with the raffle, including those who purchased raffle
tickets and those who brought donations. He noted that all proceeds from the annual raffle go
directly to fund the student travel awards each year.

The student travel award recipients this year were given the task of assisting with
uploading talks and operating the projector, which was appreciated.

All moderators and judges were thanked for their hard work and participation.
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Eric referred to the 2013 Business Meeting Minutes in the proceedings and indicated that
those needed to be approved and voted on. Bob Miller made a motion to approve last year’s
minutes, and Mike Romano seconded said motion. The minutes were approved with no changes.

Eric Strauss reported that there were 156 attendees this year, including 140 who paid in
advance through Paypal and 16 who registered on-site. There were 30 platform presentations, 20
of which were professionals and 10 students. There were 62 posters presented this year at the
poster session, 39 students and 23 professional. This was a record number of posters for the
MRRC.

Raffle tickets sales were $1,225.00 this year, which was up from last year’s raffle.

Eric noted that Marian Havlik did not give a talk at this year’s meeting and it was the first
time in many, many years that she hasn’t given an oral platform presentation. The members
expressed their appreciation to Marian for all the years that she has given talks, and appreciated
that she attended this year’s meeting.

Eric noted that this was possibly the largest meeting and specifically the largest poster
session we have ever had. Our meeting is largely focused on growth of students and giving them
some exposure to a professional meeting, and student participation is good. Eric mentioned the
challenges that we had this year accommodating all of the posters, and noted that the entire set
up of the meeting rooms, banquet rooms, and the poster session had to be altered this year to
make room for all of the posters. He asked for input from all regarding the changes. Overall,
members expressed the opinion that things went well for our biggest poster session. Folks noted
that it was cramped in the back of the meeting room with the raffle items displayed there, as well
as an overspill of approximately twenty posters. Members recommended we explore other ideas
if we have this many poster submissions again next year, to try to keep the posters all in one
room to get everyone equal exposure and room to exhibit their projects.

Five student travel awards were granted this year to: Kyle Bales, Ryan Hupfeld, Edward
Culver, Anthony Porreca, and Jay VonBank.

Best student poster presentation this year went to Karen Baumann “Impacts of
Hydrologic Extremes on Macroinvertebrate Communities in the Cache River, Southern IL”.

Best student platform presentation this year was awarded to Patricia Ries “Patterns in
Recruitment of Freshwater Mussels as a Function of River Discharge”.

The Treasurer’s Report was mentioned by Eric Strauss to be on page 86 of the
Proceedings. Eric noted that Neal had to leave to return the poster easels and boards for another
meeting that they were needed for, but referred to the Treasurer’s Report and indicated that we
are in good shape and do not anticipate registration fees to increase next year. Mike Romano
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made a motion to accept the Treasurer’s Report and Jeff Houser seconded the motion. The
Treasurer’s Report was approved.

In old business, the dates for the next two meetings of MRRC are: April 22-24, 2015 and
April 27-29, 2016. The President will make contact with the Radisson to set and reserve the
Radisson for the 2017 meeting dates. With regard to the 2018 meeting, it is possible to change
the venue and the Board of Directors will remain open on the venue at this time because it is a
special circumstance meeting as it is the 50" anniversary meeting of the MRRC.

Eric noted that the Board of Directors under the Bylaws of MRRC is the nominating
committee for officers. April Burgett was then nominated for the position of Secretary for
MRRC. Eric Strauss called to the floor for other nominations for the office of Secretary. No
other nominations were given. At that time Eric called for a motion to elect April Burgett as
Secretary. Andy Casper made the motion, and Mike Romano seconded the motion. All were in
favor and the motion carried. April Burgett was elected to a two year term as Secretary. The
members congratulated April.

The Board of Directors nominated Michelle Bartsch for the position of Vice-President of
the MRRC. No other nominations were given for that office. At that time, Eric Strauss made a
motion to elect Michelle as Vice President, and Lynn Bartsch seconded the motion. All were in
favor and the motion carried. Michelle Bartsch was elected Vice-President for a one year term
and was congratulated on her success.

Eric Strauss then handed over the Presidency to Andrew Casper who presented Eric with
a plaque and his thanks and appreciation for all of the hard work and dedication he has devoted
to the MRRC during his reign as President, as well as the years he has supported and served in
various capacities with MRRC.

Andy Casper took over the annual meeting to bring forth any new business.

Marian Havlik asked about the tax exempt status that was discussed at last year’s
business meeting, and noted that we talked about losing our not-for-profit designation, and how
did it affect this year’s meeting. Eric answered the questions and indicated that the room rates at
the Radisson did not go up, and that we were still receiving the government rate on the rooms, as
well as the food and refreshments purchased from the Radisson. Hopefully that will continue on
to future years as well.

In other new business, Jeff Houser noted that he liked the setup of the meeting and
banguet rooms this year. Mike Romano suggested all posters be numbered next year, indicating
that with the growing number of posters, it was difficult to find the posters that you needed to
find for judging purposes.

Eric Strauss suggested three changes in wording to the Bylaws as follows:
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On Page 94 of the Proceedings in the Bylaws, Eric moved that we change the wording in
item 3.05 Notice Waiver from ...”by phone or mailed or given by telegram”... to ...”by phone
or mailed or given by email”... Mike Romano seconded the motion and it was carried
unanimously.

On Page 97 of the Proceedings in the Bylaws, Eric moved that we change the wording in
item 6.01 Annual Meeting in the last sentence to ...”Notice of the annual meeting shall be sent in
writing to all members.” to “ Notice of the annual meeting shall be sent in writing or by email to
all members.” Bob Miller seconded the motion and it was carried unanimously.

On Page 102 of the Proceedings, Eric Strauss moved that we add Jeff Arnold as President
of the 35™ Annual Meeting in 2003. His name was inadvertently left off the roster for past
officers and needs to be added to the permanent record of officers. Marian Havlik seconded the
motion and it was unanimously carried.

Andy Casper noted that he heard positive feedback about the Wednesday evening social
and the setup of the large room for talks. Andy proposed questions to the group at large: What
are the thoughts on potential growth? What do we do about the added posters in the future? Do
we limit the number of posters or try to accommodate the growing meeting? Eric stated we
accommodated this year and it would be good to continue to accommodate for the growth as best
we can. The Radisson can only entertain groups of 180 maximum, so we are limited by that
number at that venue. Bob Miller noted that the raffle items were in the way in the back of the
room, especially during the poster session, and could they be moved to a different spot. Eric
indicated that they were in the meeting room because it is locked each night, keeping the raffle
items safe.

April Burgett discussed the difficulty with finding judges for the large number of student
posters and talks. It was the goal of the Board of Directors to have three judges for each poster
and talk, and that was an overwhelming number of slots to fill in a short amount of time. Jeff
Houser indicated that he “shook the bushes” so to speak for judges prior to the meeting and that
it would be a good idea to go ahead and line folks out ahead of time, and put them in slots so
they know what they are doing instead of waiting until the day of the talks and poster session to
get judges assigned.

Discussion ensued about possibilities and ways we could change the setup and make the
most of our space for all of the posters, talks, banquet and raffle. The Board of Directors will
take all ideas and suggestions under advisement and put the best solutions into place for the 2015
meeting once a number of talks and posters is determined for next year.

Bob Miller questioned the schedule and the listing of two mixers for Wednesday evening
in the Proceedings. Eric Strauss indicated that it was listed as two mixers but we only have one
mixer after the keynote speaker on Wednesday. Next year, we will only list one mixer in the
program and schedule.
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Marian Havlik asked about the cost of the rooms and could we obtain more space or
different space from the Radisson. Andy and Eric explained that we do not pay for the meeting
space that we use because we bring in so many people who rent rooms, and we pay for the food
on a per person basis, so the meeting rooms and lobby and banquet space is “complementary” for
our use. We will again try to obtain the Wisconsin room where the Thursday banquet was held if
the Radisson does not already have that room booked during the dates that we need it.

Eric Strauss made a motion to adjourn the 2014 business meeting, and Mike Romano
seconded. The annual business meeting was adjourned at 2:13 P.M.

Respectfully Submitted,

April M. Burgett, Secretary, MRRC

84



CONSTITUTION OF THE MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.
ARTICLEIl. NAME AND OBJECT

1. This organization shall be named Mississippi River Research Consortium, Inc.

2. The objective of this organization shall be:

a. To establish and encourage communication between river scientists and between the
scientific community and the public.

b. To encourage pure and applied research concerning the water and land resources of the
Mississippi River and its valley.

c. To provide an annual meeting where research results can be presented, common
problems can be discussed, information can be disseminated, and where river
researchers can become acquainted with each other.

d. To encourage cooperation between institutions and to encourage the sharing of
facilities.

e. To function as an advisory group to other agencies.

f. To aid in the formation of a concerted and organized research effort on the Mississippi
River.

ARTICLE Il. ORGANIZATION

1. The organization of the Mississippi River Research Consortium shall be provided for by the
enactment of suitable by-laws.

2. The by-laws of this organization shall designate the officers and standing committees, the
provisions for the election of officers, the conduct of meetings, and for any other matters
which are necessary for the government of this organization.

ARTICLE I1l. MEMBERSHIP AND DUES

1. The membership of this organization shall consist of any persons who demonstrate an interest
in any aspect of the Mississippi River, and who express a desire to join the organization.

ARTICLE IV. AMENDMENTS

1. The constitution or the by-laws of the MRRC may be amended by an affirmative vote of two-
thirds of the eligible voting members present at the annual meeting.
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BYLAWS OF THE MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.
ARTICLE I: NAME, PURPOSES AND DUTIES

1.01 Incarnation

There is hereby established a Board under the name of the Mississippi River Research
Consortium, Inc., having the purpose and duties of governing all matters relating to this
corporation. These shall be deemed to include the following without limitation:

(a) To have the ultimate decision making authority for any and all affairs
of the Mississippi River Research Consortium, Inc. which includes, but is
not limited to, the authority to create and terminate the corporation, to
determine the budget and expenditure of funds, to manage affairs, to
determine the manner, location and extent of services performed by the
corporation, to determine the number, location, and job duties of any
employees, and to do all other and necessary work for the benefit of the
corporation.

(b) To formulate all policies necessary for the effective and continuous
operation of the corporation.

(c) To coordinate and make decisions regarding priorities of services.

1.02 Purpose
The purposes of the organization shall be as follows:

(a) To establish and encourage communication between river scientists
and between the scientific community and the public.

(b) To encourage pure and applied research concerning the water and
land resources of the Mississippi River and its valley.

(c) To provide an annual meeting where research results can be presented,
common problems can be discussed, information can be disseminated, and
where river researchers can become acquainted with each other.

(d) To encourage cooperation between institutions and to encourage the
sharing of facilities.

(e) To function as an advisory group to other agencies.

() To aid in the formation of a concerted and organized research effort on
the Mississippi River.
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ARTICLE 2: OFFICES

2.01 Principal and Business Offices.

The corporation may have such principal and other offices, either in or out of the State of
Wisconsin as the Board of Directors may designate or as the business of the corporation may
require from time to time.

2.02 Registered Office.

The registered office of the corporation required by the State of Wisconsin corporation law to be
maintained in the State of Wisconsin may be, but need not be, identical with the principal office
in the State of Wisconsin, and the address of the registered office may be changed from time to
time by the Board of Directors or by the Registered Agent. The business office of the
registered agent of the corporation shall be identical to such registered office.

ARTICLE 3: OFFICERS AND BOARD OF DIRECTORS

3.01 General Powers, Responsibility, and Number.

The business and affairs of the corporation shall be managed by its Board of Directors. It shall
be the responsibility of the Board to carry out the objectives of the organization and to jointly
organize, hold and reside over the annual meeting. The Board of Directors of the corporation
shall consist of an elected president, vice-president, secretary and treasurer.

3.02 Election and Terms of Officers.

Each Board member will be elected for a two year term after the 1991 election. In odd
numbered years a treasurer and vice-president will be elected, with at least one being a
representative of either a state or federal agency. Ineven numbered years a secretary and a
vice-president will be elected, with at least one being a representative of an academic
institution. After a vice-president serves for one year, he or she shall become president for the
next year. In 1991 all four officers will be elected. The term for president and secretary
elected in 1991 will be for one year. The term for the treasurer elected in 1991 will be for two
years. The vice-president elected in 1991 will become president in 1992. The term of each
officer begins at the annual meeting.

3.03 Removal From Office.

Any officer may be removed by the Board of Directors whenever in its judgment the best
interests of the corporation shall be served thereby, but such removal shall be made without
prejudice to the contract rights of any person so removed. Election or appointment shall not of
itself create contract rights. An officer may be removed from office by affirmative vote of a
majority of the Board of Directors, taken at a meeting by the Board of Directors for that purpose.
A director may resign at any time by filing a written resignation at the registered office. Any
officer who is absent from three (3) consecutive meetings of the Board shall, unless excused by
action of the Board, cease to be a member of the Board of Directors and shall be removed
forthwith.
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3.04 Meetings.

The Board of Directors shall meet on the times and dates to be established by them but at least
once during the annual meeting. Meetings of the Board of Directors may be called by or at the
request of any officer. The president or secretary may fix the place of the meeting and if no
other place is designated or fixed the place of the meeting shall be at the principal business office
of the corporation in the State of Wisconsin. Telephone conference calls can be used in place of
regular meetings except during the annual meeting.

3.05 Notice Waiver.

Notice of such meetings of the Board of Directors shall be given by written or verbal notice
delivered personally, by phone or mailed or given by email to each director at such address or
telephone number as such director shall have designated with the secretary, not less than ten (10)
days, or a number of days to be decided by the Board, prior to such meeting. Whenever any
notice whatever is required to be given to any director of the corporation under the Articles of
Incorporation or By-Laws or any provision of law, a waiver thereof in writing, signed at any
time, whether before or thereof in writing, signed at any time, whether before or after the time of
the meeting, by the director entitled to such notice, shall be deemed equivalent to the giving of
such notice. The attendance of a director at a meeting shall constitute a waiver of notice of such
meeting, except where a director attends a meeting and objects to the transaction of any business
because the meeting is not lawfully called or convened. Neither the business to be transacted at,
nor the purpose, or any regular or special meeting of the Board of Directors need be specified in
the notice or waiver.

3.06 Quorum.
A majority of the elected members of the Board is necessary for the transaction of business at
any meeting, and a majority vote of these present shall be sufficient for any decision or election.

3.07 Conduct of Meetings.

The president and in his or her absence a vice-president and in their absence, any director
chosen by the directors present shall call meetings of the Board of Directors to order and shall
act as the presiding officer of the meetings. The secretary of the corporation shall act as
secretary of all of the meetings of the Board of Directors, but in the absence of the secretary, the
presiding officer may appoint any assistant secretary or any director or other person present to
act as secretary of the meeting.

3.08 Vacancy.

Any vacancy occurring in the Board of Directors because of death, resignation, removal,
disqualification, or otherwise shall be filled as soon as possible by the majority action the Board.
If the president vacates office, the vice-president shall become president and the Board shall fill
the vice-president position. A vacancy shall be filled for the unexpired portion of the term.

3.09 Executive Director of the Corporation.

The Board may retain and compensate and give directives to an executive officer. Said
executive director shall not be considered as a member of the Board of Directors.
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3.10. Duties of Officers

All officers have the responsibility of carrying out the objectives of the organization, assisting in
the organization of the annual meeting, and preparing a Procedures Manual for the organization.
In addition, the president shall:

(a) Act as chairperson of the Board and of any executive committee,

(b) Appoint all committees unless otherwise specified by the Board,

(c) Be executive on behalf of the Board of all written instruments except
as provided or directed by the Board,

(d) Be responsible for the agenda to be used at the meeting,

(e) Perform all duties incident to the office of a president and such other
duties as shall from time to time be assigned to him by the Board.

The vice-president shall:

(a) Perform the duties and exercise the functions of the president at the
request of the president, and when so acting shall have the power of
the president,

(b) Be responsible for the preparation and updating of the Procedures
Manual for the organization,

(c) Perform such other duties as delegated by the president.

The secretary shall:

(a) Keep the minutes of the meetings of the Board,

(b) See to it that all notices are fully given in accordance with the
provisions of the bylaws,

(c) Be custodian of the records of the Board,

(d) Perform all duties incident to the office of the secretary of the Board,
and such other duties as from time to time may be assigned by the
president of the Board.

The treasurer shall:

(a) Be responsible for financial record keeping and assessment of dues as
established by the Board of Directors,

(b) Supervise the preparation of the annual budget,

(c) Receive all funds paid to the organization and shall pay all bills
incurred by the Consortium,

(d) Perform other duties as from time to time may be assigned by the
president.

3.11 Student Representative on Board of Directors.

The student representative on the Board of Directors shall be a one-year appointed position to
provide a student’s perspective to the consortium. The student representative shall serve as a
point of contact for all undergraduate and graduate student consortium members and shall also
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assist with the preparation of the meeting proceedings and organization of the conference. A new
representative shall be appointed at each year’s board meeting by the new Vice President.

The primary criterion for selecting the student representative shall be if the student plans to
attend the next annual meeting (e.g., an undergraduate junior or a senior entering a graduate
program). The position will first be offered to the student who wins the award for best student
oral presentation, given that the above criterion is met, and next offered to the student who wins
the best student poster award if the above criterion is not met. If neither award winner is eligible
or willing to serve as student representative, the Vice President will use her/his best judgment to
select the student representative.

3.12 Other Assistance to Acting Officers.

The Board of Directors shall have the power to appoint any person to act as an assistant to any
officer, or agent for the corporation in his stead, or to perform the duties of such officer when for
any reason it is impractical for such officer to act personally, and such assistant or acting officer
or other agent so appointed by the Board of Directors shall have the power to perform all of the
duties of the office to which he or she is so appointed to be assistant or as to which he or she is
so appointed to act, except as such powers may be otherwise defined or restricted by the Board
of Directors.

ARTICLE 4: MEMBERSHIP AND DUES

4.01 Membership and Eligibility.
Membership to include anyone interested in the research and study of the Mississippi River and
its valley.

4.02 Membership and Dues.
Membership is to be for one (1) year with annual dues determined by the Board of Directors.

ARTICLE 5: COMMITTEES

5.01 Nominating Committee.
The Board of Directors shall serve as the nominating committee, and file its report with the
members at the annual meeting.

5.02 Other Committees.

The Board may provide for such other committees as it deems advisable and may discontinue the
same at its pleasure. Each entity shall have the power and shall perform such duties as may be
assigned to it by the Board and shall be appointed and the vacancies filled in the manner
determined by the Board. In the absence of other direction, the president shall appoint all
committees.

ARTICLE 6: MEETING OF MEMBERSHIP
6.01 Annual Meeting.

The annual meeting of the organization shall be held in La Crosse, Wisconsin except in
situations when the Board identifies an alternative location for special occasions. The time of
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the meeting shall be established by the Board of Directors and announced at the previous annual
meeting. Reports of officers and committees shall be delivered at the meeting. The Board of
Directors shall be elected from those individuals nominated by the Nominating Committee and
those nominated from the floor with prior consent of the nominee. All persons attending the
annual meeting shall be required to pay membership dues for that year and be a member of the
organization in order to participate. Notice of the annual meeting shall be sent in writing or by
email to all members.

6.01a. Keynote Speaker - The Board of Directors shall invite a keynote speaker to
address the membership at each annual meeting. A 60 minute time slot shall be allocated
for the keynote speaker’s address, including a question and answer period.

6.01b. Student Travel Awards - The Board of Directors shall advertise for and select
graduate and undergraduate students for travel awards for attending the annual meeting
and presenting a platform presentation. Criteria of selection of students for the awards
shall be based on academic achievements and the scientific contribution of the student’s
project to the field of river ecology. The number of awards provided shall be determined
each year based on the applicant pool and annual budget.

6.01c. Special symposia - The Board of Directors may advertise and assemble special
symposia within the annual conference program with the following limitations: a)
symposia shall not be scheduled concurrently with standard conference sessions; b)
symposia shall not exceed %2 day within the annual conference program; c) symposia
subject matter shall be proposed by the Board to the membership 1 year or more in
advance; and d) the membership must move to adopt the proposal and vote in majority
favor of the proposal.

6.02 Special Meetings.

Special Meetings may be called by the president or by a majority of the Board and shall be
called by the secretary on request of five (5) members in writing. The time and place of special
meetings shall be announced at least two (2) weeks in advance.

6.03 Quorum.
At all meetings the members of the corporation present shall constitute a quorum for the
transaction of business.

ARTICLE 7: AMENDMENTS
7.01 By The Membership.
These Bylaws may also be altered, amended or repealed and new Bylaws may be adopted by the

Board of Directors by affirmative vote of two-thirds (2/3rds) of the members present at a
meeting at which a quorum is in attendance.
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PAST RECIPEINTS OF THE MISSISSIPPI RIVER RESEARCH
CONSORTIUM FRIEND OF THE RIVER AWARD

Friend of the River Organization Year Meeting Presenter
CalvinR. Fremling ~ Winona State University 1992 24”‘ Neal Mundahl
Thomas O. Claflin University of Wisconsin-La 1993 25”‘ Ronald G.
Crosse Rada
Pamela Thiel U.S. Fish & Wildlife Service 1997 29”‘ Terry
Dukerschein
Richard V. Anderson Western Illinois University 1998 30”‘ Michael A.
Romano
Ronald G. Rada University of Wisconsin-La 1999 31St Terry
Crosse Dukerschein
Marian E. Havlick  Malacological Consultants, 2008 40" Brian Ickes
La Crosse, Wisconsin
Carl Korschgen USGS, Columbia 2009 417 Roger Haro
Environmental Research and Jim
Center, Columbia, Missouri Wiener
Ken Lubinski USGS, Upper Midwest 2012 44" Susan
Environmental Sciences Romano

Center, La Crosse, Wisconsin
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PAST MEETINGS AND OFFICERS OF THE

MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.

Meeting Year

Location

President

lSt

2nd

15th

1968*

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

St. Mary's College, Winona, MN
Wisconsin State Univ., La Crosse, WI
Winona State College, Winona, MN
St. Cloud State College, St. Cloud, MN
Loras College, Dubuque, 1A

Quincy College, Quincy, IL

No Meeting

Monmouth College, Monmouth, IL

St. Mary's College, Winona, MN
Winona State University, Winona, MN
Univ. Wisconsin-La Crosse, La Crosse, WI
Cancelled

Loras College, Dubuque, 1A

Ramada Inn, La Crosse, WI

Radisson Hotel, La Crosse, WI

No Meeting
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Brother George Pahl
Dr. Thomas Claflin
Dr. Calvin Fremling
Dr. Joseph Hopwood
Dr. Joesph Kapler
Rev. John Ostdiek
Dr. Jacob Verduin
Mr. Rory Vose

Dr. Dennis Nielsen
Dr. Ronald Rada
Dr. Edward Cawley

Dr. Edward Cawley

Mr. Michael VVanderford

Board of Directors

Dr. Richard Anderson
Dr. Dave McConville
Dr. Jim Wiener



l6th

17"

l8th

19th

20th

215t

22nd

23I’d

24"

25th

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Univ. of Wisconsin-La Crosse, La Crosse,

Wi

Univ. of Wisconsin-La Crosse, La Crosse,

Wi

Holiday Inn, La Crosse, WI

Island Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI
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Dr. Ken Lubinski
Ms. Rosalie Schnick
Dr. Miles Smart

Mr. Ray Hubley
Dr. John Nickum
Ms. Pam Thiel

Dr. Jim Eckblad
Dr. Carl Korschgen
Dr. Jim Peck

Mr. Hannibal Bolton
Dr. Leslie Holland
Dr. Mike Winfrey

Mr. John Pitlo
Mr. Verdel Dawson
Dr. Nani Bhowmik

Dr. Larry Jahn
Mr. Jerry Rasmussen
Dr. Bill LeGrande

Mr. Doug Blodgett
Dr. John Ramsey
Mr. John Sullivan

Mr. Kent Johnson
Dr. Mike Romano
Dr. Joe WIlosinski

Dr. Richard Anderson
Mr. Mike Dewey
Mr. Kent Johnson
Dr. Joe WIlosinskKi

Dr. Richard Anderson
Dr. Teresa Naimo
Mr. Charles Theiling
Dr. Joe WIlosinskKi



26th

27"

28th

st

31

nd

32

rd

33

34

1994

1995

1996

1997

1998

1999

2000

2001

2002

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI
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Dr. Teresa Naimo

Dr. Mark Sandheinrich
Mr. Charles Theiling
Dr. Neal Mundahl

Dr. Mark Sandheinrich
Mr. Rob Maher

Dr. Michael Delong
Dr. Neal Mundahl

Dr. Mark Sandheinrich
Ms. Therese Dukerschein
Dr. Michael Delong

Dr. Neal Mundahl

Ms. Therese Dukerschein
Mr. Mark Steingraeber
Dr. William Richardson
Dr. Neal Mundahl

Mr. Mark Steingraeber
Dr. Melinda Knutson
Dr. William Richardson
Dr. Neal Mundahl

Dr. Melinda Knutson
Dr. Richard Anderson
Mr. Brent Knights
Dr. Neal Mundahl

Dr. Richard Anderson
Dr. Yao Yin

Mr. Brent Knights
Dr. Neal Mundahl

Dr. Yao Yin

Mr. Brent Knights
Dr. Michael Romano
Dr. Neal Mundahl

Mr. Brent Knights
Mr. Jeff Arnold

Dr. Michael Romano
Dr. Neal Mundahl



35”‘ 2003 Radisson Hotel, La Crosse, WI Mr. Jeff Arnold
Mr. Jim Fischer
Dr. Neal Mundahl

36”‘ 2004 Radisson Hotel, La Crosse, WI Dr. Michael Romano
Dr. Mark Pegg
Mr. Jim Fischer
Dr. Neal Mundahl

37" 2005  Radisson Hotel, La Crosse, WI Dr. Mark Pegg
Dr. Michael Delong
Mr. Lynn Bartsch
Dr. Neal Mundahl

38" 2006  Radisson Hotel, La Crosse, WI Dr. Michael Delong
Dr. John Chick
Mr. Lynn Bartsch
Dr. Neal Mundahl

39" 2007  Radisson Hotel, La Crosse, WI Dr. John Chick
Mr. Brian Ickes
Dr. Robert Miller
Dr. Neal Mundahl

40" 2008  Grand River Center, Dubugue, 1A Mr. Brian Ickes
Dr. Roger Haro
Dr. Robert Miller
Dr. Neal Mundahl

41% 2009  Radisson Hotel, La Crosse, WI Dr. Roger Haro
Dr. Greg Sass
Dr. Susan Romano
Dr. Neal Mundahl

42" 2010  Radisson Hotel, La Crosse, WI Dr. Greg Sass
Dr. Jeff Houser
Dr. Susan Romano
Dr. Neal Mundahl

43" 2011 Radisson Hotel, La Crosse, WI Dr. Jeff Houser
Dr. Susan Romano
Dr. Eric Strauss
Dr. Neal Mundahl
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44" 2012  Radisson Hotel, La Crosse, WI Dr. Susan Romano
Dr. Nathan De Jager
Dr. Eric Strauss
Dr. Neal Mundahl

45" 2013  Radisson Hotel, La Crosse, WI Dr. Nathan De Jager
Dr. Eric Strauss
Ms. Nerissa Michaels
Dr. Neal Mundahl

46" 2014 Radisson Hotel, La Crosse, WI Dr. Eric Strauss
Dr. Andrew Casper
Ms. April Burgett
Dr. Neal Mundahl

47" 2015  Radisson Hotel, La Crosse, W] Dr. Andrew Casper
Ms. Michelle Bartsch
Ms. April Burgett
Dr. Neal Mundahl

* The proceedings of the annual meeting of the Mississippi River Research Consortium, Inc.
have been published since 1968. Volumes 7 and 12 were not published, as annual meetings were
not convened in 1974 and 1979, respectively.
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